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MODERN CONDITIONS OF LITERARY PRODUCTION 

By Augustine Birrell, K.C 

L 1TFKATUKL m its widest sense is as large as human life and has been produced after some fashion 
01 another at all tunes and m all places though happily not yet ab omnibus Before pens and 111 k 
ftere invented men had found means to commentate upon thur environment and to record then histoi) 
with quipo threads with feather pictures with wampum belts still oftener with earth mounds and monu 
mental stone heaps whethei as pyiamid or cairn But the conditions under which literature has been 
produced have ever been changeable and still continue to change , and being subjected as they are to all 
the influences that mould society and alter manners any history of them that aimed at completeness 
would resolve itself into a record of that vast mysterious fascinating perplexing movement which is 
sometimes called Progress sometimes Evolution and somptimes Destiny 

The purpose of this essay is more modest namely to call attention to a few of the more obvious 
changes that have occurred in the last half of the 19th century in the production and distribution of 
printed mattei krror lies in wait at the portals of the humblest Inquiry eagei to take the outspread 
hands of the anxious nquirei and personally to conduct him b) the pleasant paths of Hasty Generaliza 
tion to the resting place of Jalse Conclusions As we step cautiously into the arena of the book market 
our ears are deafened with the roai of its Niagara its tremendous output and straightway are excited 
within us feelings of amazement admiration or dismay The newspapers of a single week piled one on 
the top of another would make a decent lull m a flat country whilst monthly magazines issue foitli m 
crowds The spread of what Goethe shuddermgly called half culture is noticeable everywhere E\en 
pohte learning has not wholly escaped the taint of trade Parnassus is undoubtedly a very noisy mountain 
vftiere publishers shout" their wares and authors seek to gam popularity by the doubtful device of exhibit 
mg their photographs A commercial spirit pervades the atmosphere And no wonder! Fortunes 
stockbrokers might env£ await the few who can succeed in winning and retaining, though it be but a 
short while the ear of some or other of the 4 publics into which the book readers of the woild arc divided 
Ihere it is the great restless swaying crowd, peopling whole continents, waiting to be amused to be 
excited to be inflamed to be taken# out of themselves , who would not reach it teach it — tax it if he 
could? That very risibli, farce Charleys Aunt has made more money than is represented by the 
united fortunes of bcott Thackeray, and Dickens Had there been American copy light a generation 
earlier the clover authoress of East Lynne or her publishers must ha\e drawn at least £50 000 from 
trans Atlantic readers It js a pleaoant thing let critics say what they may to spin a snug family fortune 
out of the inventions of your brain 

Considerations of this kind however lie merely on the surface and though they may lend them 
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selves to a sardonic humour, or supply an outlet for the spleen of authors whose books do not command 
fortunes or readily convert themselves into neat villas, they carry us a very little way m our investigation 
There is nothing new under the $un, except the conditions under which men go forth to their laboui^ 
or their folly The booksellers of the 1 7th and 18th centuries were every bit as anxious to make 
money for themselves and their families as any publisher to day can be An excellent account of our 
early booksellers is to be found m John Dunton s Life tmd Errors , first published m 1705 A few of these 
men were rogueB others of very doubtful virtue, but some were good fellows , and as for the authors they 
did the best they could for themselves Some of the worst of them made a great deal of money and some 
of the best of them very little, and people complained then just as they do now of the degeneracy of the 
times and the vulganty of the age Indeed before the age of printing and when the trade was 
engaged in selling manuscripts employing m Pans and Orleans alone ten thousand copyists doleful cries 
lesoundtd m University and Church circles as to the evil consequences ot cheap learning and unlicensed 
reading The movable types did not create though they greatly helped to promote what is called the 
Revival of 1 earning te the spirit of inquiry Nor will any one who has any general acquaintance with 
the literature of the Renaissance marvel at this outcry 1o confine your attention to masterpieces is 
not the best way to appreciate the tone and temper of the period that pioduced them 

I will take as my point of departure the 1st of July 1842 when the Copyright Act for Rooks 
which is still in force first came into operation About this Act itself one oi two things are significant 
i irst note the old wotld simplicity of its preamble Whereas it is expedient to amend the law relating 
to copyright and to afford gre atcr encouragement to the production of literary works of lasting benefit to 
the world * In some dim undohne d way it was supposed that the monopoly called copyright ' could 
only be justified if it wire confined to literature of the highest class, and certainly Macaulay m hfs 
famous speech in Parliament dealt only with great examples and the orator would have been very much put 
out had he been told to say something about the tiadesmens catalogues and stockbiokers price lists which 
the judges have decided are as much entitled to the benefit of the Act as Darwms Chigm of Specie* or 
Macaulay s own History There is no good reason known to me why catalogues and price lists should not 
be protected for the eighth commandment 4 Thou shalt not steal 1 is or ought to be a law of universal 
obligation but it is interesting to notice how a monopoly that was with great difficulty and after long 
delay wrung from the Iegislatuie m favour of literary works of lasting benefit was willmgl) though m 
violence to the spmt of the Act of Parliament extended by the judges m favour of t}ie trading community 
Another thing to notice about the Act is its innocence of the British colonies In 1842 nobod\ 
thought about them — indeed it was m the course of the speech already referred V> that Macaulay made 
the observation I here is none of us who would lay down £5 foi a whole province in the heart of tin 
Australian continent Ihe Act though imperial m its scope including as it did all parts of the Fast 
and West Indies and all the colonies settlements and possessions of the Crown which now are or here 
after inaj be acquired was purely insular m its methods since its provisions involved publication within 
Creat Britain oi h eland of the book that was to bo protected It never occurred tg anj one that a 
Canadian oi an Australian author might publish a book m Monti eal gr Sydney In those days we 
Publish had the homely wits of home staying men < 1 < 

Passing away fiom the Copyright Act of 1842 but keeping its date t n mind the first altered 
condition and otic the most worthy of notice to winch I would call attentid is that of Population 
Between a country containing less than sixteen millions of inhabitants (the population of England and 
Wales m 1842) and the same country containing thirty millions great must be the difference It is 
difficult to be isolated m the Pngland of today The pressure of* the environment is enormous The 
contagion of the crowd is quickly propagated Uniformity is pioduced Ocjd^ies v quamtnesses humour 
some prejudices local peculiarities, dialect persistent individualities characters ate disappearing from 
Pnglish life as rapidly and as irrevoeablj as so much that was picturesque and lovely in c English land 
scape There is a passion for equality in externals that is borr^of numbers To dress like your 
neighbour to live under the same kind of roof and to eat at the same hours as he does to share las 
tastes to repeat the same catchwords — all this seems natural and desirable m thickly populated districts 
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.When once a book or a paper can be introduced to the notice of such homogeneous compounds its fortune 
is made for it rages among them like an epidemic This contagion of the crowd powerfully influences 
thj supply and demand of books and newspapers 

In a great population animated by democratic notions recognising no external authority in matters 
of faith or taste, with a growing passion tor equality and a greedy desire to handle the good things 
of this world, as recommended by the modes and methods of life of the wealthy and luxurious it would 
be irrational to expect to discover any general refinement or delicacy of thought or feeling maj 

rejoice if we are able to observe prevailing signs of a dominant healthy manhood in oui recreation 
grounds, theatres music halls factories, regiments, and wherever else our vast populations lead then lnes 
To expect too much of the human race is the ancient error of moralists and the sm of the satirist In 
his lecture on Numbers delivered m the United States Mr Matthew Arnold illustrat< d by quotations 
from Plato and Isaiah the truth that it is always the remnant that saves a nation or a race and the 
advantage of a big country and a great population is that the remnant has at least a chance of being \ 
good large one A country that has left off breeding has abandoned hope 

Next in importance to the growth of population in the last half century is the extension of 
popular Education which cannot be overlooked when consideiing the changes that have taken place m 
the production of literature The great object of popular education is or ought to be to teach the people to 
read with perfect ease and as much intelligence as can be musteied Unless they can read with ease 
•ninety nine men out of a hundred will never read at all The real University said tarljle is a 
Collection of Books I cannot admit this to be precisely true since the function of the University 
is' to teach but unless books are within your reach physically and mentally there can be no teaching for 
you* and primary education must fail to effect its purpose In 1842 people m England weie an 
unlettered race a large percentage of the population being unable to read 01 write 1 he onl) public 
money devoted in that year to the work of primary education was a Parliamentary grant amounting to 
£29 618 3s lOd In rates and taxes the annual expenditure solely directed to the same end amounted 
m 1902 to (at least) £16 000 000 sterling 1842 is a melancholy date m the unhappj Instorj of 
English education, for it was that year that witnessed the defeat (owing to ecclesiastical squibbles in 
vlnch neither the parents nor the Children had the faintest interest or concern) of a considerable measure 
of National Education What a picture is that drawn by the master hand of Dickens himself one of the 
p-eatest popular educators of the age of little Jo moving about among the hieroglyphics of the London 
streets ! — 

It must be a strange state to be like To ’ To shuffle through tho streets unf imiliar with the shapes and m 
utter darkness as to the meaning of those mysterious symbols, so abundant ovei the shops, and at tho corners of 
streets, and in the doors, and in the windows! To see people load, and to see people write and to see the 
postman deliver letter? and not to have the least idea of all that language — to be to every scrap of it stone blind 
and dumb! It must be very puzzling to hsc the good company going to the churches on Sundays uith their 
hoiks in their hands* and to think what does it all mean, and if it means anything to anybody, how comes it that 
it me* ns nothing to me? lo be hustled and jostled and moved on , and really to feel that it would appear to bo 
poi f^ctly true that I have uo business here or there or anywhere , and yet to be perplexed by the consideration 
that I am here, somehow, too Tos ideas of a criminal trial, or a judge or a bishop, or a government or that 
inestimable jewel to him (if only knew it) the constitution should be strange His whole material and 
immatenal life is wonderfully strange , his death, the strangest thing of all 

To had to wait from 1842 to 1870 for his education but he has got it now, for although it 
cannot, and probably never will be said of Englishmen that they are a reading people they ha\e at least 
become a people who can pe^ 

The immediate result of these changes m Great Britain both m numbers and intellectual quililica 
tions has been the multiplication of cheap periodical prints for to call them generally newspapers * 
would be inaccurate The vaptness of* the public who can read the marvellous plenitude of copper coins 
the cheapening (though the price vanes very much) of paper, the extraordinary perfection of the printing 
press, and the many processes for producing pictures have both tempted and enabled those traders who 



PREFATORY ESSAf 


X 

are concerned in such matters to put upon the market day by day and week by week the most bewildering 
number of “ papers ” (as they are called) lor men, women and children — some with pretentious pictures 
others with drawings and cuts which appear to find ready purchasers m the streets In these pagers 
is to be found a great variety of matter Amidst a little that is positively bad, and much that is 
distressingly tnviai and vulgar, occasionally may be noted a touch of elevation chiefly conveyed by means 
of quotations which are at least capable of awakening a response in minds attuned to bettei things 

Tin activity of the press is not confined to the production and distribution of newspapers aud 
periodicals It also turns out by the million popular books at democratic prices This cheapening of 
books is one of the great facts of the age lor a penny apiece maj be bought no inconsiderable number 
of books and among them are included some of the most famous in the world, whilst anj one who is 
prcpirid to givi sixpence a copy ma) include m Ins library almost everything that is leally worth 
nading m the English tongue whether grave or gay m verse or prose 

Jo imasuit the effect upon the population of this amazing output is impossible Cheap books ha\e 
their druwhut ks A twopenny Bible is not treated with much deference Still the sale of a million 
copies of such a book as Chailes Kingsleys Westward Ho f at fourpenee halfpenny a copy means something 
Cheap books disseminate the habit of reading circulate the knowledge that there is pleasure to be got 
out of books stimulate the desire of a wider range of study contribute to the refinement of the race 
ami so affe ct the conditions under which books are produced and distributed 

He ic again, 1 must be permitted to interpolate the renyxrk that it is the si/e and reading poweii of 
the ciowd that have changed rafchu than its character for there has been for many a long year a market 
for cheap books m Ingland long before 1842 enterprising and not alwajs over scrupulous cheap book 
sellers had the wit to see that money was to be made out of the masses by providing them with boolA no 
loss than with gin and heei Book stall hunters still see perched on their upper shelf the editions of 
thesi pionecis of popular education — ill punted it maybe but handy for the pocket — Tom Tones Ihe 
Vuar of Walejidd Tnsti am Shandy all our British poets and many another volume of delight, what is 
more tin se cheap booksellers made large fortunes 

There have always been readers among all classes m Fngland The Pilgrims Progress and Robinson 
Ci usoe wer< from the first the favourites of the populace whilst dhap books prophecies like those of 
ied faced Nixon (named in Pickwick) ballads and tales ha\c proved more profitable to their pnnteis 
than heavier works have done But the crowd was a small crowd and an ill educated one, now it i^ 

a laiger eiowd and ean read lo expect this crowd to devote its scanty leisure gained after hours of 

exacting labour ot distressing tedium to the perusal of mas tei pieces is unreasonable To haul working 
men and wonie n and unfortunately we must add to hard woikmg children reading can never be more 
than a pastime competing with many othei pastimes The newspapel and the stfiry book are not likely 
to bo dethroned until the conditions of human life undergo greater alterations even than those that have 
been witnessed diuiug the last half centiuy • « 

In tin class above wlmt aie commonly called the working class a great change is noticeable m the 
style and character of then books and reading We hear complaints Aoud and long m Ingland about 
Secondaiy Education and they are mostly just complaints but it is sheer ignorance to suppose that thf Act 
of 1870 and the splendid work of the best School Boards although confined to what is called Primary 
Education have not had a great effect upon the intelligence of the middle claWs who finding themselves 
left out of the national calculations have taken their culture into their own hands In this undertaking 
they have been gieatly assisted by the publishers and printers who hav# s^nt forth an ever increasing 
number of good books cheap m puce and m many cases carefully edited It is the fashion of middle 
class people to abuse the middle classes to call them Puritans and Pluhstjmps^ tasteless and suburban 
but no inconsiderable portion of this class have had the good sense to profit by this abuse aud have gone 
steadily on their way reading good books attending lectures making notes curing their defects enlarging 
their horizons and purifying their tastes until far short as they still may b^ of perfection they can hardly 
be said to be far behind their cntics who indeed are usually the more impecunious members of their own 
households 
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In proof ot this improvement I can appeal to the private libraues of the land In the forties and 
'fifties of the last century the books m too many middle class homes were a doleful crew and unless tin 
heads of the family were closely identified with some religious body of publishing proclivities tew in 
number A badly-printed Shakespeare was to be found somewheie and Robeitsons Histones and 
Josephus m one volume Hervey s Meditations among the Tombs and Zimmerman on Solitude were m the 
best bedrooms and perhaps John Newton s Cardiphonia These latter are now scarce books With good 
luck you might hap upon Popes Homer and the Essay on Man or some odd volumes of the Spectato? and 
a tiny hasselas For poetry there were Thomson s Seasons Cowper s Task and I ongfellow alom ot tht 
moderns 

Eow the blessed change 1 In countless households scattered up and down the tountr) intelligent 
students are to be found of Chaucer, of Spenser of Shakespeare Modern editions of Barons Essays the 
Anatomy of Melancholy of Walton s Angler and Jives of Sir Thomas Brownes Eeligw Medic i ot Montaigne s 
Essays of Jeremy Taylors masterpieces of Milton s prose are as plentiful as blackberries in September 
Miss Austen Tules with a mild sceptre over a thousand homes and little Miss Burne) once more Ins her 
admirers The Waverley Novels take the field almost every year m some fresh guise f alts Pnnost 
and Annals of the Parish give rise to many a quiet chuckle , Chailes I amb is among the I ares and Ben ites 
of Great Britain , Hazlitt has come to life again It is no exaggeration to say that the whole capacious 
field of English literature has been ransacked and lifted of its choicest treasures in order to place tin m in 
good type on good paper and at a low price within the reach of almost ever) one who has an) iriu 
feeling for books and reading 

It is an age of cheap reprints and collected editions and literary appreciations It is easy to sneer 
atf cheap culture, aud crude admiration and University Extension Lectures It is not given to mam to 
enter into the soul of any literature The best judges often make great mistakes and it cannot he 
expected that good taste should be universal but among our middle class there has sprung up of 
late years, an honest love of literature Lngland is now full of good editions of good books and 
the demand for them increases This is one of the conditions under which literature is produced 
to day 

Midway between the Newspaper and the Book stands the Magazine— a now almost venerable fonn 
of literature How many an author has been able to recall as the great “Boz loved to do Ins emotions 
jn reading his first * article m a magazine f l)r Johnson wiote for a magazine Sir Walter Scott was 
x diligent contributor to periodicals Lamb Hazlitt De Quince) Cailyle Thackeray Dickens Iioude 
Matthew Arnold were 9 11 magazine * men, and their collected contributions torn from their fust birth 
places now make famous hooks m their own right Magazines have played no mean part in disseminating 
literatuie and encouiHging literary ambitions and have helped to increase the numbers of those who ait 
on the look out for^books on all the varied subjects of interest with winch magazines concern themselves 
Almost every subject has its oifn magazine nothing is too old 01 too new — one member of a famil) is 
mad about motor cars another cares for butterflies a third for folk lore and early religions a fourth foi 
pedigrees and book plates a fifth for prints and ivories each has Ins pet magazine All this endless 
inquiry promotes and stimulates the book market to an extent which would make old Sylvanus Urban 
and good Mr Bowyer and his biographer, Mr John Nichols stare and gasp 

Another powerful influence of the time is the spread of public and proprietary libraries throughout 
the land There are four lands of libraries — the Private Library the Public or Iree Libiary the Pro 
prietary Library and the Circulating Library To the private library reference has already been made 1 
am well persuaded, despite the grumblings of the booksellers who sell new books and have their great 
difficulty about discounts the private libraries of the land if so important a word maj without 
offence be applied to small collections go on steadily lmptovmg m England Scotland in this matter 
lags behind Public or Free Libraries have of course enormously increased in number being not only 
the pet objects of two well known « money givers — Mr Passmore Edwards and Mr Carnegie — but if a 
popular vote can be obtained (not always an easy matter) they can be supported to a limited extent out 
of the rates In almost all the large English towns and m not a few villages free libraries rear their 
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heads 1 he contents of free libiaries vaiy very much but there they are bringing knowledge and 
pleasure within the reach of nearly everybody iired men and women, imperfectly educated will not 
frequent public libraries m large numbers to read history philosophy or science , they will prefer to turn 
over the back numbers of illustrated papers or to read some stirring tale or romantic adventure nor 
is their taste m these matters likely to be a cultivated one But the habit of reading is generated, 
strengthened and possibly transmitted , and besides this it is surely a comfortable thought that assuming 
a child to have genius or capacity the desire for knowledge or the craving after perfection no longer 
can chill penury shut him out from the accumulated wisdom of the race to winch he belongs The waste 
of i fiee library is nothing to the waste of Nature The Proprietary Libraries which supply then members 
ind subsenbers with books and as it were keep a library for them have done more than the Universities 
to spread a love of reading among the middle classes Jn most large towns such libraries exist on a con 
sulcrablc scale and hive been, and are true centres of education Iyceums Athenaeums and other high 
sounding names describe places to which many of us owe much Of the Circulating Library it is unneces 
sary to speak, for all are acquainted with its beneficent operations 

The booksellers eye all these public and semi public establishments with disfavour thinking that 
they dissuade people from buying books I doubt this being so Speaking generally the more people 
read the more books will they h ive about them , the fact that there are now collected m public propne 
tary and circulating libraries many millions of books and that these places of resort are daily visited by 
thousands and thousands of readers must have some effect in promoting the demand for literature 1 

I he habit of travelling by rail now so general is thought by some observers to have increased the 
disposition to read on the part of an otherwise sluggishly minded population The railway book stall 
lias perhaps played some part in education , if so it has been but an obscure part for except m frlie 
mattu of newspapers and the most advertised novel of the moment it cannot be said even to lespect the 
average intelligence of the travelling public A reformed railway book stall is a dream of the future , 
but perhaps railways themselves may have become a memory of the past before this dream has even a 
chance of realization 

I et us go farther afield What is to be said of those vast multitudes all the \\ orld ovei who read 
Pnglish as their native tongue? In 1842 the white population of the United Slates of America was a 
\er) little ovei fourteen millions — it was m 1902 more than* sixty seven millions The population 
of Canada iiici eased from a million and a half to five and a half millions whilst the Australian Colonies 
with but a quarter of a million in 1842 contained m 1002 more than three and a half millions ot^ 
inhabitants All these good people or such of them at least as aie not infants read books, and though 
settlers in new countiios are not great readers, having other things to do still signs are not wanting to 
indicate that the ( olornal book market will soon be a busy one It is howevtr the growth of the 
population in the L mtc d States that is the most important factor m the ease for m the States arc to be 
found (to use Mr Arnold s word) a remnant great m numbers even though it be but a minority of the 
whole population who both think and read and pursue with unresting energy and an amazing seriousness 
a thousand fancies and phantoms of the brain The American Copynght Acts of 1 891-95 by conferring 
the monopoly of repioduction on all books printed and published within the State# (following in tfns 
rtspect the British Copyright Statute of 1842) have gone a long way to unite the British Islands and 
America into a Book Union Ihere is a complete reciprocity of authors, anefc though many American 
bred authors find a guat sale m their native land, and hardly any in the United Kingdom, and many 
British authors who ait in the vile phrase of the trade, much esteemed a{ home count for next to 
nothing in the States still the tendency is and must be, to throw a\l English writing authors into hotch 
pot to find their readers wheiever they cam London publishers have very ^losft connexions with New 
York A popular author in England is quite as likely to receive a call from an American as from an 
h nglish agent The sermons of a popular divine the last story of a popular novelist Jtlie new drama 
of a popular playwnght circulate littlv on both sides of the Atl^ic, whilst for the graver work of 
the theologian the philosopher moral oi politic il and the historian there is the same well tempered 
1 Iu the fiee libraries of eight British ton ns there are gathered together more than a million volumes 
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enthusiasm m Boston as in London and m London as m Boston The reading public of both countries is 
now equally within the reach of every English writing author It is indeed an enormous public When 
St Augustine wrote his City of Ood he too had a great public and his famous treatise copied though it had 
to be by hand soon spread itself over Europe , but what was Augustine s public in numbers compared 
with that of an author of to day who catches the fancy of both England and America ? 

Under these conditions it is not surprising that there should be an enormous output of books and 
particularly of books which do not demand of those who produce them an) great store of icquind 
learning The novel lies to anybody s hand Anybody so it is said can wnte a dozen bad novels 
or one good one It is easier to believe the first part of this saying than the second Fortunate]} ever) 
body does not try although the temptation to do so must be great for this liu 0 e possiblt public is 
divided into many markets each quite distinct fiom the other, and to gam a leputation in any one ot 
these markets is to succeed — not necessarily as an aitist but as a family man Nobody knows with an} 
degiee of precision all the markets Hie late Mr James Pa)n knew many things about books but lie 
did not know the John Inghmnt maikct or at all events he had not watched its giowth There arc 
indeed many markets where a lively trade is done m books and papers for fiction is only om ot tin 
fields now cultivated with an almost neivous activity In almost every department of Belles Jetties - 
including m that phrase the popular aspects of theology — in popularized science and m Plnlosoph) the 
libouieis are many little books are written about big books, and big books are written about little 
ipen, essays monographs appreciations abound It is dc bated \v hether our living poets are to be counted 
by tens or scores Book making goes on all lound We can almost hear the clicking of the type wntei 
Jhe commeicial spirit lias never been absent from literature, but m eailiei times the author w is m the 
huckgiound All he had to sell was Ins manuscript — this he did if he could to a membei of the 
Stationers Cornpan) who straightway registered it as his own * cop) To day authors take the front 
seats or try to do so and as they art a numeious body they necessarily make a gieat deal of noise 
Women too in laige numbers have joined their ranks The feminine note is pit dominant in some 
dep utments of I itci iture 

We are thus foiecd to contemplate three great crowds — one of readtis one of producers and a 
third of distributors Here is where the conditions have altered — in the size and intellectual equipment 
of the reading public and consequently in the numbeis of those engaged m the work of suppl)ing 
fostenng and stimulating its unceasing and increasing demand foi something to lead To expect delieio 
1 and distinction to be chiracteristics of such a roaring mart as this would be irrational On the other 
hand a tendency would be expected and lias in fact occuried to pioduee numbers of books ot piactieal 
utilit) — primers of science history literature — volumes making knowledge easy and easily accessible 
This is particulaily he case m America where the people at large began to ‘want to know much 
eailiei than the co responding public in England 

A noticeable incident ot the time and one significant of much change in the conditions of the book 
market is the disposition to combine which authors have latel) exhibited This is a new thing for as a 
rule authors have hitheito taken small pleasure m eacli others societ) It is mainly a trade feeling tint 
has brought them ^ogetner although no doubt the instincts of the journalist — and how many writers of 
books are journalists 1 — lqive always been gieganous lhe combination of authors has done a good deal 
to improve their condition coinmeicially and it may some day do something to destroy the ciuel dtlusions 
that there is a maiket for every kind of p iper staining and that an)bod\ who Ins ever wiitten anv 
thing has a claim upon the consideration of Ins fellow men and a light to find a publisher rtud) to 
employ both capital and labour in palming off upon the public a new book 

One other powerful influence of the time must not pass unnoticed — the influence upon the minds both 
of authors and readeis of foreign literatures made generally known by means of translations Nevei before 
since the da) s^of Fli/abeth has the ordinary T nglish reader been so familiarized with foreign bool s Tolsto) 
is one of the spirits of our age No fnglish author since Dickens has so powerfully moved so many English 
people, whilst there are at least a dozen French authors chiefly novelists whose influence upon British 
writers has been enormous Nor can Ibsen and Maeterlinck be counted for little Cosmopolitanism m 
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literature may be expected The whole western world is pervious to the same ideas Though m statecraft 
the tendency liny be for the consolidation of kindred states and the isolation of dominant races m the realms 
of science thought and imagination a counter influence will more and more assert itself International 
copy light is the first law which can with pardonable exaggeration be described as having been passed in 
the Parliament of Europe With a few exceptions it is now true that a European author enjoys in every 
country in Imropc the same property rights m the works of his brain as the law of his own country 
confers upon its native born writers 

Hit change is indeed great since the days when Madame de Stael being banished from France first 
introduced Gnmany to the notice of polite Furope, since 1834 when Carlyle, striving and crying in the 
pag< s of Frusu s Magazine btsought his countrymen, who had not then learnt to endure his style to close 
their Byron and open their Goethe ” , and when none but a few pale students knew more of the Literature 
of Italy than was contained in a canto of the Inferno a sonnet of Iihcaias and the novel of Manzom 

Now that the Fumde the Fdres it Infer /U h and the litranyes Histovres of Tourgucueff the Anna 
KaHninr and Insurrection of Tolstoy, and Je Crime et le Chdtimeiit of Dostoieffsky have made dumb 
Russia speak at last it is not too much to say that all Europe contnbutes to a general fund or stock of 
ideas available for the common use * 

And what is more, there are many English and American readers who take more kindly and 
sympathetically to the ideals and thought tendencies of foreign authors — even when read as they 
generally have to be m translations — than to those of then native authois Nor is tins always due to 
the superior genius of the foreigner, it maybe partially accounted for by his freedom from liteiary 
restraints that have grown stale and by the freshness of his imagery and novelty of atmospheie Nor 
will tins disposition of mind be destroyed by ridicule Wilhelm Muster his survived the unseemiy 
merriment of J)e Quin ay, nor have the shafts of Mr Anstey’s admnable humour injured the permanency 
of Ibsens reputation 

But whilst we cannot fail to notice fiom what widely different quarters from what strange sources 
and far off countries the reading public now deiives its sustenance and how completely our mental 
poi bs aie thrown open to the literary goods of the foreigner, it would be rash to attempt even to name the 
rival influences that visit oui shores in these strange times and either co iteiid with those of native manu 
facture for masteiy over us, or at least imperatively demand the rights of expression and free circulation 
Never before were so many influences at work upon men s minds seeking to mould and control them as 
now If it would be difficult to name these influences, to seek to estimate their several strengths would 
be clearly impossible 

A\ hetlier the minds of men are more readily moved to important issues by the force of groat events 

oi of great thoughts is land to determine The trench Revolution — though of counie itself the result of 

a thought movement — had a more obvious effect upon the cuirent of mens thinking than have most of 
the great books of the woild This piobably is what was m Michelets mind when if Mr Lewes is to be 
believed, he once began a lecturt as follows Mtssieurs dans ce monde ll y a deux nations Ces deux 
nations, messieurs sont lea Juits et les tiancais Ces deux nations messieurs ont deux livres seulement 
deux les Tuifs messieurs ont la Bible, les tran^ais ont la Revolution 1 \ 

For present purposes it is enough heie to note the expansion of the Englishmans Library The old 

famous, homespun names which have so long reigned over our shelves with no competitors save the 

Delplune Classics have not indeed been forced to abdicate — for supreme they will probably ever remain 
withm these Realms — but in future they must be content to brook with foreign rivals very near 
their thrones 

To attempt to statt m exact language the results that have followed theses changed conditions m the 
production of modem liteiature would be impossible but one of those results is paiticularly noticeable 
Modern literature is singularly sensitive and reflects almost instantaneously the humours and sentiments 
of the hour Owing to our numbers our great populations living clo§qly together and the general spread 
of education ideas are now most infectious and run through the land with amazing agility We act and 
react upon each other A particular spirit or tendency evokes an author, and the author generates Mith 
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velocity the spirit that begot him As examples of what I mean may be cited two wntcrs Captain 
Mahan and Mr Rudyard Kiplmg It is but the other day that these two men began to wnte each in 
his own different way and jet what an impression they have already made what an influence the) have 
exerted! Their thoughts and arguments their tucks of speech aie recognizable eiuwvhtrc — hu\e 
become to a greater or less extent part and parcel of the intellectual output of the aicruge man }\t\er 
before surely was this contagiousness of ideas so noticeable 

When once an idea or notion has taken loot a whole host of lead) writers grab hold of it and with 
loud cries and exclamations carry it into eveiy quaiter 1 hey popularize it tin y vulgarize it tluy mix 
it with their cheap spirits or their cold watei but m one way or another they fit it for out) pilatc 
Tt does not matter what the notion may be — imperialism, federalism evolution saciamcntanuiism 01 only 
a particulai kind of humour or a mode of narrative, if it has any populai vntue within it it will be 
caught hold of and earned m triumph into every book raaiket of Great Britain Ihe mntitois who 
sometimes are skilful men and sometimes gross and clumsy personators are often more prosperous than 
the onginatois — if indeed any one is entitled to be called an original The doctored article is usuallj 
more to the taste of the many than the true manufacture, which is apt to have a certain pungency 
sternness and reticence almost certain to be ‘ caviare to the general 11ns characteristic of the time is 
naturally pleasing to those observers who share the prevailing sentiment and not so agreeable to those 
who remain cither unconscious of its claim or suspicious of its tendency When the crowd is on jour 
side you regard its rude horse play with benevolence , if it is against you with disgust Moods will Mirj 
opinions change no altar standeth whole but this response mess of the public mood to the prewilcnt 
spirit of the tune will probably grow quicker and keener with the growth of population and the spread of 
popular education An a^c of widespread diffusion of knowledge can hardly present a romantic aspect 
A dungeon is more romantic than a school Laige masses of people necessarily very imperfectly 
educated but with a great conceit of themselves, all eager to know and discuss lesults and to experience 
new sensations aie not likely at first to throw their influence on the side of the things that are quiet 
wise and good Dwellcis in great cities and m populous and half educated countries must learn to put 
up with a great deal of noise of all kinds It is absurd to be too sensitive Everj thing luns its couisl 
^ After contemplating the changed conditions of modern literature we may congratulate ourselves that 
wherever we look we see all the symptoms of life and activity in a people striving to get quit of the 
clogs of ignorance and to entci upon the glorious mhentancc that belongs by right to eveiy cultivated 
Intelligence 
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Kabadfan, a bekdom of south Bokhara Hissar 
region, situated on the right bank of the Amu river, between 
the lower courses of its two tributaries, Vaksh and Suikhan 
It is also watered by the Kahrnagan another tributary of 
the Amu The population consists mainly of Uzbegs 
whose chief occupation is agriculture silk worm culture, 
and gathering of pistachio nuts Ihe chief town, of the 
same name, is a walled town built on an island formed by 
two branches of the Kahrnagan, 10 miles above its junction 
with the Amu and 268 miles south cast of Bokhara 

Kabansk, a village of Russia, Last Siberia, province 
oi Transbaikalia, district of Yerkhneudinsk 275 miles 
west of Chita, on the lower Selenga Owing to its posi 
tion on the Amur highway, it became a wealthy spot the 
inhabitants of which were engaged m the tiansport of tei 
and other goods Population 5000 

Kabardia, a temtory of Russia occupying the 
southern middle portion of North Caucasia, now part of 
the province of Terek It is divided into Gieat and Small 
Kabardia, and covers about 3800 square miles, on the 
northern slopes of the main Caucasus range (fiom Mount 
Elbruz to Passis mta) including the Black Mountains and 
the hi^h plains on the northern slope of the latter Before 
the Russian conquest it extended as far as the Sea of 
Azov Its population is now flbout 7 r >,000 One fourth 
of the territory is owned by the aristocracy, organized m 
a feudal fashion, and the remainder (874 000 acres) is 
divided among the aids or villager^ A great portion is 
under permanent pasture, and pait undei forests and per 
pctual snow B xcellent breeds of horses are r«*ared, and the 
peasants are in possession of aboyt 117,000 horned cattle 
and 246,000 small cattle The land is well cultivated m 
the lower parts, the chief crops being millet, Indian corn 
wheat, and oats Bee keeping is widely spread, and Kabar 
dian honey is in repute Wood cutting and the manufacture 
of various wooden goods the making of bSrkas (felt and 
fur cloaks), and saddlery are very general V school for the 
mountaineers is kept at Nalchik, which is the chief town 

u 


Ihe kabaidiaus arc a branch of the Adyghe (Tchcrkesa) The 
Russians met them vory tally m thur advance into Caucasia 
and tlu policy ot Russia was always to bo lnondly with the 
kabardian anstocracj who were pos ossed of feudal lights i.\ei 
the Ossets the Ingushes, the Abhazes and the mountain latais 
and had tht command ol the passages loading to Iranstaucasia 
John the leiriblc took Kabardia under Ills piottttion Latu 
Russian influence was balanced by that of the tnmoa khans 
but the Kabaidian nobles nevtithtless siqpoited 1 etci I dunng 
his Caucasian campaign In 1739 kabardia was recognized as 
lrte oi lather as being under the double piotectoratc of Russn 
and Till key but thirty live years latoi it was definitively 
annexed to Russia and several risings ot the population m 1804. 
and 1822 were viole ntly and true lly suppicssed Russia caiefull> 
maintained tht old feudal organization under which the people 
wire govt ined by the mehkemn or councils composed of the 
nobles under the piusidenty of the oldest prince who was also a 
vah (judge) But aftu tht revilts the oigamzation was defiiu 
tivelv abolished in I860 when all senile dependency of the 
people was terminated and the auls as well as the nobles rt 
ceived rtgular land allotments Bt sides this land Unit is als » a 
reserv e land which was confiscated but rt tui nod to the habai (bans 
in 1864 to form with its lovonues tin lesoive e ipital ot the 
kalaidiau people kabaidia is still considered is a school of 
good manners m Caucasia the Kahanlnn dress is the fashion 
of all the mountaineois Kabaidiaus constitute the best detach 
niei t of the personal Imptual C uards at St let isburg A 
short {jrammai of the Kabardian language and a Russian 
kabaidian dictionary by I opatmsky who published in <S bomil 
Mater lalov dla opisaniyaKavha a vol \n Jiflis 1891 1 ragments 

of the poem Sosyruko some 1 crsian tales and tht inles of 
Musulman leligion wtre printed in kabardian m 1864 bj Kazi 
Atazhoukin and Shardanofl The common law of the kabaidiaus 
has been studied by Professors Maxim kovalevsk} and Vsevolod 
Miller (l A K ) 

Kabul — The city of Kabul, the capital of Afghan 
istaii stands at an elevation of 6900 feet above the sea m 
34 32 N and 69 14 B as determined by the suivcys 
of the Afghan campaign of 1879-80 It lies dost under 
the low spurs of hills to the west (the heights of Asmu 
Sher Darwaza, <fec ), which run to 400 ft ft in altitude 
above the city dominating it completely and shutting off 
the plains of Chardth which stretch to the foothills of 
the Hindu Kush Through these hills the Kabul river 
passes by the Deh Mozang gorge and this gorge now 
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forms tho best highway to Chardeh and Maidan To the 
north, intersected by lines of low ridges and hills, are tho 
fertile plains of the Koh Daman (reaching to Chankar) 
and of the Kabul river, which winds through them to a 
sudden descent from the eastern edge above Butkak South 
of Kabul aro the rugged hills which form the western 
buttresses of the Safed Koh range, athwart them are 
the narrow valleys leading to Charasia and Logar Tho 
ancient history of Kabul and of its dynasties of Hindu 
and Mahommc dan rulers belongs to the story of Afghan 
ist m Its importanu us the key to northern India — as 
the base from which, for (ountless ages, invasions havt 
be en pi oj( etc d and c irried to t successful issue , and tluough 
which irruptions from ctntril Asia have often swept ih 
proved by tho stoiy of India In the strategical geography 
of Asu Kabul must alwiys have held a pi eminent pi ice 
Jt is therefore somewhat ic markable tint there should 
be so few allusions to it by classical writers under any 
recogm/cd name 

01 late yc irs Kabul has be en visited by many I uroptans 
some of whom have resided there for yc us and have 
exercised definite influence in shvpmg the progiess and 
possibly the destinies of the. eity After the accession of 
the Amir Abdur Rahman in 1880 it underwent gre it 
changes In 1880 when the city was still occupied by 
Pritish troops there wis not much to reeoid winch eliflers 
materially from the disc nj tion given by \ ulo in the eirlior 
volumes (ninth edition) of this work The Bala Ilissar 
(the Oitospani ol Alcxandt i) wis then dcstro>ccl and has 
never since been entirely rebuilt and a fortified canton 
me nt at She i put (ono side of which was repiesented by 
the histone Bcmaru rielge) had taken the place of the old 
ear tlnv oiks of tho British occupation of 1812 which were 
const i uete el on ncaily the same site I he city streets 
were as riariow and evil smelling, the surrounding girdens 
is picture sqm and attrutivo and the wealth of fruit was 
as gre it as they had been fifty yeais previously 

1 he Amir, however proved himself to bean enlightened j 
i ult r in all matters pertaining to the improvement of Ins 
capital, excepting only as regaids railways anel telegraphs, 
or any other scientific development which might lead to 
the introduction ol a European population He projected 
many roads, so that Kabul is now connected by well 
planned and metalled roads with Afghan I uikestan on 
the west with tho Oxus and Bokhara on tlit north and 
with Tndia on tho e ist Ihe load to India was first made 
by British and is now maintained by Afghm engineers 
The road south wauls to Ghazni and Kandahar was always 
naturally excellent and has probably needed little en 
ginctrmg but the general pnneiple of road making m 
support of a mihtaiy advance has always been consistently 
maintained and the expeditions of Kabul tioops to Kafir 
istan have bun supported by a very well graded and 
substantially constructed road up the Kunai valley from 
Jalalabad to Astnar and onwards to the Bashgal valley of 
Kaliristan Phis road may yet find its terminus m Badakh 
shan I lie city ways have bun improved until it has 
become possible for wheeled vehicles to pass and the 
various local roads connecting the subuibs and the city are 
always e fhe lently m untamed A purely local railway has 
also been inti educed to assist m transporting building 
material Ihe buildings erected by the Amu wero pre 
tentious but utunarkul by any onginality in design and 
hardly wen thy i upre suitutions ol the beauty and dignity 
of Mahommc dan ai chitei tui e J hey include d a ne w palace 

and a durbar hall, a bridgi auoss the river and embank 
ment, a pavilion and garden laid out aiouncl the site of 
Babarstomb overlooking the Chaidch valley, and many 
otlu i buildings of public utility connected with stud 
ariangc mints, the manufacture of binall arms and aimnuni 


tion, and the requirements of what may be termed a whole- 
sale shop under European direction, besides hospitals, 
dispensaries, bazaars, <kc The new palace is within an 
entrenchment just outside the city It is enclosed in a 
fine garden, well planted with trees, where the herein 
serai (or ladies’ apartments) occupies a considerable space 
The public portion of the buildings comprise an orna 
mental and lofty pavilion with entrances on each side, and 
a high-domed octagonal room m the centre beautifully 
fitted and appointed, where public receptions take place 
Tho durbir hall, which is a separate building, is 60 yards 
long by 20 broicl, with a painted roof supported by 
two rows of pillars But the arrangement of terraced 
girdens and the lightly constructed pavilion which graces 
the western slopes of the hills ovei looking Clurdch are 
by far the most attractive of these innovations Here, 
on a summers day, with the scent of loses penadmg the 
heated air, the cool refieshmcnt of the passing bret zes and 
of splashing fountains may be enjoyed by the officials of 
th( Kabul Couit, whilst they look auoss the beauty ol the 
thickly plant* d plains of Chardeh to the lugged outlines of 
Pigliman uid the snows of the Hindu Kush Theaftistic 
tistc of the landscape girclening is excellent and the 
mountain seeneiy is not unworthy of Kashmir It is 
pleasant to record that the graveyard of those ofheers 
who tell in the Kibul campaign of 1879-80, which lies 
at the •northern end of the Bcmaru ridge, is not linear eft 
for If the graves are not actually restored from time to 
time they are at least protected 

Tiade was apparently decreasing at the end of the 
century This was doubtless due to the prohibitive transit 
duties levied on the Afghan frontier Between Kabul and 
India in 1896-97 the exports were 151 J lakhs and the 
imports 303 1 ikhs, showing a drop of about one third and 
one half their values respectively during the previous five 
years Statistics as to population are not trustworthy, 
but it has been estimated at about 140,000 (1901) 

See C Yaif Northern Afghanistan I ondon 1888 — Giia\ 
At the Court of the Amir I ondon 1895 (t H H # ) 

Kadiak (pronounced had yah), the largest island of 
Western Alaska, and also the post office name for the 
chief settlement, St Paul, on C himak Bay m 57 48 ^ 
and 152 22 W The name is derived from that of the 
Kamik Iskimo, tho original inhabitants Iht settlement 
originated with the Russian fui traders m 1784, and wis 
only established by Sliolikoff aftei severe lighting It 
was the h( ad quarters of the I ussian American Comjiany 
until their transfei to Sitka abopt 1806 St Paul is the 
centre of the fur trade and traffic for this distrie t and has 
a conside able complex ce Settlements on Wood} Island 

Afognak (the only native reservation m western Alaska) 
Uyak Bay with extensive salmon canneries, and Karluk, 
the greatest salmor fishery in the world, where moic than 
3,000,000 salmon have bee i canned in one seasop, e m 
ploying some 1500 hands, all pay tribute m some 'degree 
to the cential settlement lee was formerly exported to 
San Francisco from Wood., Island and one of the glowing 
industries on the small islands is the rearing ol foxes 
foi their fur The mean temperature of Kadiak is 
43 3 h Ihe summers a~e warmer and moie sunny, and 
the winters colder than at Sitka Ihe yearly rainfall 
averages 73 0 inches Th total population (1900) of 
St Piul and its ti lbuuiry settlements is 1146 whites 
and 624 natives chiefly of Eskimo stock The wooded 
coast region of Alaska re ches its western limit near 
St 1 ml, the coast and islands westwards and noithwards 
bung treeless (w H 1) ) 

KafFraria, KafFres — Although possessing no 
official value (Ancy Brit vol xiu p 816), the teim 
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Kaffrana or Kaffreland is not yet quite obsolete a8 a 
geographical expression, while it still obtains currency m 
popular language But the former distinction between 
British Kaffrana and Kaffrana Proper ceased to have 
afky meaning after the year 1894, when the whole rtgion 
became British territory by the incorporation with Cape 
Colony of that portion of Pondoland which had till the n 
enjoyed a measure of st If government In consequi nee of 
this annexation, which had been necessitated by the eon 
stant feuds and bloodshed caused by the rivalries ot native 
chiefs, Kaffrarn now compnses the whole ot the region 
lying bt tween the Great hu and timznnkulu rivers that 
m, between Cape Colony proper and Natal I or adniims 
trative purjioses it is constituted in tour main divisions, 
with areas and populations as unde r — 



Area m s i 

Populatu 11 ( 181 ) 1 ). ! 


m 1 

Whites 

Nativ s 

lotal 

Gnqualand hast 

7 600 

4 150 

148 4/0 

152 620 ! 

Tunbuland 

4 120 

5 180 

175 240 

180 420 1 

Transk i 

2 550 

1 020 

152 550 

in no 

J^ondoland 

4 040 


106 000 

16( 000 | 

Total 

i 

18 310 

10 350 

642 2< 0 

6 2 610 J 


( nqualand fait so called to distinguish it fiom ( riqualand 
West which lies north ot the Orau n e river and consequently 
never foirned part of Kaffrana comprises the whole ot the debite 
aftle region formot ly called A oman s 1 and and aftei wefrds named 
Adam Koks Land fiom the ( licpia cliiel who occupied it in 1802 
witli the consent of the British authorities But these Gnquas 
lrom whom the district takes its present designation aie disposing 
ot Jdieir lands to the white settleis and are thus disappearing 
amongst tho labouring classes the groat majonty of the inhibit 
ants are m fact no longer Gricjuas but Basutos and hafiies 
(Iondonusi Ama Baka and other tribes) Since its annexation 
to Cape Colony Gnqualand East has made rapid progress and is 
now traversed by good roads and evon telegraph lines while the 
population rose from 121 000 m 1881 to over 152 000 in 18 J1 
Stock breeding on tho uplands tillago on tho lower slopes ot the 
Drakenbcrg are the chief industries On theso slopes an 1 up 
lands tho climate is delightful and well suited for the huiopean 
constitution 

Tcmbuland which lies south west of Gncpialand East and com 
prises the districts of Tcmbuland proper JmarMnl fembuland 
and Homvamland takes its name from tho Ama Temhu nation 
popularly called Tambookies who are one of the most poweiful of 
1 all tho Kaffre groups and stiW mimbei probably over 120 000 souls 
In the national genealogies tiny hold an honourable position 
being tiaditionally descended fiom Tembu eldor brother of Xosa 
from whom most of the other Kaffies claim descent lemhuland 
is also flourishing and the coalfields which appear to be extensive 
and easily worked have already attruc ted a considerable mining 
population Ihe inhabitants amongst whom are seveial thousan 1 
white settlers increased from 160 000 to 180 000 in the decide 
ending 1801 • 

Transfer i or the Translci Territories had been completely inc or 
porated with Cape Colony by 1885 a fc#^ years aft& tin dose >f 
the Kaffre wars It comprises the districts of timjolavd tho 
Tdutywa Reserve and ( alckaland this last being named from tho 
renowned ( aleka nation who claim to be the senior branch of 
the Xosa family They still form the clnfcf element of the popula 
tio% which rose from loo 000 in 1881 to nearly 154 000 m 1891 
Here? are some prosperous missionary stations whore the natives 
are taught agriculture several mechanical industries and even a 
knowledge of letters They appear to be happy and conlented 
under their British magistrates who administer justice in accord 
ance with the Native lerritoncs 1 enal Code The heroic deeds 
of Ilin7a Kreli and the other famous chiefs m the Kaffre wars 
are still remembered m the loc^l tiftditions but all desire to 
emulate their achievements or to revive the superstitions associate d 
with witchcraft ram making and other pagan practices seems to 
have dud out • 

Iven more advanced m all social respects arc tho formerly 
degraded but now respected* and civilized r ingos or hcn n us who 
ivo their namo to tne district of Tingoland and also form the 
ulk of the population m tho Idutyua deserve ilicy have 
adapted themsehes to Western culture almost as tlioiongldy os tho 
Tananese wearing European clothes, supporting their schools by 
voluntary contributions editing newspaj ers translating 1 nglish 
poetry setting their national songs to correct music and on the 
whole conforming their lives to their Christian professions 
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Since 1887 the several administrative divisions constituted out 
of the Transkeian Territories enjoy tho fifmclnso with the light oi 
returning representatives to the Cape l athament 

See G M f A! i Ihpai History of South tfriea 188/ 91 — 
S W Silver Handbook of South Africa 1891 —A H Keane 
Africa vol n 1895 ( A H 

Kafiristan —Very little ot this (ountii was 
known with accuracy and nothing at first bind until 
the late General bir W (then Colom.1) Loikhut 
headed a mission to examine the pisses of tin Hindu 
Kush rmge in 1SS5 Sf> ]h j>cm ti it* d into the nppe i 
part ot tho Bishgal \alky but after i ft w diys lit found 
himself compelled to it turn to ( Jutral Pit wousl 
Major Taunt r KA hid sought to entu Kahnst in 
from Jalalabxd but sudden stvtrc illness mt sli it 
his cntcrpnse \1 Nan the famous exploit r <i tin 
Indian Sumy department b< lit x t d that he hid utudJy 
visited this little known 1 md during m athentuious 
journey which he made from India and through Chiti il 
in disguise but the mttrnal ividtmc of lus u potts 
shows that he mistool the Kahsli district of ( hitial 
with its elebistd md idolatrous populxtion toi the turn 
Kaliristan of his hopes In 1S89 Mr G S Kobeitson 
(al towards Sn ( toigc Bobertson K (. SI) was sent on 
i mission to Kilmstan He only luuuiud i few dns 
but a year later he ltvisiteel the countiy st lying amongst 
the Kafirs foi marly i ye ir Although Ins nioveim nts 
wore h impend his piesonce m the countiy being n 
gilded with susjneion he was ible to study tin people 
and m spite oi intci tubal jealousy to im<t nuinbns 
of many ot tho tribes ilu ficts observed and the m 
formation collected by lum during Ins sojourn in exstnn 
Kifiristan and dunng shoit exjicditions to the nine i 
vxllcys are the most trustworthy foundations of oui 
knowledge of tins interesting country 

Kafinstan whieh literally means th( land of th< 
liihdol is the name given to a ti ut of country (ml »sid 
between Clntral and Afghan teiritory It was formtrly 
jieopled liy jugan mountaineers who maintained a wild 
mdepf mlenee until 1895 when they were finally subdued 
by Abdur Bahmxn tho Annr ol Kabul who ilso com 
pelled them to accept the religion of Islam I he tun 
toy thus ill named is included between 34 10 and 

36 N and from about 70 to 71 30 1 As the western 
and northern boundaucs are imperfectly known, its si/o 
cannot be estimated with any certainty Its gicatest 
extent is from oist to west at 35 10 N , its gieitest 
breadth is piobably about 71 I The total art a ap 
proximates to 5000 sejuaro miles Along the N tin 
boundary is tho Amir of Kabul s Afghan lurkcstxn 
jirovmeo of Bxdikhshin on tht Is k the I utkho v xlh y 
of Chitral C hitral and lower Clntral enclose it to the L 
and the Kunai vallty on the S h Aighamstin propu 
supplies tho h hunt ihe ranges above tho Nijrio and 
Pansher valleys of Afghanistan wall it m upon the A\ 
Tho northern frontier is sjilit by the narrow Minjaii 
valley of Badakhshan, vs Inch seems to rise m the very 
heart of Kafiristan Speaking generally the count! \ 
consists of an irregular series of mam valhys for tht 
most part deep, narrow and tortuous into whieh a 
varying number of still deeper nariowcr and more 
twisted valhys ravines, and glens pour tlnir toiront 
water The mountain ranges of Metimoiphu lock 
which separxte the mam drainage valleys ue dl of 
consult rabh altitude rugged and difficult with tho 
outline of a choppy sea j>c trifled Dm mg the wmt< r 
months wlun the snow lies deep K if install becomes a 
number of isolated communities with ftw if any means 
of mtucomniumcxtion In tho whole land there 
probably nothing in the shxjio of i plain Much of 
the silent gigantic country wanes the hcait as well as 
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captivates the eyo with its grandeur and varied beauty, 
much ot it is the bare skeleton ot the world wasted by 
countless centum s of storms ind frost and profoundly 
melancholy in its scrnpitcm il rum hvery vanety of 
mountain scenery tin be found, silent peaks and hard, 
nak(d ridges snowfields ind gDciers, or mighty pme 
forests, wooded slojie s and grazing grounds or wild vine 
and pomegranate tint k« ts bordering spaiklmg streams 
At low el< vations t)io hillsides ue covered with the wild 
olive and even green oiks Miny kinds of fruit trees — 
walnuts mulbuius ipmots and apples —grow new the 
villages or by the way suit as well as splendid horse 
chestnuts uid other shade trees llighir m elevation 
and from 1000 to 8000 feet are the dense pint end 
cedar forests Above this altitude tin slopes Ihcoiih 
dreiry, th( jumpui eedir and wild rhubub gradually 
giving pluo to se uity willow pitches tameiisk uid 
stunted birches Over M 000 Icet time in nmely 
mosses and rough gi iss l uniliar wildflowus blossom 
at different heights I he livers teem with fish immense 
numbers of red legge d pu fudge s live in the lowor valleys 
is well as pigeons and dove s ( Jorgeousl> plum igt d plieus 
ants are plentiful ()1 wild amruds the clue f arc the 
m/uUiot (a goat) anel the imal (i sheep) In the wintfi 
tlu for mu an leellessly slaughtered by hunters being 
either brought to biy by trained hounds, or tiapptd in 
jnts or e night flouneie ling m the snowdrifts but in the 
NUimiie t immense lie i els move on the higher slopes The 
ihi t rs very rare Heirs and leojnrds aic fairly common 
as well as the smaller lull cieatuies 

laws ami Jtuivh -All the northern passes leading 
into Hadakhshan or into the Minjan valley of B idakh 
shall stem to be our 15 000 feet m altitude Of these 
the chief aie the Mandal the Kamah (these two alone 
hive boon oxjiloieid by a I'urojxiun trivellu) the Kti 
the Kulam and the llamgal jnsses lliose to the eiast 
the (Tutral pisses are soinnwlnt lower uinging from 
1 2 000 to 1 1 000 feet ( / the /idig the Shui the 
Shawal and the Pen pit while the Patkun which erosses 
one of the dwindled sjiurs near the Kunar river is only 
8100 feet high Between neighbouring valle ys the very 
numerous communicating footways must laicly be lower 
than 10 000 while they sometimes exceed 11 000 feet 
The western pisses ue unknown All these toilsome 
piths aie so faintly indicated even when free I tom snow 
that to adventure the m without a local guide lsusmlly 
unsafe \ ot the light li lined cattle of those jagged 
mountains can be foie eel o\e i in my ot the worst jiasses 
Oulmaiily tlm holding tiaeks near the uest of the 
ndges anel high above the white toiients are scarcely 
discoverable to untutored eyts they wind and waver 
rise drop and twist about the irregular semi jnecij >i tons 
slopes with ballling eccentricity and abruptnc ss Neva 
thole ss the c it tit nose tliar w iy along blunderingly 
but without lout Ot no less importance in the open 
months and the soh tiade routes during winter are 
the lower paths by tin riui An unguided traveller rs 
eontinuilly at fault upon these mam lines of intercourse 
and tiafiu 

linns -All the rivers find their tumultuous way into 
the Kabul either directly as the Almgar it I aghman or 
attei commingling with tlu humr at Aiundu and at 
Chigarberai lho Bashgil diainmg the caste in jiortion 
of the c ounti y empties itself into the lvunii at Aiundu 
It draws its highest watus from tlnee main sources at the 
heud of the Bashgal valley It glides gently tin ou 0 h i 
lake close to this origin and then through a snnllcr 
tarn The first affluent of importance is the Skongal 
which joins it above the village of Pshui Next comes 
tht noisier Manangal water from the Shawal jmss which 
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enters the mam stream at Lutdeh or Bragamatal, the 
chiel settlement of the Bashgal branch of the Katir tribe 
By and by the mam stream becomes at the hamlet of 
Sunra a raging shrieking torrent m i dark narrow valley 
its run obstnie ted by giant boulders and great tree trunks 
Racing past Bagalgrom the chief village of the Madu 
gal Kafirs the river clamours lound the great spur 
which 1800 feet higher up, gives space for the terraces 
and houses of Kamdesh the headquarters of the Kam 
jKople The next important affluent is the river which 
eh uns the? ftttigil \ illey its passes and branches Also 
on the left bank and still lowei down is the joining place 
of the Gourdosh valley waters finally it ends m the 
Kunar just above Arundu and Birkot lhe middle 
part of Kahristan mtluding the valleys occupied by 
the Pie sun Kti \shkun and Wai tribes is drained 
by a l vei variously called the lech, the Kamah Snd 
the 1 resun oi Viron river It has been only paitiall) 
explored led by the fountains and snows of the 
quinque fid uppoi Presun valley it is joine d at the village 
of Shtcvgrom by the torrent from the Kamah pass T he nee 
it moves quietly past meadow land, formerly set ajmrt is 
holy ground watering on its wey all the Presun villages 
Below the last of them with an abrujit bend it hurries 
into the unexjilorod and roekbound Tsaru country, where 
it absorbs on the right hand the Kti and the Ashkun and 
on the 1 ift the Wai rivers finally losing itself in the 
Kunar close to Chigar Serai Concerning the Almgar or 
Kao which tarries the drainage of Western Kahristm 
into the Kabul at Laghman there are no tiustworthy 
details It is formed lrom the waters of all the valleys 
inhabited by the ltamgal Kafirs and by that small branch 
of the Katirs known as the Kulam tribes 

Climate — The climate varies with the altitude but m 
the summer tune it is hot at all elevations In the higher 
villeys the winter is ngoious Snow falls heavily every 
where over 1000 feet above the sea level During tlu 
winter of 1800-91 it Kamdesh (elevation 6100 feet) the 
thermometer lie vor f 11 below 17*1 In many of the valle } s • r 
the absence o wind is remarkable Consequently a great 
deal oi cold e in bt borne without discomfort The Kunar 
valley which is wet and windy m winter but where snow 
if it falls melts quickly gives a much greatei sensation 
ol cold than the still kafiristan villeys of much lower 
ae tual temperature \ dcfieiuf^y ol ram necessitates the 
employment of i somewhat e labor ite system of irrigation 
which in its turn is dejiendent uppn the snowfall 

7 he kaii)* Flic present inhabitants are probably 
mainly descended from tht broken tribes of cistern 
Afghumtan who it fusing to accept Islam (m the 10th 
century) were duven r iway by the fervid swordsmen .of 
Mahomme d Descending upon the feeble inhabitants of 
the truklcss slojies and jxrilous villeys of modem bafir 
istan themselves most likely r fuge s of an earlier date 
the y subjug ited anjjl enslaved them and jmrtially imalga 
mated with them these ancient peoples seem to be 
represented by the Presun t^ibe by the slaves and by 
fragments ot lost j>eoples now known as the Jazhis and 
the Aroins The old division of the tribes into the Siah 
Posh or the blicl robed kafirs and the Safed Posh or 
the w hite robed w as neither sc lentific nor conve me nt for 
while the Siah Posh have muc£ m common m diess lan 
gui^e customs anel appea ance the Safed Posh divisions 
were not more dissimilar from the Siah Posh than they 
were from one another Perhaps the best division at 
present possible is into (1) Siah Posh (2) Waiguhs and 
( 1) Pn sun^iilis or Viron folk 

Vh Snt/t Jonlt Tin blaf k lobtcl kaiiis consist of one vuy laige 
widely Mprt id ttibt the katus and four much smalhi commum 
tits tlu Ivam the Madugalis the Rashtan or kashtoz and the 
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Oourdesh Numerically it is provable that the Katirs are more 1 
important than all the remaining tnbes put together They m 
habit several valleys each community being independent of the 
others but all acknowledging the same oiigin and a general rela 
tnanship The Katirs fall readily into the follow itil groups (a) 

1 hose of the Bashgal valley also called kamoz and Lutdehc lus 
who occupy eleven villages between Badawan and Sutira the 
bolder hamlet of the Madugal country namely Ptsigrom rshui or 
Pshowar Apsai Sludgal Bragamatal (Iutclch) Bajindra Bada 
niuk Oulagal Ohabu Baprok and JPurstam (?>) the kti 01 
katwar Kafirs who live m two settlements in tho Kti valley (o') 
the kulam people who have lour villages in the valley of the same 
name (d) the Rani gabs or t abariks who are the most numeious 
and possess the western part on the Afghan border Of tho le 
warning tnbes of the Siah Posh the e hicf is tho kam or Kamtoz 
who lnliabit the Bashgal valley from the Madugal boundary to 
the kunar valley and its lateral branches in seven chief settle 
inents namely Urmir kambrom or Kamdesh Mergrom kamu 
Sarat Pittigal and Bazgal The next Slab 1 osh tribe in mi 
por lance is the Muman or Madugal Kafirs who have thiee villages 
m the short tiact between tho katirs and tho kam in the Bashgal 
valloy The last Siah Posh tnbo is the Kashtan or Kaslito/ who 
m 1891 were all located m one greatly overcrowded village tliar 
outlying settlement having boon plundered by the Afghan tnbi s 
of the Kunar valley One colony of Siah Posh kafirs lives m tin 
( oyrdcsli valley out they diflor fiom all the other tubes and uie 
believed to ho descended m great part from the ancient people 
sailed the Aroms 

live H atgulis — Our exact knowledge of the Waigulis is scanty 
They seem to be l elated iu language and origin with a people 
heree shy and isolated called the Ashkun who are quite un 
known The Wai speak a tongue altogether different from that 
sifbken by the Siah Posh and by the Presungalis 1 ho names of 
tneir ten chief villages are Runclu Nishi Jamma Am/lii Ohimion 
Ke^ili Akun or Akum Mildesli Baigal and Prainta Of these 
Anizhi and Nishi are the best known 

l^he Trestingalis — The Piesungahs also called Vnon live m 
a high valloy In all lespeits they differ fiom other kafirs m 
nont more than m their unwaihke disposition Simple timid 
stolid featured and rather clumsy they are remarkable for then 
industry and powers of cndmance Tiny probably represent some 
of the earliest immigrants Six large well built villages aie occu 
led by them — ShUvgiorn Pont/giom Diogrom kstigigrom 
atsumgrom and Paskigrom 
Hie Slaves — The slaves are fairly numeious Their ongin is 
probably paitly fiom the very ancient inhabitants and partly fiom 
war prisoners Coaise in fcutyic and daik m tint tiny cannot 1 >c ( 
*• distinguished from the lowest (lass of fieenu*n wlule then diess is 
indistinctive They are of two classes— house hold telaves who aie 
treated not unkindly and ai tisan slaves who are the skilled handi 
ciaftsmen — carvers blacksmiths bootmakers and so forth many 
% of the musicians are also slaves Tiny live in a particular portion 
(fa village and were consideml to a eeitain extent uuf lean and 
might not approach tlosely to certain sac led spots All slaves 
seem to wear the Slab Posh d^ss even when they own as mastus 
the feeble Presungal folk 

Women — Little lcspcct is shown to women oxcej>t m particular 
ases to a few of advanced yafirs Usually they are mistresses and 
slaves saleable chattels anu field workers Degiaded linmoi il 
ovciwoiked and caielessl^ fed they aie also as a iule. unpleasant 
to the sight Little girls aie sometimes quite beautiful hut rough 
usage and exposure to all weathers soon make their complexions 
coarse and dark They aie mvanahly airty and uncombed In 
comparison with the men they are sonuwhat short lhysically 
they are capable of enoimous labour ami are very enduring All 
the f&ld work falls to them as well as itll kinds of inferior occu 
lat^ms such as load <i#ryinj? They have no lights as against 
them husbands or failing them their male legations They cannot 
inherit or possess pi opt rty • 

Janqtvaqc — Tlure are eei tamlv three tongues spoken besides 
many dialects that used by tlfi Siah Posh be mg of course tlu 
most common and although it has many dialects the employers 
of one seem to understand all tlu otheis It is a liakntic Ian 
guage Of the remaining two the W^u and the Picsun have no 
similarity they are also unlike tile Slab Posh kafirs themselves 
maintain that very young cluldicn fiom any Vtfilhy can acquue 
the Wai speech but that only those horn m tne liesungal can 
ever convene m that language eve nfrouglily To Fuiopcan ears it 
is disconcertingly difficult and it is perhaps impossible to learn 
hehqion — All the kafirs were idolaters of a rather low type 
There were lingering traces of aheestoi worship and pci haps of lire 
worship also Tho gods were numerous tribal family household 
deities had to be propitiated and misc hievoui* spirits and fames 
haunted forests nverB vales and ^reat stones Imra was the 
Creator and all the other supernatural powersaw ore Huboidmate to 
him Of the inferior gods Mom seemed to bo the most ancient 
but Cish the war god was by far the moat popular It was his 
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worship doubtless which kept the kalirs so long independent 
In life as a hero and after death as a god he symbolized hatred 
to the religion of Mahommed I-very vtllago leveled his shiine 
some possessed two Imra Cish anil Mem vvoij honouiod with 
separate littlo temples as was usually Dizam n >dchs8 but thiee 
or four of the others would sliau one betwi n them each l<ck 
mg out of a. small separate squaie wind v\ The woisinppcd 
object was cuther a huge fiagmcnt of stem oi an image fwcod 
conventionally c ai v od with round w lute steme s lor eyes ] )iiki e nt 
animals weic sacrificed at diflcicnt shiiius cows t Inna malt 
goats arid bulls to ( ish slutp to tlu g >d oi wealth 1 ut gc its 
woie gene l ally act cpiabk and wen also slum (turn mail) tidis 
covei a complaisant god t> solemnize avow to eiulaquairel to 
ratify brotlieiliood I he ministers ot i hgum weio a h ndilniy 
priest a well hoin chanter ot piaise and a hutloon of low statu u 
who was suppose d to bee onu inspired at each sac niu e and t > ha e 
tho power of seeing fames and other sj nits wheiuvn they wut 
near also of unde rstanding tlnir wishes The blood e f tlu < Ik i 
mg togethu with ilemr wmo and luttn was c ist m tlu shimo 
after the animal and tho othei gifts had he n hhk till d with wate l 
sprinkled by the c flu latmg ju sts whil he ein l Such stub 1 
( Be pure ! ) Dense clouds of sinol e lie m 1 inning ]umpei 
cedar which cum hied and gave kith pungent liuen e added to the 
spectae lc which was dignified by the. hearing ot tlu officials and 
solemnized by the devout icspensts of tlu eongiegation Time 
was no human sacnficc except when a prisoner of wai aftti a 
solemn sei vice at a shrine was ttiken aw ly and stal heel bofoio the 
wooden tomb ot some unavenged headman kafus believed lit a 
kind of Hell v line wicked people bui neel hul tlu Heteafteiwis 
an underground legion ontoieel by a guaiehd apntui and in 
habited by the shapes which men see in (beams Sun ide was as 
unknown as lcar >f dying Melanelndy alllu ted only the sick and 
the bei eaveel Reli n ious traditions nnraehs and anee dotes weu 
puerile and pointed no social less m oi any icligums law Musie 
elancmg and sjngs cf piaiso well accej table te tlu gods anel 
every village (e//ewe)had its dancing platfoim and (lane lug house 
(tfrom m r) fuiniHlied with a snnj le ull&i Ne jiiaye is weic offired 
only liivee itn ns cxhoitative ei lemonstrant 

Tribal Ot fint alt n — Th gieat majoiitv of the tnlus were made 
up of elans Apirscns mq ltanee was titiivcel e hie fly fiom the 
wealth l his family and the niunhei ol malt adults which it ton 
tamed riiepovvti fa family as shown by tlu numbe l and quality 
ol its lighting mill as w 11 as 1 y the stien^th e 1 its loll we is was f he 
index f that family s influence We il dans and cletac bed families 
or jooi hut flee h msehe Ids tamed then independence modestly 
The 1 >west tl in ilw vc the slaves s ujit seivite with Hull wealthui 
tiibesinen as 1 ndnn n and aimed sluph ids By militate teiio 
menial assoi mt d with complicated duties social and lcligious 
which extended vei two y ais punctuited at mteivals by ]iio 
eli^ious cempuls ly luiiqiiets n 11 nun e uld Ue ome ciders el 
fast Htill luithei nit lay anel tcntuti n cnallcel tlu few who 
could sustain tlu te st t l ml still lu^lm us thief oi Mir The ) 
letically all the inqeitant an 1 ouhidc aflans 1 tlu tube wei 
managed by the /rs/ m muni actually tlu y we 10 cntiolled by 
two or time of th most usjecteel el that lass \ery scuouh 
questions which mflam d the minds I the ] c vple would he do 
hated in minimal pin Jiaimnts ol the whole tide kafirs have a 
ltnmikablo loudness foi discussing m conclave Oi itois tonso 
qucntly aie miluential The mteinal business f a tnbe^ was 
managed by an elected magistrate with twelve assistants It was 
then duty to seo that the customs cf th people woioie spec ltd 
that the propel seasons fir gatliciing hint we ie ngidly observed 
They ltguiated tho migation of the fields modetatiug tlu mcc^sHant 
ciuarre la which onginated m tho comj otition f >r the water and 
they kept the channels in gnt repair 1 hr n chief helped by 

contributions in kind fiom all house lie lde i r elite i tamed tribal 
gueHts He also saw that the weekly kafir Sal hath fiom the 
sowing to the cairying of the tiops was eaiefully obserud the 
tires kept burning and tlu danceis collected and eneoura n td 
OppoHition to these annual magistrates or mfiaetum of tribal laws 
was punished by fines which wue the poiquisites and the payment 
of those ofhe nils Scuouh ofkntes against the whole people vveie 
judged by the community itself tlu sentences rang el as lnji as 
expulsion from the settlement accompanied with tlu hunting of 
tho e ulput s he use and the spediation vf his goods In sue h eases 
the family and the clan lefusiug t> mtciveiu flu fhnder at 
oneo hoe ame cowed into submission 

1/ otisrs and T tllaqis — Habitations aio gnu i ally stiong and 
built largtly of wood They aie fie qucntly two ei mere store ys 
high often with an open galleiy at the t >p We all by vwners were 
fond of e laborate cai ving in sinipl designs and eh n cs A room 
is sepum with asmoke helowh u pcssihle stuill windows with 
shutters and holts and heavy dons fastened ly a sliding wooden 
pin are common Thcnatuicof tlu giouud its d fensihle chat 
acter the necessity of not cn root lung uprn the scanty stable 
land anel such considerations deteimmcthc design oi the villages 
Specimens of many varieties may be discovered There is tho 
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shockingly overcrowded oblong kind fort shaped thieo steueys 
lu^h and on a livers bank which is pierced by an underground 
way leading to the water Hut all rooms 1 >ok on to the large 
(Mitral (Mirtyard outwards aio te w m no windows Hurt is also 
the tiny ham let of a tew piled up hovels ptiehed cm the flattish 
toji cl some huge rock inaccessible when the ladder connecting 
it with the neighbouring hillside or leading to the ground is 
withdrawn Some villages on mounds are de tended at the base 
by a circular wall Htungthe md with an entanglement fit blanches 
Others cling to the kmle edged buck jf some difficult spur 
Many are lucid » away up side luvincs A fe w boldly re ly upon 
the numbers ol tlun lighting men and tut unpi lteeteel savt by 
wateh teiwers While fre j neatly \eiy pit tuie seme at a dtstamee 
all are duty and gum d with smol < bones anel hems ol slaugh 
tele el animals lit t e i tin ground lln giounel 11 >oi ol a house is 
usually a winter stall lei tews and the latrine as well as the) 
manure stoif in tli h nseholel th middle pint eontains tho 
family tie asm h mi Ok t | is the living pi ice In cold valleys 
Hiuh as tin Itesungal the houses ai oiten elusteicd upon a 
hill <k and penetrate into th s il te tin el pth of two or more 
apaitnnnts Notched pcles um tin universal ladders and stair 
ways 

< hurt tnish * In lie iglit Kahrs averag al out fi fe ct 6 me he s 
liny ni lean always m haul < nditien alive jumjcis untir 
mg walleis expert m mntame i rs exeepti rial ly the y am tall and 
heavy With e he sts fairly eh < p an 1 muse ulur spungy legs thnro 
is s m lightness anel want ol p>wei at out the shouldu muselcs 
the aims and the hand gi asp In cmiplexion they are puiely 
I astern Seme trih s ne tahly th Wai are tuner than others 
lilt the average colour is tint >f th natives ot the I tirijal) 
AH tins oi led han id ] < vj h numhei less than ^ ])tr cent cf 
the jiojuilatum As a nil the tiatuies an well shajeel es])ecially 
the nose 1 lie glance is wild an 1 b lei witli the wnle lidded rest 
less ga/e ot tin hawk i tin e \im t converse— a shifty furtive 
] ur under InvMed hie ws 11m 1 k is lathe i e unmon amongst 
the wealthn l fannli s an I th me si lame us tnhcsmen The shape 
of a man s h ad in t um e mm illy indn ate s his se e lal lank St veial 
have the liews ef think is and m n of atlans I ho degradul 
feirrns art th 1 irei ol if y tvje low haiiy f le lie ads hookeel 
noses with h e elr ng, e inn or the thiclencel e aise leatures >1 
the dalle i slue < lass ] lit lltc t daily they are et good average 
] owe i lh ii in rial ehaint usties are passionate covetousness 
and jeal usy so intense that it amotheis prude me Before 
finally ehsti ymg it e instantly t ndan^ led then wildly ehenslud 
indepemhiu Revenue e sj eially on n lghbmiing hat is is 
obtain id at an v pile kufiis are sul tie e nitty epu 1 m danger 
and tes flute ns might le e \p ted tf ] t pie wlic have been 
] luneh n is anel a sassins fe i centimes whs livesvwi thrfirfert 
t a fault in iinlliiu liingiu ss m < f a in mu nt s vim lllnLi m Ste alt liy 
daniq loin >1 wan and lie ilthy ncives and tin training ot 
g n mtious aim st tiansle mud into an instinct is th national 
< haiae te nstu ( loudly shad ws th y flitt el m the ] re Mints ol 
hostile villug s far distant ti in then own vallevs living uj on the 
jeoust t)>l eamed in a tetnl goats! in big ev i it idy to stab 
in the eliil ness oi te wnggle through a]) limes te slav as they 
shit in ti w me ii and balms Then with clothing foi pii/c 
and human cats us a ti j h\ th v sj> d write hill) as hares for 
tin n lai away lull av nge i hit bans ia< mg tmiemsly m th ir 
true k Katus m t taithiul t n auetlni iievei ulaudomd a 
e nnnide It Ii w i Idle l th v light t e any away Ins lual 
fe i time ill I M\an s As tiad is the ugh euiiniii n enough 

they an n niateli I i the Alglmn liny were me u successful 
as hngands and Mail mailers than as skilled thieves In night 
i him yarn! m | ill ) ing tlnysh w d little ingenuity Tiuthwas 
e< nsidered inuat Iv el ng ions 1 ut a kafir is t hi more trustworthy 
than Ins Mah mm lan ne l^hh uih Alt h u h Inspitalit y is gtner 
ally viewed as a h | till lint stun ut it e an In calculated on and is 
unstinted Katus in eaiahle t sti mg lneiiclslup Huy aie not 
duel lung 1ml t diddle ii an l te annuals and pieteetivo to 
the weal and tin II laindvti sanel tli claim ol hie nl even 
tinmi] h >\ e i | il u \ and \ t usn s 

Ihrtn Be 1 1 it* l t it ills (( — 1 he national attiu ot t her lutn is 
i t mil y urn l g itsl m eonhued it the waist ly a leal lie l helt 
stuldid with mil suj | itnu th 1 hilt eel dagg l strong hit 
elumsv el slav manuf i tun sheuth 1 m weod covoiod with lion 
r 1 mss and ottiu ])it ttdy nniiii ut 1 Women aie diossed in a 
1 ng very tlail tunic ol w l mi] 1 l low the shouldns and 
Ig d with led Ibis is fast lied ut tli bosom 1 v an non pm a 
them or a fibula itis gutluud ie unel the b el> l y a w venbaud an 
mehvvidt knettedin fiord te dangle dow n in tassels On this girdle 
is e amed a fantastic al)\ handled 1 nde in a hath t ecnenng Uio 
woman s tunic is Hoinctim s w >iu 1 v men As worn bv we nun its 
shape is Bonn thing hetvveui al mgiiotl ceatand an Inverness cape 
Its hut and the bhukness ol the liam g< at si m guo the name o! 
Siah 1 osh hlaik ubed te the majoiity ot the clans 1 he otliei 
tribes weai such aitules ef cott m attm as tiny can obtain by 
bailor by the it oi bv killing beymd the bordu f >i only vv oollen 


cloth is made m tho eountry Of late years long robes from 
Chitral and Badakhshan have been imported by the wealthy as 
well as tho mateual lor loose cotton trousers and wide shirts 
Clothing always hard to obtain is precious property Formerly 
little gills the children of slaves or else poor relations used to be 
sold m exchange for clothes and ammunition Mahommedans 
eagerly bought the children which enabled them in one transac 
lion to h< ([H ire a feiualo slave and to convert an infidel Men 
go bareheaded which wrmklos them prematurely or they wear 
( hitral caps Cm tam pnests and others of like degree wind a 
strip of cotton ( loth round their brows Slab Posh women wear 
e unous homed caps or a small square w lute head dross upon informal 
oe casions females of other tribes bind their heads with turbans 
orname riled with she 11s and other finery Excellent snow gaiters 
are made of goat s hair for both sexes and ot woollen material for 
women Boris strongly sewn of soft red leather cannot be UBed 
in the snow er when it ih wet because they arc imperfectly tanned 
bor tlu ceiemonml dances all maimer ot gay coloured articles of 
attn made of (heap silk cotton velvet anel sham cloth of gold 
are displayed ami false jewellery and tawdry ornaments but they 
aie not manufactured m the count!) but brought from leshawar 
by pc dial's Woollen blankc ts and g >at s hair mats cover tho bed 
steads four logged wooden framts laced across with stnng or 
leather thongs low sepiare stools 18 inches broad made upon 
the same principle as the bedsttads are peculiar to the Kahrs and 
then halt hr ctd neighbours ot the border Iron tnpod tabjes 
Bingulaily < reek in elcsign are fashioned m Waigul A warriors 
weapons are a mate block (rarely a flintlock) a bow and arrows a 
spear and the dagger which lie never puts asido day or night 
The axes often earned aie light anel weak and chiefly indicate 
lank Clubs carefully ornamented by cai vmg aro of little use m 
a cjuairel their puiposn is that ot a walking stick As they are 
se mcvvhat 2ong these walking ilubs have been olton supposed to be 
leaping polos Hwvrels aie lauly seen and skidds eamed purely 
ioi ostentation seldom Soft stono is cmamed to make laige 
utensils and great gum (bests ot wood uecomo giam boxes or 
eoHins mdith re ntly lrettily eaivcd bowls with handles or with 
dummy spouts hold milk buttei water or small quantities of 
flour Wine grain everything else is stored or carried m goat 
si in hags Musk al mstrume uts ate lepre se nted by reed flageolets 
small drums pnmitive hdelle s and a kind of haip 

It uftar ( ash m * — Isolated and at tho outskiits of every village 
is a liouso used by women when menstruating and tor lying m 
( Illicit eu aie named as soon as he in The lnlant is given to the 
mother to suckl while a wise woman rapidly recites the family 
amestial names the name piemouneed at the instant the baby 
hi to tud is t hat by whu ii it is there at te r known t verybody 
lias u ehul le name tie lathers being prefixed to that given at 
birth Yeiy of tn the two aie the same Tlicie is a special day 
f >r the lust head shaving No hail is allowed on a malos seal] 
except from a 4 inch tilde at the ba k ot tho litad whence long 
licks lung down straight 1 ubeity is attained ceremoniously by 
hoys f ills simply thaiigi a fillet t vr a cotton cap when natuie 
pi odiums w oman nood Mama n o is nieiely the purchase of a wife 
through intcrni chants ai e e mi pained by te as ting Divorce is often 
me ie ly a sale oi the sending aw a) e t a wife to slavo tor her parents 
in shame Sexual me rality is low Publie opinion applauds 
gallantry and looks u| on adulte i y as hospitality provided it is not 
discovered 1 y the husband It found out m Jlaqrante dtheto there 
is a fisiul tine in c ows There is mudi ed usron to gtt this penalty 
paid in i> ei Ii >int holds 1 uncial rites aie most elaborate accord 
mg te tli 3 laifl and wamoi tame of the deceased it a male and tv 
the wealth and standing ot the family if a woman Childien are 
simply t mied to the ceimte ly in a bhiul ct followed by a stnng of 
women larmntiiig A leally groat man is mourned over for days 
with oi at ions dancing wine dnnkmg and food distnbution Cun 
imn n gives lie tie n ot tlu piocessiof Af er two or thi e o days, the 
e orpse is placed in the t olliu at a se eludod spot and the observances 
ai ^ continued with a stiaw figu e lashed upon a bed to be danced 
about lamcuted over and harangued as before During regulai 
mtuvals tor business and refreshf ent old women wail genealogies 
A year Intel with somewhat similar ntual a wooden statue is 
inaugurate el pie lumnaiy to e lection on the roadside or m the village 
Valhalla The dead aie nu bulled but deposited m great boxes 
collected in an assigned place binciy is placed with trie body as 
well as v ssels lu filing watu and lood Seveial corpses may bo 
heaped in out lexeptaeh which is lauly ornamented w itk flags 
its lid is 1 < pt from warping bj 1 heavy stones The wooden statues 
oi effigies are at times sacrificed to when there is sickness and at 
e ne of the many annual lestivnls food is set before them Among 
the 1 i ( sandal time art nope ot these images Blood feuds within 
a tube d> not exist The slayer of Ins fcllofc even by accident 
has to pay u licav y e mipensation oi else become an outcast Several 
hamlets and at feast one village aro peopled by families who had 
thus been driven foith from the community The stigma attaches 
itself to children and their marriage connexions Its outward 
symbol is an inability to look m the face any of the dead person s 
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* fa m il y This avoidance is ceremonial In private and after dark 
all may be good friends after a decorous interval The oomponsa 
tion is seldom paid although paymont tarries with it much enhance 
ment of family dignity All the laws to punish theft assault 
adutyery and other urjuir are based on a system of compensation 
whenever possible and of enlisting the whole of the community m 
all acts of punishment haiirs have true conceptions of justice 
There is no death penalty a fighting male is too valuable a p n 
isarty of the whole tribe to bo so wasted War begins honourably 
with proper notice as a rule but the murder of an unsus 
pectmg traveller may be th< first intimation Bullets or arrow 
heads sent to a tribe or village is the correct announcement of 
hostilities The slaying of a tribosman need not in all cases cause 
a war Sometimes it may be avoided by the sinning tribe handing 
over a male to be killed by the injured relations Ambush early 
morning attacks by large numbers and stealthy killing pai tics of 
two or three aie the favourite tactics Peace is made by tho sa( ri 
fice of cows handed ovor by the weaker tube to be offered up to a 
special god of the stronga When both sides have shown equal 
force and address the same number of animals are exchanged 
Held work falls exclusively to the women It is poor The 
ploughs are light and very shallow A woman who only looks as 
it she were yoked with the ox keeps the beast in the furrovs while 
n sec ond holds tho handle All the operations of agriculture are 
done primitively Crazing and dairy farming aie the real trade 
of the Kafirs tho surplus produce being exchanged on tho hontier 
or hoM for Kabul rupees Herders watch their charges fully armed 
agonist marauders 

See Robeupson Kafirs of the Hindu hush London 189b 

(t s b) 

Kaffalnik, a town of south-east Russia piovince of 
■Dog Cossacks, 27 miles south west of Rostov It has 
important fairs and trade m horses cattle add fish 
RaqalmUkty hut is the name given to the north-east 
littoral of the Sea of Azov lenowncd foi its fisheries 
Popijlation, 14,000 

Kahlur v or Bil aspur a native state of India, within 
the Punjab one of the hill states that came undu 
British protection after the first feikli war in 1846 It 
occupies part of the basm of the Sutlij amid the lower 
slopes of the Himalaya Aiea, 411 square miles The 
population m 1881 w is 86,546 m 1891, 91,760 averago 
density, 20 3 jiersons per square mile , estimated gross 
avenue, Rs 1 57,000 , tribtite Rs 8000 mil it iry force 

1021 The chief whose title is raja, is*a Chandch 
llijput The present raja (1902) is distinguished for his 
successful admimstiation The town of Bn asi mt is 
situated in 31 19 N lit Und 76 50 F long , on tho left 
bank of tho Sutlej which is here crossed by a bridge 
1465 feet above the sex • 

Kalra, or Khkpa, a town and district of British 
India, in the Gujarat division of Bombay The town is 
20 miles north west of Ahmedabad, and 5 miles fi om a rail 
way station PopulaticRi (1881) 12610, (1891), 10,101 
There are two printing presses, e ieh issuing ^ veinaeulir 
newspaper a brass foundry and # a creamery with 36 
st parators The district has an area of 1 609 square miles 
Tho population in 1881 was 804,800, m 1891, 871,589 
shoeing an increase ofr 8 per cont , average density 512 
persons per square mile being considerably the highest m 
the province In 1901 the population was 715,725 show 
ing a decrease of 18 per cent Jduc to the results of famine 
The land revenue was Rs 21,39 700, the incidence of assess- 
ment being Rs 3 13 5 per acre, cultivated area (1897-98), 
639,572 acres, of which 38,0^1 w«ro irrigated from wells 
<fcc , including 1126 acres from Government canals number 
of police, 707 , children at school (1897-98), 29 497, being 
3 5 per cent of the total population legistered death 
rate (1897) 28 48 jier thousand The principal crops are 
cotton millets, wee and pjilse the manufactures are of 
cotton cloth, calico-printing, dyeing, soap, and glass The 
chief centre of trade is Nanad, on the # ipilway with a 
cotton mill The Bombay and Baroda Railway runs through 
the district for 72 miles A special article of export is ghi, 
or clarified butter The famine of 1899-1900 was felt 
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more severely here than m any other part of the province, 
the loss of cattle being social!} heaiy 

Kaiserslautern, a town of Bavaria Germany 
in the Palatinate, 41 miles by rail west of Mannheim 
It has a couple of technical schools school of archi 
tecture and agricultural school It has developed 
considerable industrial activity m cotton spinning and 
weaving factories for sewing machines biewing brick 
works, railway works sawmills iron works ind foundries 
and the manufacture of calico and wooden waies Popu 
lation (1885), 31 1 19 (1900) 48 306 

KalaCh, a ( ossack village of south ast Russia 
province of the Don, chief river poit on the Don 31 miles 
north eaRt of Nijno Ohuskayi at tho place where the Don 
approaches nearest the Volga Its permanent population 
which numbers but a few thousands much increases m 
summei It is the terminus of tin 50 miles railway which 
connects the Don with Tsaritsyn on the Volga and all the 
goods which aie brought fiom the C aspian Sea up the \ olga 
and are destined for middle Russia or for export through 
the Sea of Azov are unloaded at Tsaritsyn and se nt ovc r 
to Kalach on the Don to be shipped either up or down 
the Don or to be sent to middle Russia by rail I irgt 
quantities of fish, from the lower Volga, Ural and 
Caspian fisheries are sent on this route Naphtha which 
comes from Baku, is pumped at Tsai itsyn from the ships 
to cistern waggons and brought partly to Kalach I in illy 
corn ind timber, which are shipped down the Volga an 
ilso sent from Tsaritsyn to Kalach to be shippt d thence 
south westwards Ncaily 460,000 tons reach Kalach to 
be distributed every year giving employment to from 1 50 
to 300 vessels, corn alone represents an item of 370 000 
tons 

Kalahandi, or Karono a feudatoiy state of 
India, in the Chlnttisgarh division of the Central 
Provinces Area 3745 squaie miles, population (1881), 
224,548, (1891), 326,295 , aveiagc density, 87 persons 
per squaie mile In 1901 tho population was 3 36,961, 
showing an mere iso of 3 pci cent, compared with an 
apparent mere ise of 45 pei cent m the pie\ious decade 
The estimated revenue is Rs 1 55 000, tribute Ls 12 000 
The chief, who is a Rijput is the only one m the l entral 
Provinces entitled to a saluto of 9 guns winch he i< reived 
at the Delhi durbar in 1877 The present (1901) chief 
is a minor, and the state is under British admimstiation 
The inhibit ints mostly belong to the aboriginal race of 
lvandhs A murderous outbieak against Hindu settlers 
called for armed intervention m 1 882 

Kulmna/ta, a town ill tho Morea Greece, 1 7 miles 
west by south of Sparta, m tho province, of Messema 
about a irnlo from the sea The harbour though recently 
improved, offers little shelter to shipping Vessels load 
and discharge by means of lighters the outer harbour 
having a depth it entrance of 24 fee t and inside of 1 4 
feet The inner harbour has a depth of 15 feet and is 
sheltered by a breakwater 1640 feet m length The silk 
industry, formerly important still employs about 300 
women and girls m four spinning establishments Olive 
oil and silk are the chief exports Population (1889) 
10,696, (1896), 14 298 

Kalamazoo, capital of Kalamazoo county AIiclu 
gan USA on the Kalamazoo rivci at an iltitude of 
760 feet It has a fairly level site and a regulai plan is 
divided into five wards and has a good witer supply by the 
Holly pumping system The river furnishes watei power 
for manufactures, which in 1890 had a capital of $4,000 000, 
employed over 5000 hands and had a product valued at 
$6,000 000 It is at the intersection of four railways the 
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C hicago, Kalamazoo and Saginaw, the Grand Rapids and 
Indiana, the Lake Shore and Michigan Southern and the 
Mulligan Central Kalamazoo is the seat of Kalamazoo 
C ollege, a Baptist institution, founded in 1855 which had 
m 1899 fourteen instructors and 241 students, 94 of whom 
were women One of the state insane asylums is located 
liere Population (1890), 17,853, (1900), 24,404, of 
whom 4710 were foreign born and 471 negroes 

KalAt (khalat), capital of Baluchistan situated m 
29 2 N and 66 37 1 , about 6780 feet above sea-level 
Tho word Kal&t is derived from kala — a fortress — and 
Kaldtis the most putuiesquo and most impressive fortress 
to be found in the Baluch highlands It crowns a low 
hill round the base of which clusters the closely built 
mass of flat roofed mud houses which form the insignificant 
town KalAt as a capital and the residence of the chief 
of Biluchistan has long been eclipsed in importance by 
Quetta, about 90 miles to the north, the residence of the 
agent to the Governor General of India llicrt is a popu 
Jation of 7000 to 8000 people within the town walls of 
Kal&t The valleys munc diately surrounding the prettily 
situated fortress arc well cultivated and thickly inhabited 
m spite of their elevation and tho exti ernes of temperature 
to which they are exposed Recent surveys of Baluchistan 
have determined the position of Khozdar (27 48 N , 
66 38 I ) about 50 miles south of Kallit Khozdar was 
tho former capital of Baluchistan and is as directly con 
in cted with the southern branches of the Mulla pass as 
KaUt is with the northern the Mulla being the ancient 
trade route to Gandava (Kandabel) and Sind In spite of 
the rugged and barren nature of the mountain districts of 
tli< Ktil it highlands, the main routes through them (con 
c < ntrating cm Khozdar rather than on Kal&t) are com 
]ui itively easy 1 he old “ Pathan vat the trade high 
way between KalAt and Karachi by the Hab valley, passes 
through Kho/dar 1 rom Khozdar another route strikes a 
little west of south to Wad and then passes easily into I as 
Bda 1 Ins is the Kohan vit A third route runs to 
Nal and loads to the head of the Kolwah valley (meeting 
with no gloat physical obsti uction), and then strikes into 
the ojam highroad to 1\ rsia Some of the valleys about 
Kalit (Mastang, for instance) aie wide and fertile, full of 
thuving villages and stukingly picturesque , and in spite of 
the gnat preponderance of mountain wilderness (a wilder 
ness which is however, m many parts well adapted for 
the past hi age of sheep) oxistiug m the Sarawan lowlands 
almost equally with the Jala wan highlands it is not difh 
< ult to understand the importance which the province of 
kuhlt anciently called lui An (or Tubar/tn), maintained m 
the eyes of medueval Arab geographers (see Baluchistan) 
New light has been thrown on the history of Kal&t by 
the translation of an unpublished manuscript obtained at 
Fatta by Mr G P Tate, of tho Indian Survey Depait 
ment who has added theieto notes from the Tufhat ul 
Ktr&m, foi the use of which he was indebted to Khan 
Sahib Rasul Baksh, mukhtiardar of Tatta According to 
those authorities, the family of the khans of KalAt is of 
Arabic ongm and not, as is usually stated, of Brahuic 
oxti action lhej belong to the Ahmadzai branch of the 
Mirwan clan, winch originally emigrated fiom Oman to the 
Kolwah valley of MukrAn 

Seo Mr Tate s pamphlet published m Calcutta iu 1806 

(T II H* ) 

Kalffoorlle, a thrrwng town of West Australia, 
24 miles cast north east ot Coolgardie by rail Good 
w iter was struck m 1896 The goldfield here is a rich 
one, supporting about 15,000 mmeis Population, 6583 

KaliSZ, a government of Russian Poland having 
Prussia on tho W and N W , and the govei nments of 
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Warsaw and Piotrkdw on the E and S Its area occupies 
4392 square miles Its surface is a lowland, sloping to 
wards the west, and is watered by the Prosna and the Warta 
and their numerous small tributaries, as also the Bzqra 
It was formerly covered with countless small lakes and 
thick forests, now mostly destroyed Many small lakes 
and large marshes exist still Its population was 846,719 
m 1897 (427,978 women), of whom 113,609 lived in 
towns They are chiefly Poles The vast majority of the 
people are Roman Catholics, but the Jews and Protestants 
each number some 80,000 The land is divided among 
80,000 owners (including 142 village communities), the 
subdivision of land rapidly progressing, and its market 
value growing steadily In 1900 109,100 acres were 
under crops, and 230,000 under forests Agriculture is 
carried on to perfection on a number of estates, as also 
cattle breeding There were m 1897, 92,098 horses, 
261,046 horned cattle, and over 1 104,000 sheep, out of 
which about 600,000 were of finer breeds A variety 
of domestic trades, including the weaving of linen and 
wools is carried on m the villages There are various 
factories, the joint output of which is valued at *two 
millions sterling The government is divided into eight 
districts, the chief towns of which are Kalisz (21,680 
inhabitants), Koto (9400), Komn (8530), L§czi6a (8863), 
Stu { >ec (3758), Sieradz (7019), Turek (8141), and Velun 
(7442) 

Kaliaz chief town of tho above province situated in the low 
valloy of the Prosna, 148 miles west south west ot Warsaw near the 
1 lussitn frontier Population (1897) 21 680 of whom 48 per itnt 
weie Catholics 37 per cent Jews and 11 per cent 1 rotestauts 
Several factories (sugar woollen cloth woollens ribbons &c ) with 
an aggregate return of £300 000 are situated m the town and its 
suburbs 

Kalitvenskaya, a Cossack village of Russia, 
province of the Don, 7 miles east south east of Kamens 
kaya on a tributary of the Donets Good sandstone is 
extracted m considerable quantities Population 20,025 

Kalky a towq of Prussia/ in the Rhine provmct, 2> 
miles east of< C ologne It has various iron and chemical 
industries, brickworks and breweries 1 opulation (1885) 
11,418, (1900), 20,581 

Kalmyk, or Kalmuck Sieppf, a territory oi reserva 
tion belonging to the Kalmyks, having a quadrilateral shape 
and limited by the Volga on the N P ,and the Manych (West 
Caucasia) on the S W the Caspian Sea on the S P , and the 
pi ovmce of the Don Cossacks on^he N W Its area covers 
36 900 square miles, to whicha second i eservation ( 1 955,000 
acres) on the left bank of the lowe^ Volga, must be added 
According Jo Mushketoff, the Kalmyk Steppe must l>e 
divided into two part£, western and eastern The former 
occupied by the Ergheni Hills, is a deeply ra\med plain, 
100 and occasionally 630 feet above the sea It is built 
up of Tertiary deposits, of the bawnatian division of the 
Miocene penod, toyered with loess and black oaith aiwi its 
escarpments represent the ^ old shoreline of the Caspian 
No Caspian deposits are foqnd on or within the Ergheni 
Hills The flora of these hills is the usual black earth 
flora and they have a settled population llie eastern 
part is a low plain lying for the most part from 30 to 40 
feet below the level of the sea, gently sloping from Sarepta 
to the Volga i ost-Pliocene “^Vral Caspian deposits,” con 
taming the usual fossils ( Ilydrobw , Aentma , eight sjiecies 
of Cardium , tw o of Dreissena, three of Adacna and Lit ho 
qlyphus caspius), attain varying thicknesses from 105 leet 
to 7 or 10 feet and disappear in places* Lacustrine and 
flu\iatile deposits are found mixed with the above Large 
tracts of mowng sands arb spread about Enotaevsk, wheie 
high dunes or barkham have been formed A narrow 
tract of 1 ind along the northwest coast of the Caspian, 
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• described as nvochaqhi by the Russians, and known in 
geography as the “hillocks of Baer,” is covered with 
hillocks elongated from west to east, perpendicularly to 
tht coast line, the spaces between these mounds being 
filled with water or covered with thickets of rushes as 
well as with thickets of Salix, Ulmus campestns, almond 
trees, <fcc Quite an archipelago of little islands is 
formed close to the littoral by these mounds, which have 
on the north and northwest a succession of salt lakes 
partly desiccated Small streams originate in the Frghems, 
but are lost as soon as they reach the low land where 
water can only be obtained from wells, while the scanty 
vegetation becomes a mixture of the flora of south east 
Russia and of the deserts of Central Asia The steppe is 
divided into eight uluses, and has a total population of 
27,713 kibitkas, or felt tents, and 109,620 souls There 
are no less than 62 Buddhist monasteries and 965 lamas 
for that population Part of the Kalmyks are settled 
(chiefly in the hilly parts), the remainder being nomads 
They have over 50,000 horses, 180,000 cattle, and half a 
million sheep but suffer heavy losses from murrain Some 
attempts at agriculture and tree planting on a small scale 
arc* being made Cattle breeding fishing and some 
domestic trade s, chiefly carried on by women, are the mam 
sources of living The steppe is intersected in all directions 
by paths and communication is everywhere easy 

Frerf Mushketoff Ccol Researches t m the Kalmyk Stsppe m 
1884-8 Stitt 1894 (Russian) — Kostfnkoff s works (18G8-70) 
and a great number of earlici works enumerated m P Semenoff s 
( eogt Dictionai y and Russ fncyel Dirt (p A K ) 

K&lnoky, Gustav, Count (1832-1898), 
Austrian statesman, was born at 1 1 ttowitz, m Moravia, of 
an old Tiansylvanian family After spending some years 
in the aimy, m 1854 ho entered the diplomatic service, 
w is for the ten yeais 1860 to 1870 secretary of I egation 
at London, and then, after serving at Rome and Copen 
hag* n was in 1880 appointed ambassador at St Petersburg 
Phi ability ho showed in this important post, especially, 
iWib said, in the despatches lie sent home, attracted the 
attt ntion of the Emperor, and on the dc ath o£ Baron v 
llaynnrle in 1881 he was appointed Minister of Foieign 
^flairs for Austria Hungary and held this post for four 
t en yeais Essentially a diplomatist, he took little or no 
part in the vexed internal affairs of the empire, and he 
w is little he xrd of in public#except at the annual state 
mint on foreign affairs before the Dt legations His 
management of the affairs of his department was, how 
evu very successful he Confirmed and maintained the 
alliance with Germany which had been formed by his 
predict ssors, and co operated with Bismarck in the 
arrangements by which Italy joined «the alliance Kal 
noky s special influence was Been m tht improvement of 
Austria^ relations with Russia, which followed the meet- 
ing at Skierntvicc at wh^h ht^ was present, a policy which 
caust d*§omc adverse criticism in H ungary His friendliness 
for Russia did not however, prevent him from strengthen 
ing the position of Austria m the Balkan peninsula and 
establishing a closer pohtieal anti commercial understand 
mg with Servia and Rumania In 1885 he interfered 
after the battle of Slivmtza to arres^ the advance of the 
Bulgarians Though he kept alobf fiom the Clerical party, 
Kalnoky was a strong Catholic , and his sympathy for the 
difficulties of the Church causcfd sqjtne adverse comment in 
Italy, when, m 1891, he sta^d in a speech that the question 
of the position of the Pope was still quite unsettled He 
explained that by ttys he dfd not refer to the Roman 
question which was of course permanently settled, but to 
the possibility of the Pope leaving Rome * *It was the 
jealousy felt m Hungary against the Ultramontanes which 
led to his fall In 1895 a case of clerical aggression by 
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Agliardi, the Nuncio m Hungary, aroused a strong protest 
in the Hungarian parliament and Banffy the Hungarian 
minister, expressed himself in such a way as to trespass on 
the functions of the foreign minister Kalnoky thirefori 
offered his resignation, which, after someth lay, tin Emperor 
was obliged to accept He died on the 1 1th of ltbiuan 
1898 

Kalpi, or Calpek a town of British Tndia m the 
Jalaun district of the North West Provinces on the right 
bank of tho Jumna 45 miles south west of C awnport 
Population (1891), 12 711, municipal nit onu (1897 98) 
Iis 14,368 It is still a contre of local trade, with a station 
on the Indian Midland Railway from Jhansi to ( awnpoie 
which here crosses the Jumna Thue are manufactures of 
sugar and paper and a municipal school 

Kaluga, a province of middle Russia with an area of 
1 1,942 square miles Its surfat o is an undulating pi un, 800 
to 900 feet m its highest parts in the south west and deeply 
ravined especially m the north east It is built up mainly of 
Carboniferous deposits — upper, middle and lower (coal 
bearing), with patches of the soft Jurassic clays and lime 
stones which formerly covered them t retaceous dt posits 
(phosphorites) occur m the south west and Devonian lime 
stones and shales creep out m the south east It is covered 
with a thick layer of boulder clay in the north, with vast 
ridges and fields of boulders brought by the ice sheet from 

I inland and Olonets, largo areas are strewn with flint 
boulders in its middle parts, and patches of loess arc seen 
farther south Iron ores are the chief mineral wealth 
30 000 tons of cast iron being obtained and nearly 40,000 
persons being engaged m mining Beds of coal are know n 
in several places, and some of them are worl ed I ireclay 
china clay chalk, gundstone pure quart/ sand (for glass) 
phosphorite, and copper are also extracted I orests cover 1 9 
per cent of the surface but are distributed vtry unequally 
chiefly in the south Tho soil which is rather unlertilc 
is not very suitable for agriculture, and owing to a rather 
dense population considerable numbers of the inhabitants 
find occupation in industry, or as carriers and carpentus 
who work for one half of the year at the Black feea ports 

The population (1 025 705 in 1860) was 1 185 726 in 189/ 
lioaily all Groat Russians There are 116 women to 100 men 
94 853 living in towns Of the 7 668 000 acres ol available land 
4 072 700 acres wore owned by the peasant communities 2 99 i 100 
acroa by private owneis and 249 600 by the Crown The chief 
crops are lyo oats barley sanazm and potatoes Hemp is grown 
for local use and export There wore in 1892 417 factories cm 
ploying 14 520 yersons and showing an annual output valued at 
about 16 500 000 roubles Tho chief items of industry aio dis 
tillenes iron w oiks woollen cloth cottons paper matches leather 
china steam flour mills, and oil works Large quantities of nil 
sorts of wooden goods are fabricated in tho villages of the south 
A considerable trade is carried on in hemp hempseed and hemp 
seed oil corn and hides and iron machinery leather glass choim 
cals and linen are exported The sdiools are very insufhc cut 
(853) and there were m them 38 825 boys and only 9690 girls 
Owing to the great number of Nonconformists many children an 
taught in pnvate peasant schools The provinco is cinidod into 

II districts Kaluga Borovsk (8407 inhabitants) Kozelsk ( r 908) 
Likhvin (1776) Maloyaroslavets (2600) Mcdyft (4392) Mcshchovsk 
(3667) Mosalsk (2662) Pereuiyshl (3956) Taiusa (1989) and 
7hi7dra (5996) Several villages such as Ludmovo 1 olotnyan j i 
/ avod and several others are more populous than the ahe ve t >w n 
Kaiuga the capital is situated on the Oka 149 mil s south west 
of Moscow and is connected by rail with Y>a/ma (103 mile ) and 
Tula (81 miles) Population (1862) 37 918 (1897) 4 > / ">8 

KatUSZ, a district town and trading centre in south 
eastern Galicia Austria on the Lomnicza a tributary of 
the Dniester It has largo salt works and a considerable 
timber, corn, and cattle trade Population (1890) 7526, 
(1900), 7821 

Kamchatka, a large peninsula of noith cast Asia, 
in the northern Pacific, stretching fie>m the Lanel oi the 
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Chukchis in a southern direction for 850 miles, with a 
width of from 70 to 2)0 miles (51 to 60 N and 156 to 
164 20 E ), between the feca of Okhotsk and Bering Sea, 
foi ming part of the Russian Maritime Province (Pnmor 
skaya Oblast) with an area of 104,260 square miles 

The omgraphy is not yet fully known but the ridge which is 
drawn on nmuy maps from the Laud of the Chukchis to the southern 
extremity oi the peninsula docs not exist from #9 40 N to 
02 N the isthmus which oniu ts the peninsula, with the main 
land is a flat tundra gently sloping both ways (Ditmar Bogdan o 
vuh Kennan) As t< the ridge whioli Ditnur calif d central it 
seems to bt iiitniiq t l under 67 N by a detp indentation com* 
spe tiding 1 1 the vail y »f the fighil when the hydiogiaphi al net as 
well as the south w< at to north east »tr< telling of th ( Uy slate and 
Motamoi phif »( lusts on Ditmai s map s< tins rather to mdicat the 
existf n e ol two < hums running south w ist to north fast parallel to 
tin voh arm fhiiu (I southeast Kamchatka ( Uikih werr not 
kinwn till tin year 1899 wlun tiny Wfi I is owied 1 y an ixpedi 
turn on the Bytlaya and Ushkinskaya in mntuns Tin y aie small 
hut formally hat a mmli gi at i ixfinsun Thick lertiary 
d< posiln ntohahly Mine no >vu the middle rortions of th west 
coast rlie southern pui ts of tin f ntral rnlg< ar< composed of 
gramtfs syenites poijhyues and lystallm slatts while m the 
noith of Iclunskaya v 1 mu which is tin higln st summit of the 
peninsula (lb 9 *0 ffet) th# mountains c nsist hicfly )f Tertiary 
sandstotns and old volt nut itxks ( jal beating clays containing 
fr<sh water nn Busts and tin ot\ ludonous plants as also conglo 
meratfs alternate with tin sand tmes in these 1 erti iry deposits 
Amber is also found in tin in Very ixtensive lasers of melaphyro 
and andositf as ilso ft ingloimiatf s and volcantr tulTs cover the 
nilddli poitims if the \ ( inusul i I he south t astern joition is 
oc< upied by a 1 ingf < I volcanoes both active and extinct, nin mug 
southwest to noi th east along tin indented toast from Capo 
I opatka to ( ;i| e kr>n>tsluy( 4 2o N ) an! separated from trie 
rest of the | nmsuli liy tin valleys of the Bystraya (west coast) 
uni t ho lvamt hatka uvei Another chain of volcanoos runs from 
lclmiskni (wlmh hurst into aetivit) several tuins in the 18tli 
and 1 )th intunes) to Sinvolueh seemingly parilkl to the above 
hut trth n i th fit I lie two hams contain twelve active and 
twenty six cxtin t volcanoes from 7000 to more than 1 000 feet 
high Iln highest v >1( ano are grouped uncle i the 66th degree 
of latitude and the highest of them Ivlin lie vskaya (16 03 or 

16 r )00 left) is in a state of almost ton tinu »iw activity a flow of 
its lava bavin,, nut hid to Kamchatka liver in 18 >3 Ihe active 
Shivoltuh ( 1898 ft t) is the last volcano ol this row Several lakes 
an l probably A vat ha Bivaie old ciatois Copper nioruin and 
non oks as also pure i oppt r ochn and sulphur are found in the 
peninsula Th » main i tver is th Kamc hatka (about 326 mil# s long) 
which Hows lust north eastwards in a f ltilc longitudinal vallcj 
and then bending siulcl nly to th east piei< os the above men! l me l 
volcanic rulge lln other rivcis aro tin liglnl (13 r > miles) and 
the Bolstiaya (120 mil s) both ti >wmg into the Si a of Okhotsk 
the A vat ha flowing iut< the 1 acih and the /hupanova Ibo 
floating i win h accumulates in the n >rthorn parts of the Sea of 
Okhotsk an 1 the c old curient whn h flows along the east coast of 
the } t ninsula it nd< r its summers dd but the winter is relatively 
warm ami tempi ratuios below —10 halir are only found in the 
luglilan la of th intent i and on th i Okhotsk littoral 1 he average 
tonqieratuKsat 1 otropavlivsk (01 N )ait ycai36 Falir January 

17 luly T8 while m the valley ol the Kamchatka the average 

temper a tin f tin wintei is 16 and of the sunnnei as high ns 8 
and 64 1 lie lams an 1 snow ate copious and dense fogs clothe 

the coast m simmi i (onscqucntly tin mountains aro well covertd 
with w Kid and the m adows with grasses except m the tundras of 
the north 1 Ik i lasts am rich in ])el}hinipterm l uens Otama 
btellcri and wilnis lho sea otter ( finhydri s marina) lias been 
destroyed I lu \ ulati >n which numbcicd 7331 in 1863 and 5846 
m 1 8< 0 wa 7199 m 1S88 I he southern part of the peninsula is 
otcupie 1 by Ivamclmlales who have many tcaturesof the Mongolian 
race hut an nine imilai t the aborigines of north east Asia 
and north west Vinenca I)r Pyhowski found them rather good 
looking an l with less Hat faces and less prominent chock bones 
than StluMian aborigine w Stollei and KiaRhunnmkofT who visited 
Kamchatki in tin 18th century found the Kamehadales still 
in the mode of lif< of tin Stone Age 1 he y lmve nine e taken to 
the Russian mode of hung 1 islntig (iiiantities of salmon enter 
the livers) and hunting aie their chief occupation The effoits 
of the Oovemmcnt to intiodme cattle l reeding have failed 
there being in 1889 only t> r > horses 1882 cattle and 43 800 rein 
dm He>oud the 5#tli degree th peninsula is peopled with 
Koryaks settle i And nomads, and I ainuts or lungnses who enmo 
frmi tin west coast of the Sea ol Okhotsk Ihe chief Russian 
settlements art I etro|ia\ lovsk on the cast coast on A vac ha 
I ry (53 N and lo8 44 R ) excellent load teid 5 erkhne Kara 
chatsk and Nipic Kami hatsk m the valley of the Kamchatki 


river Bolaheryctsk on the Bolstraya and Tighil All goods, 
except rye flour and tobacco are imported from San Francisco 
The trade is nearly all by barter 

LnKJiAHJKE,— See besides the works mentioned m the earlier 
volumes C von Ditmar s Reisen und Aufonthalt in Kamchatka 
in den Jahren 1851-1866 in Beitraqe zur JCenntmSa des 
linsmehen Racks Ste Folge Bd vn— K Dienfr in P Hermanns 
Muteilungen 1891 Bd xxxvn Obhvcufff in Izvestm of the 
East Siberian Geographical Societx vol xxm pp 4 6 1892 — 
Tuin em an Cruise of the Manhesa (i A K ) 

Kamenets PodOl8k|atownof south west Russia, 
chief town of the government of Podolia, 876 milts south 
west of Moscow, near the Austrian frontier 3 mdes from the 
railway terminus of the south western railways An interest 
i ng archaeological museum for church antiquitu s was founded 
in 1890 Population (1863), 20 699 (1897), 34 383 

Kamenskaya, a district town of Russia province 
of the Don cm the northern Donets 66 milts by rail 
noith of Novocherkassk It is one of the nr best placts m 
the province, owing to the neighbouring coal mines, and has 
.also tanneries and oil works, as well as trade m cattle and 
gram Population (1897), 23,576 

Kamerun See Cameroon 

Kamptlj oi Ramtht, a town of British India irfthe 
Nagpur distuct of the ( cntial Provinces just below the 
confluence of the Kanban with the nveis Pencil and Kolar , 
1019 feet above the sea 8 milts north-east of Nagpur 
by rail lopulation (1881) 50 987, (1891) 43 159 
Kampti is well laid out with wide roads gaidens, and 
tanks It is the headquarters of a military district, though 
the garrison is now much reduced, consisting of a battery 
of artillery a European and a Madras mtivc infantry 
regiment It is an important centie of trade especially 
since the opening of the Bengal-Nagpur Ivadway, which 
here crosses the Kauhan rivtr by a fine iron girder bridge 
There are two steam factories for ginning and pressing 
cotton The Roman Catholic convent school had 11 boys 
and 125 girls in 1896 97 

Kamrup, a distuct of Pritish India m the Brahma 
putra vallty division of Assam The he wlquarters are at 
Gauhati, the former capital Area 3660 squire miles 
m 1981 the population was 644 9G0, m 1891, 634 219 
showing a small deeiease iverage density 173 perso is 
per square mile being the highest m the Bialunaputra 
valley Classified accoidmg to religion Hindus numbered 
14 5 $77 Mahommedans $5,350 , hill tribes 131,759 , 
Chi istians 948 of whom 42 were 1 uropeans , others 1 
815 In 1901 the population was 589 $03 showing a 
fuither decrease ot 7 pel cent yyhich may be ascribed to 
the prevalence of a malignant type of lever Iht land 
revenue was Rs 13 88 194, the incidence e>f assessment 
being Rs 2 8 2 pel acre, number of police $04 nundier of 
boys at school (1896-97) 12,185, being 25 3 pei cent of 
the male populati >n of school going age lcgisteied death 
rate (1897) 46 19 pti thousand 1 In 1897 the nupdici of 
tea gardens wa 31 with 5873 acres under tea employing 
$959 persons of whom i211 were children and producing 
an out turn ol 753,228 fbf or at the rate of 1 32 th per aert 
A section of the Assam-Bengal railway, which will ulti 
inatoly be continued across the hills starts from ( auhati 
In 1896 about 75 miles rf this section wore open but had 
to be closed owing to the damage caused by the earthquake 
of 12th June 1897, which* was estimated at Rs 6 55 000 
In 1899 it was reopened to a farther length of 93 miles 
m all \ metalled road ruffs due south from Gauhati 
to Shillong (63 miles) which was also seriously damaged 
by the earthquake A ferry ncrosd tho Brahmaputra at 
Gauhati is worked by a Government steamer 

Kamyshin, a district town of Russia, government 
and 120 miles south south west of Saratoif on the right 
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• bank of the Volga. Being the terminus of the railway to 
Tamboff, Moscow, and the Baltic ports, it is an important 
port for the export of corn and salt from the Volga, and 
imports timber and wooden goods Population (1861), 
8644, (1897) 15,934 

Kanara, or Can ABA, the name of two districts of 
British India — North Kanara attached to Bombay, South 
Kanara to Madras Nobth Kanaba district forms part 
of the Konkan division of Bombay The admimstra 
tive headquarters are at Karwar, which is also the chief 
seaport Area, 3910 square miles, population (1881) 
421 840 (1891), 446,351 showing an increase of nearly 

6 pa cent , average density, 114 persons per square mile, 

bung the lowest m the Presidency In 1901 the popula 
tion was 454 238, showmg a further increase of 2 per 
cent The land revenue and rates wt re Rs 1 1 08 400 
the incidence of assessment bung nearly Rs 3 pi r aero 
number of police 702 , children at school, 11 358 being 
2 6 per cent of the population, death rate (1897) 36 
per thousand The Bombay survey tenure has not been 
fully # extended to Noith Kanara, so that agricultural 
statistics are not available I orests rover no less than 

3^94 square miles The trade of the lntu lor, which used 
to pass down to the seaports has now been largely diverted 
by the opening of the Southern Mahratta Railway Sou ill 
Kanara district has its headquarters at Mangalore Area, 
39 (?2 square miles, population (1881), 959,514 ^1891) 

1 056 081 showing au increase of 10 per cent average 
density 271 persons per square mile In 1901 the 
population was 1,134 624, showing a furthei increase of 

7 per cent The land revenue and rates (1897-98) wen 
Rs 15,27,035, the rate of assessment being nearly Rs 1 
per acie number of police, 609 children at school 
(1896-97), 27 010 being 1 in 39 of the total population , 
death late (1897), 28 pei thousand The one staple erop 
is rice The Madras ra t/atwa? i system has not been 
extended to South Kanara where land is treated as 
private property subject to a traditional assessment 
Tiles aie manufactured in several plates out of a fine 
pottei s clay In 1897-98 the total sea borrib trade was 
valued at Rs 1,77,04 146, of which nearly one third was 
* vi til foreign countries # 

Kandahar — Since the withdrawal of the British 
army of occupation from stmthern Afghanistan, at the 
close of the Afghan wir of 1878-80, no important mforma 
tion (other than that which is supplied by a native agent 
to the Indian political department) has beeu gathered 
about KancUliar Tile close of the Russo Afghan 
Boundary Commission in 1887 afforded an opportunity 
for surveying the country bordering *the Holirilmd which 
lies beyond Kandahar, on the road to 1 anh and Herat 
This djstuct, known as /amindawar is very highly culti 
vated and thickly populated, and ft is here that the 
mosff^tuibulent and most fanatical of Afghan tribesfolk 
(Achakzais and Nurzais of the JDurani Mans) are mostly 
gathered To the south those routes which connect the 
city with the coast of southefti Baluchistan and Kaiachi 
have been carefully surveyed but of the city itself 
nothing more is known than has already been included 
m the description given of if m the earlier volumes of 
this work Trade statistics of late years show a gradual 
increase of exports to India from Kandahar and the 
countries adjacent thereto but a curious falling off in 
imports The exports in 1899-1900 amounted to about 
Rs 43 24 772 invoke, but the imports Ils 28,18 412 con 
trusted unfavourably with those of 1894-95 The short 
sighted policy of the Amir Ahdui»Rahman 5 ft discouraging 
imports doubtless affected the balance nor did his affectation 
of ignoring the railway between New Charnan and Kila 
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Abdulla (on the Pashm side of the Kojak) conduce to 
the improvement of tiade (the) 

Kandy, a town near the centre of Ceylon 7 ) miles 
from Colombo by rail It has been gicatly impioved 
Governor Sir William Gregorv did much to restore 
the ancient Kandy dicorations, while tlu Ah torn 
Jubilee Commemoration Building including ‘luguson 
Memorial Hall, and two fine hotels, add to the improu 
ments The Royal Botanic Gardens ai situatid it 
Perademya, 3 miles distant It is a uniquely beautiful 
highland tropical town full of interesting historic il and 
Buddhistical associations A water supply and electric 
lighting are amongst recent introductions Roman 
Catholic missions are extensive and vei> a<tm m tho 
work of education, f oi wlneli i laigc block of 1 inklings 
has been erected The ( Lurch of England Wesleyan and 
Baptist missions au also at work The popuhtion of 
tho town m 1900 was 26 117 of the district, *75,665 
Average annual rainfall is 814 mehes average tempt l ttuie 
is 75 3 There is a blanch lailway from Kandy north to 
Matale, 17 miles 

Ka.no, a borough of Alt Kean count\ Ptnnsyhann 
USA it the intersection of several railways It lies in 
a region of natural gas oil and lumber and contains mil 
way repair shops Population (1890) 2944 (1900) 

5296 ot whom 971 were foreign born 

Kangr^var, a small district of Persia situated 
between Hamad&n and Kerin *Vn shah and being held in 
fief by the family of a deceased court official forming a 
sepai ate government The distriet is very fertile and con 
tains 30 vill iges Its revenue s amount to about £500 pc r 
annum and its chief place is the large village of Kang'ivar 
which has a population of about 2500 and is 47 miles 
from Hamaddn on the high road to Kerm inshah 

Kangra, a town and district of British Indi i m the 
Jullundur division of the Punjab The town sometimes 
called Nagarkot is situated m 32 5 N and 76 18 

K, 2409 feet above the sea lopulation (1881) 5387 
(1891) 5234 municipal income (1897-98) Hs 5670 
In 1855 the headquaiters of the district were ic moved to 
the sanitaiium ot Dliarmsah where a /cnana hospital 
was opened m 1897 The district of Kangri ext ends fiom 
the Jullundur JDoib far into the southern ranges of the 
Himalaya Besides some Rijput states annexed after 
the Sikh wars it includes L ill ul Spiti and Kulu which 
jire cssuitnlly libctan Area 9574 squaic miles of 
which Kangra proper has only 2725 Population (1881) 
730 845 (1891) 76^030, avciagi density 80 persons 

per square mile, ranging from 22 \ in Kangra propet to 
only one person per square mile in Spiti In 1901 
the population was 768 382 showing an increase of 
less thin 1 per cent The land revenue ind rites were 
Rs 9 17 049 the incielcnce of assessment being R 1 1 11 
per acre , cultivited area (1896-97) 602 867 acres 

of which 171 037 were litigated from pnvitc < inals , 
number of police 427 number of schools (1896-97) 88, 
with 3619 pupils the proportion of boys at school to the 
male population of school going a^e being 5 9 pel ernt 
legisteied death i ate (1897) 28 6 per thousand lei 

cultivation was introduced into Kangia about 1850 and 
has been adopted by the natives lhtre aie also several 
English plantc is The total area under tea is ibout 
10,000 acres, with a yeaily out turn of ibout 2 300 000 lb 
There are a printing press and a brewery at Dharmsala 
There is no railway m the district nor are there any 
metalled roads 

Kankakee, capital of Kankakee county Illinois 
USA, on the Kankakee river, at an altitude of 627 
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fee t It is at the intersection of the Cleveland Cincinnati, to the amount of $17 000 and for other local boards to the amount 
( hicago and Ht Louis, the Illinois Central, and the Indiana, of 1 600 for tho named 


Illinois, and Iowa Railways It has a level site on the 
praino and a regular plan It contains a state insane 
asylum Population (1890), 9025, (1900) Id, 595, of 
whom 3M6 were foreign born and 175 negroes 

Kano Ste Hauha 

Kansas, the central < ommonwealth of the American 
Union, bounded on the N by Nebraska, on the E by 
Missouri, on tho 8 by Oklahoma and Indian territory 
on the W by ( oloiado It is commonly known as the 
Sunflower State The eastern thud ot the state is heavily 
timbered along, the streams and the foust area increased 
rather thm diminished during the last quarter of the 19th 
century in consequence of tho settling of the country, 
which put a stop to prairie lues Ihe lamfall is ample, 
and general crop failures are unknown Tht western 
third of tho state is m the semi arid region, with lnsufh 
uent rain and without forests Jhc prevalent natuial 
vegetation is buffalo grass cactus and yucca Alfalfa, 
Katfrt corn, and othc r drought resisting plants aie giown, 
and cattle raising and fattening have liecome the most 
profitable industries Ihe central third ot the state is 
intermediate in dnractor between tho eastern and western 
sections The annual rainfall of the eastern section is 
35 inches , of tho ct ntral section 25 inches of the western 
section 15 inches 

Population — Auoiding to tlx census of 1880 the population 
was 995 906 m 1890 it wan 1 427 098 and in 1900 it waol 470 495 
Iheto was a steady increase tiom 1880 until 1888 when it 
reached 1 518 > r 2 Tho opening of Oklahoma lor settlonx nt in 
1889 withdrew at least r >0 000 people and this combined with 
unsettled political conditions pioducoel a reduction to 1 334 734 
in 1895 lluring each year hi ne’e 189o there was a gradual gain 
until ill 1899 tho population readied 1 425 119 ami in 1900 was 
1 470 495 The net incioaso from 1880 to 1890 was 4 1 1 iiir cent 
and from 1890 to 1900 3 percent The porulation of the eleven 
largest towns in 1900 w f as as follows Kansas City 61418 
Topeka 31 608 Wichita 24 671 I eavenworth 20 / <5 Atchison 
16 722 Iawrenee 10 862 lort Seott 10 122 Gilena 10 165 
Pittsburg 10 112 Ilutehmsoii 01/9 } mpona 8221 Ot the 

population of Ivans is in 1900 70S / 16 (52 1 j or eent ) wore males 
and 701 779 wore females 1 itJ 810 were native horn and 126 685 
(8 6 per cent) won forugn born The total white poj illation 
was 1 416 319 tho total i domed population was 54 176 of whom 
52 001 were negioes 4 Tapanis 39 Chinese and 2130 Indians 

hdwatun — Ihe total amount cxpi nded for common schorl 
purpos s in Kansas in 1899 exceeded $1 000 000 the mimhei ot 
children ot school ago was 196 000 the number ot pipils emolled 
was 3/0 210 tho aveia n i daily attendance was 2 r 7 000 the 
number ot teachers required was 12 513 the average length of 
the school year was twenty tivo we ks the average Halaiy of 
male teachers was $39 pei month ot tomalc teae hers $32 tho 
total value of common school pi opart} was $10 000 000 In 1900 
Kansas stood n u th head e f thee list of Amuicen states in tho 
small pt i t utage ot llliteruy Out of 413/ 80 adult males 
14 214 or 14 lei cent were illiterate (unablo to write) the 
percentage of lllitcia y among tho neitive white aelult males of 
native parents wa < nly 1 7 Not a single soleliti m tho famous 
20th Kansas leginunt in tlx Spun li war was unablo to write 
Ilia own name llu state maintains as a part ot her tree school 
system a well tqiupj od state uinvoisity at lawruict an Agn 
cultural College at Manhattan and a Normal School at Emporia 
Ihe university m 1900 hid a taeuliy ot /8 members an attend 
ante ot 1150 students 10 l inklings and an annual maintenance 
fund of $130 000 Tim stito Agile ultural College and tho state 
Normal School had also \ ro^iossed satisfactory In addition to 
the state schools flouiislnn„ colleges are supported by tho various 
re ligtous denominations 

Chanties — The fdlowing table shows the state charitable 
and correctional institution with the number of inmates AIa< 
1900 and tho appropriations 1< i uppoit tor 1899 and 1900 In 
addition to this 77 counti with hums tor poor cared tor 1595 
indigent persons m 1899 at a net cost of $10 440 out door ielu t 
given in 100 counties amounted to $H4 T r 5 Tlu state voted 
support tor 14 charitable in titutions chi fly hospitals amount 
lug to $19 600 for 1899 and 1900 ind reimbursed counties tor the 
support of insane in previous yen's to tlu amount ot $221 950 
besi les providing tor the expenses ot the state Board t Chanties 


A| propriatlon 


Name 

1 

Locality 'lumates 

__ _J 

Current 
Kx} enses 

‘ J 

ImprovemcfiitsJ 

Penitentiary 

Industrial Reformatory 

It ilustrial School (girls) 
Reforn School (boys) 
Insane A ylum 

Insane Asvlui i 

Hllnd Asylum 

Imbecile School 

Deaf an i Dumb 8ch 1 

Sol h r Orj huiis Homo 

Lansing 1 9861 | 

Hutchinson 2 0 I 

Bel >it 110 ! 

iopt^a 180 

T >peka 8 A) 

Osawatomie 1080 

Kansas City 86 

Winfleli 204 

(Mail » l 60 

A tel is i 1*14 

$308 702 
11 030 
; 48 820 

1 120 304 

1 287 0 0 
803 198 
49 678 
88 940 
92 180 
>060 

$164 000 

77 00 

26 000 

28 000 

83 300 

60 000 
i None 

40 000 

4 000 

N 10 

Agriculture — The following table exhibits the quantities and 

values ot farm crops and live stock products for 1899 — 


1899 Quantltii 

DB 

1899 Values 

Winter wlitat 

42 81 r 1/1 lushels 

$22 016 970 

Spring wheat 

8/1 542 


389 441 

Corn 

225 183 432 


53 530 57b 

Oats 

20 046 7/3 


4 951 636 

Rye 

1 /5i 406 


690 408 

Barley 

3 352 845 


781 202 

Buckwheat 

8 268 


5 374 

Irish potatoes 

7 664 405 


2 612 ‘40 

Sweet potatoes 

334 080 


150 26fl| 

Castor beans 

37 862 


34 0/6 

Cotton 

27 650 lb 


1 383 

Flax 

1 412 941 bushels 

1 2/1 f47 

Hemp 

34 000 n> 


1 700 

Tobac £o 

12 2 >0 


1 2? 

Broom corn 

14 000 705 


455 02 

Millet- 5 

796 320 tons 

2 3f4 348 

Sorghum 

1 539 193 gallons 

492 541 

Sorghum forage 

Milo maize 

25 lf9 tons 

2 4ot 304 

66 <39 < 

Kaftie corn 

2 095 429 


5 073 598 

Jerusalem corn 

10 497 


25 I7 r > 

Fe rago 3 

2 656 482 


9 278 81/ 

Animals 4 

Poultry and eggs 1 " 
Wool clip 

712 181 n> 


50 533 797 

4 241 869- 
106 82/ 

C hcese 

1 163 680 


104 731 

Butti r 

42 757 767 


5 890 2/ < 

Milk sold 

Carden products 3 
Hoi tu ulluip-1 

W ood tt 

Wine 

1^ 778 gallons 

648 054 
700 74 r , 
523 445 
KF 
116 8 <4 

Honey and Beeswax 

700 450 tt» 


111 30/ 4 

Giaud total 


-J 

$169 74/ 0 3/ 


Mineral 1 roduds —Since 1880 extensive mineral deposits have 
been discovered A bed ot rock salt underlies noarly the whole 
ot central and westorn Kansas at depths ot from 300 to 1200 tcet 
varying in thickness from 250 feet in Ellsworth county to up 
wards of 400 feet m Harper Kingmay and Reno countios The 
salt mined in 1899 was valued without cooneiagt at $760 200 
and the total produetion since 1880 was valued at $5 638 86f 
Natural gas oil zinc and lead have been discoveietl in south 
eastern Kansas In 1899 63 369 tons of nnc ore w nth $2 <21 7 / r 
yield d 31 684 tons ot metallic zinc valued at $1 643 /29 
and 13 190 tons of lqad ore worth $337 038 yielded metallic 
load ot tho value of $429 <44 The qoal produced was valued 
at $ r 121 M8 and the total output 1880 to 1899 was valiAjd at 
$f0 209 900 Ihe total value of mineral products in 1899 was 
$11 8M 5/0 and the grand tdtal valuo 1880 to 1899 was eatimatid 
at ^120 0 > 1 088 i 

Art ilu a i/s — Tliero are 29 railways m the state with a 
total Kansas mileage ot 8777 m 1899 as compared with 3104 m 
1880 The most mi} ortant of those railwa} s and their rt spective 
mileage in Kansas are as folloavs Atchison loptka and Santa 
bc< 2440 miles Chicago Rock Island and Pacific 1121 miles 
Union Pacilic 480 miles Chicago Bmhn^ton and Quincy 
259 miles St Louis and Tan Francisco 269 miles Missouri 
1 acific 1826 miles Kansas City Tort Scott and Memphis 
258 miles Missouri Kansas and Itxas 444 miles 

Finance — The total assessed valuation of property for the fiscal 
year 1898 99 was $325 889 744 Tlu total itate tax levy for the 
amo year was 4jV mills but the amount ot income troin this 

1 207 from Oklahoma 3 Federal civ ll 

8 In lulling Hungarian. 3 ( rass alfalfa and clover 

4 l or slaughter 8 Sold 4 Marketed. 
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levy was so much in excess of the amount required for the state 
expenses that the sum of $80 000 was returned to the various 
counties Ihe constitution of Kansas forbids the contraction of 
a state debt in excess of $1 000 000 The actual state debt 30th 
Juno 1900 was $692 000 

Banka — According to the report of the state bank com 
missioncr of 1898 there were in Kansas 101 national banks with 
capital stock paid in of $8 442,100 with individual deposits of 
$21 24 J 147 and with average reserve held of 83 69 per cent 
There were also 370 state and private banks with an average 
invested capital of $7 486 097 with individual deposits of 
$22 500 000 and a reserve of nearly 60 per cent 

Iieligtous beets — The statistics of religious denominations m 
Kansas in 1890 were as follows Number of congregations 4927 
number oi churches 2859 Beating capacity 708 134 value of 
church property $7 462 269 communicants 236 729 percentage 
of communicants to population 23 58 The following is a tabular 
exhibit of the different denominations and their statistics — 



• 

o 



A 

g 

■§ 



£ 


is 

f 

! 

1 

9 

1 

6 

if 

Sfl 

| 


5 


3 

s 

Ad \ (Aelita 

10/ 

6 

6 090 

819 560 

8 20 

Baptists 

n7 

864 

95 715 

921 9f 8 

84 665 

Catholic? 

3(7 

271 

66 730 

62 6(1 

67 60 

Christians 

40 

8 

1 66 

8 2 0 

1 6 6 

( ongregati malist 

183 

152 

84 975 

485 976 

11 945 

Disciplos of ( hnst 

852 

197 

04 

468 975 

25 200 

Bui hards 

01 

40 

1 135 

61 62f 

4 067 

Evangelical Association 

96 

fO 

10 0i»0 

85 600 

4 469 

Frlon Is (8 bo lie ) 

German Evangelical Synod 1 

70 

f6 

16 381 

84 81 

8 2^7 

28 

19 

a 794 

87 7 0 

2 053 

1 utherans 

205 

147 

38 688 

418 410 

16 202 

l atter Bay Saints 

2 

4 

800 

3 300 

1 07 

Mennonites 

62 

81 

* 08 

4 180 

4 6 0 

Metl o lists 

1 20 

891 

1 l 839 

230 t 

0 81 

Presbyterians 

521 

859 

91 m 

1 299 60 

81 898 

Pir tostant E| iscopal (2 bodie ) 

96 

48 

9 090 

816 22/ 

8 598 

Reformed 

29 

18 

8 882 

66 400 

1 139 

United BrethreT 

8, 

18 > 

86 650 

198 070 

14 866 

oil ers 

1 9 

49 

10 466 

89 9 0 

4 966 


Manufactures — The following table shows the condition of 
manufacturing m Kansas in 1890 and 1900 — 



1890 

1900 

Per cent 
of 

in nas 

TJ umbel of establishments 

4 471 

7 830 

7 F 1 

Capital 

$43 926 002 

$66 827 *162 

52 1 

Average number of wage 

28 287 



oar nei8 

35 193 

24 6 

rTotal wages 

9(3 288 176 

$16 117 689 

22 8 

Salant d officials clerks 

&e — 




Number 

• 4 606 1 

3 860 

16 2 2 

Salaries 

$3 040 310 1 

$3 256 086 

7 1 

Miscellaneous expenses 

$5 853 466 

$5 241 450 

10 5 2 

Cost of materials used 

$78 845 167 

$129 485 320 

61 2 

Value of produtts ineliid 
ing custom work and 10 * 



pairing 

$110 219 805 

$172 129 398 

56 2 


The most important manufacturing industry m 1900 was 
slaughtering and meat packing with 14 factories a capital of 
$16 486 J7/ an average number of 8117 wage earners and products 
valued at $77 411 883 flouring ancf grist null industry 

rankeck next with 631 factories an average number of 1461 wage 
earners # and products valued at $21 926 768 
lohtics — until 1890 Kansas had* always been strongly He 
publican giving in 1888 a majority of 80 000 for Benjamin 
Hairibon in the Presidential electton But widespread denies 
sion on account of short crops and excessive mortgage indebted 
ness gave rise to the People s Party c ommonly known as the 
1 opulist Party and m 1890 the Jit publican state ticket was 
elected by only a small plurality In genera] the Poople s Party 
alone has not been able to carry the state but m >896 by means 
of a fusion it elected the state official# and both branches of the 
legislature and Bryan Presidential electors In 1898 with the 
return of prosperity the parent of $1 00 000 000 of mortgage 
indebtedness and the decline of $ho silver issue the Republicans 
elected the state ticket* 

Liquor Traffic —The people of Kansas m November 1880 
adopted an amendment to the state gonstituti<A*for ever pro 
hibiting the manufacture and sale of intoxicating liquors except 

1 Includes proprietors and firm members with their s i aries 

% Decrease 
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for medical scientific and mechanical purposes A t every Bubse 
quent session of the legislature the enemies of the prohibitory 
law attempted to overthrow it but without avail lhe 
degree of its enforcement has vaued from zero to pci fiction 
according to the locality Being an agricultural stati with no 
city of more than 60 000 inhabitants and only tight cities exceed 
mg 10 000 Kansas is favourably tonditi mod f>i the enforcement 
of such a law Atcoidmg to the Jireu rs Journal the official 
organ of the United States Bn w era Association (January 1900) 
Kansas consumes annually an avorage of 5257 barrels of beer or 
only 1 30th as much as Ntbiaska 1 40th as much as Cdoiado 
ana 1 380th as much as Missouri (jp jf ^ ) 

Kansas City, capital of W)and >tto county, 
Kansas IT b A , in 39 07 N and 94 37 W , on the 
west bank of the Missoun at flit mouth of the 
Kansas at an altitude of 760 feet It is separated ft mu 
Kansas City, Missouri only by the state line It is the 
largest city m the state, and is built mainly upon the low 
level bottomland, at the junction of the two nvus m 
part spreading up on the surrounding heights its plan is 
legular it is divided into si\ wards, and its business stieets 
are pived mainly with wood It contains numerous stock 
yards and its chief business is slaughtering and meat 
] lacking With the exception of Chicago, it is the largest 
live stock maiket m the world The i ensus of 1 900 showtd 
492 manufacturing establishments, with $18 633,475 
capital, 10 544 hands and a product valued at $32 768,943 
Of this $73,205,027 consisted of the prodwt of its 
slaughtering and meat packing houses The city is upon 
the Union Pacific tho Missoun Pacific and the Ivans is 
City and North Western Railways Kansas ( lty Uni vei sity 
was founded m 1896 In 1899 this had 78 mstruc tors and 
213 students of whom 49 weie women Ihe assessed 
valuation of leal and personal piopcrty in 1900 on a basis 
respectively of about one thud and one fifth of the full 
value, was $10,956 263, net debt $2,392,216 rate of 
taxation, $50 ]>ci $1000 Kansas City was founded in 
1886 by the consolidation of Kansas City, Armour dale, 
Armstrong and Wyandotte Population (1890) 38 316, 
(1900), 51,418, G377 being foreign born and 6509 negroes 

Kansas City, m Jackson county, Missouri, USA, 
the second city m size and importance in the state is 
situated on the light bank of the Missouri, immediately 
below the mouth of the Kansas nvei, m 39 5 N 

and 94 38 W It lies on the boundary line between 
Missouri and Kansas and adjoins Kansas City, Kansis 
The two form a single commercial community with un 
divided interests Kansas City Missouri m 1890, lnd 
1 32 4 1 G inhabitants and in 1900 163 752, 18,410 being 
foreign born and 17 567 negroes Out of 53,708 adult 
males, 2096 wete illiterate (unable to write), of whom 
1176 were negroes The two utus cover an area of 
40 square miles 1 hough the cities have sepal ite 

municipal organizations the boundary is so little heeded 
that in mmy cases houses and factories have been built 
upon it Kansas ( lty, Missoun is built upon an liregul u 
suiface with a variation of almost 300 feet m altitude from 
the heights to the stretches which lie along the rivers and 
which are occupied by milway tiaeks wholesale houses 
and livestock yards As a result of the trend of trade 
i which makes the commercial terntoiy of most American 
cities he to the west of them, it is illieel moie with Kansas 
than with Missouri Its live stock market is the second 
largest in the world reeeipts m 1901 having amounted 
to 6 G40 000 head of cattle hogs and sheep of which 
5 350,000 were slaughtered m the great packing houses 
of the city ind the product distributed throughout the 
world It is the largest primary winter wheat market m the 
United States Its gram receipts m 1901 weie 40 million 
bushels It has flour mills with capacity for 2 million 
barrels a year Its sales of agricultural machinery exceed 
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those of any other city m the world, and it has a large 
wholesale trade in giocenes, hardware, drugs, dry goods, 
sho< s shirts and garments, extending to tho Gulf of Mexico 
and to the Pacific coast iwenty two railways, of sixteen 
se paratc systems, have termini m Kansas City The C on 
vent ion Hall can accommodate 20,000 persons The city 
has 10 milts of boulevards ind the park system includes 
4*50 acres m the city and 1 350 acres lying 4 milt s beyond 
the city limits The cost of buildings erected m 1001 was 
7 million dollars Ihe street car systems unbrace 140 
milts of track and itc worked by electricity ind by cable 
Ihe deposits in the hanks amount to 75 million dollars 
1 he bank clcaianecs in 1001 were 920 million dollars 
The annual <ost of city government is above 1 million 
dollais and the mumcipil debt (1901) wis $9600,000 
including $1,100 000 invested in the waterworks which 
the city owns, and which yield a mt icvcnue more than 
sufficient to pay the interest (wen) 

Kansk, a district town of Russia, eastern Siberia 
government of \tmscisk 142 miles by rail east of 
Krasnoyai sk on the Km rmr and the Siberian highway 
Although it is the chief town of a district m which gold 
is found (in the tnbutaiics of the Kan) the town is slow 
to develop, is it Ik s on low ground inundated by the river 
Population (1897) 7501 

Kaposvar, a corporate town in the south western 
pait of Hungary, capital of the county ot Somogy It is 
a pleasant little town, with a large hospital, county hall 
state gymnasium two secondary schools (burgher schools) 
for gills an institute for children of railway employees, a 
foundling hospital three military barracks and school for 
deaf and dumb children Among tho factories are a sugar 
iifmtiy a cement plate works and two steam mills Tts 
industry and commerce as well as its stock rearing are 
considerable Population (1890), 12,544, (1900) 18,218 

Kapunda, a town of South Australia, in the county of 
I iglit 18 miles by rail north north etst of Ad( laide The 
celebrated copper mines were closed m 1879 The district 
is a wheat growing one, and has quairies of fine marble 

KapU rthala, a native state of India within the 
luirjib Area 598 square miles, population (1881) 
252 617 (1891), 299 690, showing an increase of 19 per 
cent , average density, 501 persons per square mile In 
1901 the population was 114,269, showing a further 
uu lease of 5 per cent Tho estimated gross revenue 
was Us 20,00 000 tnbutt Its 1,31 000 military force 
(including police) 1773 moil The raja bir Jagatjit 
Sing K 0 SI has moio than once visited Luropo and 
was pit sent at the celebration of Queen Victoria s Diamond 
Jubilee in London During the Tirah expedition of 
1897-98 the rajas Imperial Service inf miry took a 
prominent part lko territory is crossed by the railway 
liom Tullundur to Amu tsar In 1896 97 the total 
number of schools was 160 with 3985 pupils, including 
214 girls, the pioportion of boys at school was as high 
as 1 out of eveiy 4 1 of tho total male population 
There is ono arts college with 6 students, and four 
Anglo vernacular schools, with 944 pupils of whom 9 
passed the matriculation Hie town of Kapurthala is 
situated in 31 23 N and 75 25 F, 11 miles from 
Jullundur Population about 1 5 000 

Karachev, a district town of Russia, government 
and 55 miles by rail wc st north west of Orel It is one 
of the oldest towns of Russia having boon mentioned m 
the annals since 1146, and has hemp factories and oil 
works, besides trade m gram hemp hempseed, hides, and 
horses Population, 15,605 


Karachi, or Kurrachee, a seaport city and district 
of British India, in the Smd province of Bombay The 
city is at the extreme western end of the Indus delta, 
500 miles by sea from Bombay and 820 miles by rail 
from Lahore, bung the maritime terminus ot the North 
Western Railway Population (1881), 73,560, (1891), 
105 199, showing an increase of 44 pu cent , (1901) 
115,407 showing a further increase of 10 per cent 
Karachi practically dates from its occupation by the 
British m 1839 when it was at once chosen for the seat 
of government for Smd instead of Haidarabad The 
natural harbour formed by Manora Point has been greatly 
improved by the construction of the Napier mole from 
Kiamari island to the mainland, and of a breakwater sea 
wards It can now admit vessels ot the large st tonnage 
and has excellent railway accommodation It has been 
growing yearly in importance as the maritime outlet for the 
produce of the entire valley of the Indus It ranks as the 
fifth port m India, with nearly 7 per cent of the total 
commerce In 1897-98 the aggregate, value of its sea borne 
trade amounted tolls 14,91,31,890 of whiehlts 9 63, 2< 602 
represented foreign trade and Its 5 28 10,288 coastjng 
tiade The foreign imports were valued at Rs 5,01,10,718 
of which Rs 2,95,97,101 represented imports from the 
United Kingdom, the other countries next in order being 
Germany Austria Belgium, Mauritius, 1 er si i Iuikey r the 
Mokriln coast and Trance Ihe numbei ot steamers 
that entered with caigoos was 111 ot 168 154 tons, the 
number that cleared was 130, of 225,553 tons The 
gross amount of import duty collected was Rs 27 05,844 
During the ten years from 1888-89 to 1897-98, the 
total value of private merchandise imported rose from 
Rs 3 56 29,570 to Rs 1,6 1,28,110 and the total value of 
private merchandise exported rose fiom Rs 3,81,42,550 to 
Its 4,59 56,210 During the samo jk riod the total number 
of steam ind sailing vessels tint entered end cleared 
with cargoes fell from 764 to 727 but the tonnage 
rose from 41 3,576 to 4 31,236 The largt industries 
include seven cotton presses employing ibout 300 hands 
throe ironworks, employing 400 hands , and six flour mills 
There are also manufactures of cotton cloth, silk scarves 
and carpets Manora Head on tains the lighthouse ai/d 
the port establishment Tho military cantonments stretch 
mg north east of the city, contain accommodation for a 
battery and a European regiment An excellent water 
supply is provided by an underground aqueduct 18 miles 
in length The chief eduea* lonal institutions are the 
Diyaram Tethmal College, with a hw class, five high 
schools of which two are for Europeans , a convent school 
for gnls with a training class for mistresses, and an 
engineering class In 1896-97 almost all of these were 
closed because of the plague which ravaged tho city 
intermittently for four years In 1897 the registered 
death rate was 70 per 1000^ and down to July 1898 the 
total number Or deaths from plague was 580() The 
expenditure incurred has reduced the municipality almost 
to a state of bankruptcy There are thirteen printing 
presses, issuing several newspapers in English and the 
vernaculars The district of Karachi has an area of 
14 182 square miles , population (1881), 489,496 , (1891), 
560,880, shewing an increase of 15 per cent , average 
density, 40 persons per gqucfco mile In 1901 the popula 
tion was 607,439, showing an increase of 6 pei cent The 
land revenue and rates were Rs 15 34,763, the incidence of 
assessment being R 1 per acie , cultivated area (1897-98), 
591, 13o acres, of which 439,253 were irrigated, including 
191,342 from Governm nt canals, number of police, 1285, 
children at school (1897-98), 14,677, being 2 9 per cent 
of the total population registered death rate (1897), 22 
per 1Q00, showing that the plague was then almost confined 
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to the city, though m 1898 it broke out rather severely 
m the district from April to June The principal crops 

are rice, millet, oil seeds, and wheat In addition to 
Karachi, there are seaports at Sirgonda and Keti Bandar 
which conduct a considerable coasting trade Tatta was 
the old capital of Sind Kotn is an important railway 
station on the Indus The main line of the North \\ estern 
Railway runs through the district for 2 10 miles w ith 15 
stations From Kotn downwards the line has been 
doubled to Karachi, and at Kotn a bridge has l>een J 
constructed across the Indus opposite Haidarabad, to 
connect with the Rajputana railway system (j a Co) 

Kara-Hissar — 1 AfiiItn Kara Hissar (q i ) 2 

Iciijf, or Ischa Kara Hiss ar, the ancient Docrmium , a 
small Milage about fourteen miles north east of No 1 
Docnnium was a Macedonian colony established on an older 
site It was a self governing municipality, striking its own 
coins, and stood on the Ap imea-Synnada-1 essinus road by 
whuh the celebrated marble called bynnadic, Docimian 
and Phrygian was conveyed to the coast The quarries are 
two^uid a half miles fiom the village and the mirblo was 
earned thence direct to Synnad i (Chifut kassaba) Some 
of the marble has the rich purple veins m which poets 
saw the blood of Atys (Ramsay, Hist Geoq of Asia 
Minor Murray, llbk to Asia Minor ) 3 IvaraHissak 
Sh^RKI i e w( stern Kara Hissar, also called Sliabin Kara 
Hissar from the ‘‘alum” mines m its \icimty the chief 
town of a sanjak of the same name m the bivas 
viKyet of Asia Minor The town (the ancient Colon ia, 
Arnipman Nikopoli) altitude 4860 feet is built round 
the foot of a lofty rock upon which stind the rums of the 
By/antmc castle, Maurocastron It is connected with its 
port lverasund and with Sivas, 1 rzmgan and Li 7e i urn by 
carnage roads Its peculation is 12,000 (Moslems 7500 
C hristians 4500) In October 1895 there was a massacre of 
Armenians Coloma was a fortress of impe>rtance during 
the frontier wars of the later Byzantine Empire 

Karakoram See Pamirs 

Karakorum (Turkish, black stone dtbns) the 
^ name of two cities m Mongolia One of these accoiding 
*to Potanin was the capital of the Uigui kingdom in the 
8th cen tui y and the other wis in the 13th century a 
capital of the steppe momycliy of M ongolia I he same 

name seems also to havt been applied to the khangai 
range at the headwaters of the Orkhon (1) The Ui e ur 
Karakorum also ntmed^Mubalik {bad town) was situated 
on the left bank of tke Oikhon, m the 1 alal khain dah 
steppe, to the south cast oi Ugliei nor It was deserted 
after the fall of the Uigur kingdom a*id in the K)tli century 
Abaki the foundei of the Kidan kingdom, planted on 
its rums i stone bcaiing a dcsuiption of his victories 
(2) The Mongolian Karakorum wa* founded at the birth 
of the Mongolian monarch/ established by Chinghiz Khan 
A palace for the khan was built in ltf by Chinese archi 
tects in 1234 and its walls were erected m 1235 Plano 
C arpim visited it in 121G, Rfiysbruk in 1251, and Marco 
Polo m 1275 Later, the fourth Mongolian king, Khubilai, 
left Karakorum, m order to reside at Kai pin fu, near 
1 eking When the khan Ai\k bog declared himself and 
Karakorum independent of Khubilai khaig the latter be 
sieged Karakorum, took it by famine, and probably laid 
it waste so thoroughly Jhat the town was afterwards for 
gotten The exact sites of the two Mongolian capitals were 
only established in 1889-91 \ ule ( The Book of Marco 

Polo 1871) was the first to distinguish two cities of this 
name The Russian traveller Raderin m *1*8 71 visited the 
Uigur capital, named now by the Mongols Khara kherem 
(black wall), of which only the wall and a tower are m ex 
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istence, while the streets and rums outside the w ill are seen 
at a distance of 1 £ miles As to the site of the Mongolian 
Karakorum, the natives descnbo it as the mins of Ketu 
khoto 3 he proper position of tin two Kmal orums was 
determined by the e xpedition ot 5 ulrmtsc tf in 1 g89 and the 
two expeditions of the Hclsingiors l gio] mmsh beauty 
(1890) and the Russian Academy of Senna umlu Ur 
Radloff (1891), which were sent out to study \adrmtsdl s 
discovery bee Tf oi ks ( lrudy ) of the Oikhm Piped it* m 
St Petersburg, 1892 (l \ k ) 

Kara-kul, Great and Small 9 two kUs <f 

Russian lurkestin Osh district of Urgani m tlu Panm 
plateau ( reat Kaia kul 1 1 miles long and about 1 J mile 
wide (formerly much hrgci) is undei 39 N , to the south 
of the trans Alai langi at an altitude of l 3 200 fat it 
is suriounded by high mountains, iml is u aclu d from lln 
north thi ough the kizil art p iss (14 560 fa t ) Sm ill K na 
kul lies m the noitheast Pamir or birykol to the noith 
west of the Mustagh ata peak (25 S00 feet) at an altitude 
of 12,700 feet A stieamot the same name Hows tluemgh 
it and is named Gho/ m its f uthei c ourse Kara kul i 
also the name of an oasis on the Ti inse is])nn Rulway, 
fonneily flourishing, but now nearl) buneel in sand 

Kara-kum (Black hands) two ])lains paitlyprairu 
like and partly sandy, in Russian C c ntral Asia One ot tin ill 
occupies a suifue of nearly 110 OOOsquaie milts, bounded 
on the N W by the Ust uit plitc tu on the 1 by the Amu 
daria, on the b by the lureom ui oases, and on the W lie ally 
reachm e the Caspian be a Only pait of this surf ice is 
covered w ith real sand 3 here ai e also wieie Hpate s (tal yi s) 
marly hori7ontil, covered with eli> U] on which water 
accumulates in the spimg in the summer they aro muddy 
hist but liter quite diy, and meuly a few Sol me i and 
bushes grow on then smlaee lliere aro also s hois 
smiilir to the above, but covued with salt and gypsum 
and adorned only with boluioe alon n their borelers 3 he 
remainder is oteupnd with sand which according to \ 
Mamoff, takes five diflercnt foims (1) llic bark ha ns , 
eluefly in the east which arc mounds of loose sand fiom 
15 to 35 feet high hoof shaped lniMhg then gently 
sloping convex side turned tow irds the picvailing winds 
and a concave side 30 to 40 steep on tlu opposite slope 
Ihcy art disposed m gioups orchnns and the winds make 
them slowly pro 0 rcss towuels the south and southeast 
bomo grass (S t\pa pennata) and buslus of sal saul (llal 
oxylon amnvodendron) and other steppe bushes (6 all* 
qonum llal modendi on, Atiajihaus tie ), cover them 
(2) Mounds of sand of about the same si/o, but irregular 
and of a slightly stronger consistence, mostly coveicd with 
the same bushes, and also with Aittnusia anel lama nr 
they aro chiefly met with in the e ist and south portion oi 
the Kara kums (3) Asandydesut slightly undulating 
and covered in the spring with grass and flow us (tulips 
Rheum , various umbcllitcrs <U ) which are soon burned b> 
the sun they eovu very laigt spaces m the south east (1) 
bands disposed in large waves fiom 50 to 70 uid occasion 
ally up to 100 feet high at a distance of fiom 200 to 400 
feet from each other they covt i tlio ccntial portion, and 
their vegetation is about the same as m the piccahng 
division (5) The dunes on the shores of the ( aspnin 
composed of moving sands, from 35 to 80 feet high and 
devoid of vegetation 

A typical fuituro oi the Kara kums is tlic number of old 
beds r which may have been eitliu beds ol blanches oi the Amu 
and other nveis or depressions in huh contained elongated salt 
lakes (See 3 rankcasiian I roVincf ) Water is only found m 
veils from 13 to 20 miles apart — sometnms as much as 100 and 
110 miles — which are pierced in the takyrs and give salted water 
occasionally unfit to drink and in kales or pools of rain water 
retained m the lover parts oi the takyrs The population of 
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the Kara kums consisting of nomadic Kirghiz and Turcomans is 
very small The region in the noith of the Syr dana towards 
Lake Chalkar donghi/ is also called Kara kum (p A K ) 

KarMI-bazar| a town of Russia Crimea, govern 
inent of Taurida, district and 28 miles east north east 
of bimpheropol Population (1897), 12 961, consisting of 
latars, Armenians, Greeks, Karaims, lews, and about 200 
so called Krynwhaki, lews who have adopted the 
Tatar language and dress who live chiefly by embroidering 
morocco leather goods and by other small handwork It 
is a considc ruble centre for the export of fruit from vanous 
parts of Crimea 

Karatau, a chain of mountains in Russian l urk 
( stan running from the south w< st extre mity of the Talas 
Alatau (Inn Shan) in a north west direction, for 2*50 miles 
between the Syr dana and the Oliu ending m 44 l r > N 
Its average altitude is about 5000 feet and some of its 
summits especially in its middle and southeast portion, 
leach 7000 feet It is built up of Motarnorphic slates and 
Devonian, Oarbomfoious and Juiissn deposits, with oeea 
sional intrusions of granite sand mclaphyrcs Its south 
west slope is guitlu than the opposite slope lhc ridge is 
but poorly clothed with forests in its south east parts, and 
the rivers which rise in it are short and soon lost in the 
sands At its base it lus a girdle of loess Coal, lead, 
and iron au found 

Karateffhlfly a bekdom occupying a hilly part of 
Bokhara, on the middle couiso of the Vaksh or fourkhah 
It has on the N the Russian luikestan provinces Samar 
kand and rg lua from which it is sc paratod by the Hissar 
and Alai ridges lurgana on the b , I larva/ on the S 
(ridge of Peter the Great), and Hissu on thoW Itsaiea 
covers about 1200 square miles and its population numbers 
some 60,000 Suiiounded by high mountain ridges of 
difficult ac i ess it is also nearly all covered with mountains 
its best part being the high valley of Surkhab (4500 to 6500 
feet of altitude) The population consists cine fly of Tajiks 
and some 10 000 Kaia kirghiz m the east The former carry 
oil agi iculture and gardening and the latter cattle breeding 
Some rough stuffs eai pet bags and woollen goods aie made 
in the villages Sheepskins, furs, carpet bags and so on are 
cxpoited The chn f town is Gann on the Vaksh 

Karaull, or Kmiowlkk, a native state of India, in 
the Uajpu tana Agency Area, 1229 sejuaie miles popula 
turn (1881) 148 t)70 , (1891), 156 587, showing an in 
cioaso of 5 pti cent average density, 127 persons per 
square mile In 1901 the population was 156 786 Iho 
revenue (1896-97) was Rs i 67,000 no tnbute The 
maharaja Bhuiwai Pil Deo was born in 1862 and 
succeeded in 1866 Ho wvs appointed GCIE in 1897, 
on tho occasion of Que on Victoria s Diamond Jubilee In 
1897-98 coins to the value of Ks 25 060 wcit struck at the 
mint Oil the levcrsi they boar the title ‘ Kaisar i Hind ’ 
m Porsian charai tois The towu of k a ha in I has a popula 
tion (1881) of 25 607 (1891) 23 124 Its schools had 
198 pupils m 1897-98, of whom 39 woie learning Fnghsh 

Karon-nly the eountiy of the Red Karens, a eollec 
tion of small states formerly independent but now 
feudatories of Bunna It is situated approximately 
between 18 50 and 19 55 N and between 97 10 
and 97 50 R I lie tract is bounded on the N by 
the Shan States of Along Pai Ilsatung and Mawknuu 
on the h by Siam , on the S b\ the 1 apun district of 
Lower Burma and on the W a stieteli of mountainous 
country inhabited by the lho and vanous other small 
tubes formerly in a state of lndcqiendence, divides it from 
tho districts of Tungii and A anythin It is divided in 
a guioral way into eastern and western Kauri m , the 


former consisting of one state, Gantarawadi, with an 
approximate area of 2500 square miles , the latter of the 
four small states of Kyebogyi, with an area of about 350 
square miles , Bawl&kc, with an area of 200 square miles , 
NammckAn, with 50 square miles , and Naungpale, with 
about 30 square miles The small states of western 
Karen ni were formerly all subject to Bawl&ke, but the 
subordination had for long been becoming less and less 
defined, and has now ceased Theie was also a small 
state m the hills weBt of the Pawn streun, called Saoh 
payun, containing six villages, with a chief m chaige 
of them Tho state of Ngwedaung, called Loi Ngun 
by the Shans, is now also suboulinate to Gantarawadi 
Karen m consists of two widely diffcnng tracts of 
country, which roughly mark now, and lormeily actually 
did mark, the division into east and west Cantaiawadi 
has, however, encroached westwards beyond the boundanes 
which nature would assign to it The first of these two 
divisions is the southern poition of the valley of the 
Hpilu, or Balu stream an open fairly level plain, well 
watered and in some parts swampy The eastern half 
consists of the Loikaw and Ngwedaung cmle$ of 
Gantarawadi, and the western of the Nammek6u aiid 
Naungpale states South of this valley and between the 
Nam Pewn and its principal tnbutaiy, the lu lies a 
stretch of downs, having no overgiound drainage unelu 
lating and exceedingly dry though m parts futile On 
its eastern side are two or three small lakes, tinged by the 
soil to a permanent brick ieel On the western sicle m 
Kyebogyi state arc a few small streams which m April and 
May almost entirely diy up and only pist suffice fo? the 
wants of the villages 3 he second divibion is a senes of 
chains of lulls, mtusected by deep valleys through which 
rnn the two main rivers the Salween and the Piwn and 
their feeder streams Many of the litter aie due el up in 
the hot season and only flow freely during the l uns Hire 
tilt re are small, level watered \illtys as at Mese Man 
Mau (Ywathit), Hsataw and SawlAn but for the most part 
the country is pieupitous and the soil and The whole* 
country being hilly the most conspicuous ndgt is that 
lying between the Pawn and the Salween, which has an 
average altitude of 5000 feet It is crossed by seveial^ 
tracks, passable for pack annmils the most m use bung 
the load betwten Saw 1 An the capital of Gantai iw idi and 
Man Mau I he pimcipal pci*k east of the Salween is on 
the Loi Lan ridge 7109 feet ibovc mean sea levtl Puts 
of this ridge foim the boundary between eastern k ucn m 
and Mawkmai on the west and Siam on the east It falls 
away rapidly to the south, and at Pmg Salang is uossed 
at a height of 2200 feet by tho ioacl fiom Hsataw to 
M&haw nghsawn West of the Balu \ alley the contmua 
tion of tho e astern rim of the Myelat plateau rise s in Loi 
Nangpa to about 5000 feet The Nam Pawn is a large 
ri\u with an average breadth pf 100 yards, but is 
unnavigable owing to its roeky bod Even timbei cjftnot 
be floated down it without the assistance of elephants 
Tho Salween thioughout Karenin is navigated by large 
native craft Its tributary, the M& lai, on the eastern 
bank, is navigable as far as M6hawnghsawn m Siamese 
teiutory The Balu stream flows out of the Inle lake, 
and is navigable fiom that 1 point to close on Lawpita, 
where it sinks nto the ground m a marsh or succession of 
funnel holes Its breadth averages 50 yards, and its depth 
is 1 5 feet m some places 

Little of tho history of the Red Karens is known, but 
it appears to be generally admitted that Bawl&ke was 
originally the chief state of the whole country, east and 
west, but eastern Karen ir under Papaw gyi early became 
the most powerful Slaving raids far into the Shan States 
brought on invasions from Burma, which, however were 
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not too successful Eastern Karen m was never reduced 
until Sawlapaw, having defied the British Government, 
was overcome and deposed by General Collett in the 
beginning of 1889 bawlawi was then appointed Myoza, 
and received a mnad or patent of appointment on the 8am e 
terms as tho chiefs of the Shan States The independence 
of the western Karen m states had been guaranteed by the 
British Government in a treaty with King MmdAn m 1875 
They were, however, formally recognized as feudatories in 
1892 and were presented with mnads on the 23rd January 
of that year Gantarawadi pays a regular tribute of 
Rs 0000 yearly, whereas these chieflets pay an annual 
kadaw , or nuzzur of Rs 1 00 They are forbidden to carry 
out a sentence of death passed on a criminal, without 
the sanction of the superintendent of the southern Shan 
States, but otherwise retain nearly all their customary 
law 

Tm or what is railed tin is woikul in BawUkt It appeals 
lmwevti to bo veiy impure It la worked intei mitten tty by 
white Karens on tho upper waters of the Hktniapyu slit am 
Rubios spinels and other stones are found m tho upper Tu > alley 
jmd m tho west of NammokOn state but they are of inferior quality 
The trade in teak is the chief oi only source of wealth m Karen m 
The largest and most important forests aio those on tho left bank 
-of the Salween Othois lit on both banks of tho Nam Pawn and 
m western Karon ni on the Nam lu Iho yearly out turn is 
estimated at over 20 000 logs and forest ofhteis ha\e estimated 
that an annual out turn of 9000 logs mi 0 ht be kept up without 
injury to the foiests Sonio quantity of cutcli is oxwnttd as also 
sti( k lac which the Rod kaiens giaft so as to ft stoi the ] induction 
Other valuable foiest pioduie ousts but is not expoitod Rico 
4ire(a palms and betel vine leaf au the chief agricultuial products 
Jhe Red Karen women weave then own and then husbands 
clothing A c liaractenstie manufacture is the la u or kaien 
metal drum which is made at Ngvudaung These diums are fiom 
two and a half fo three feet across the boss with sides of about tho 
same depth The sound is out of nropoition to the metal used and 
is inferior to that of the Shan ami Bui lilt se gon^s It is thought 
that the population of Karen m is steadily decreasing Iho 
estimated totals m 1897 were ( antarawadi 21 000 Kycbogvi 
4400 BawlaM 4500 Nammekdn l>00 Naungpalc 1750 Tho 
birth rate of the people is commit ml to exceed the death late by 
very little and the Rid kjmm habit tf hie is most unwholosomo 
They are short and small madt but have gi eat powers of c ndurance 
Numbers have enlistc d in the Burma police bi t there arc various 
•opinions as to their value (j o Sc ) 

Karls burg 1 Gyuia PfhjIrvar 

Karnfll, a town ind district of Bntish Indu m the 
Delhi division of the Bmqab Iho town is 7 miles from 
the right bank of tho Jumna lailwiy stition, 76 miles 
north of Delhi Population (1881) 2) 1 1), (1891), 
21,963, municipal income (1897-98), Rs 11,234, death 
rate (1897), 37 p$r 1000 llitrt are manufactures of 
cotton cloth blankets and boots, besides considerable 
local trade and an annual horse fair There is a mumcip il 
high school, with boarding house, a printing press, and foui 
literary institutions lhe district of Karnyl stretches 
along the right or ^est ^ank of thb Jumna north of Delhi 
H includes the historic sites of P impat and 1 hanesar Area 
2440 square miles, population (18&1) 615,219, (1891) 
683,718, showing an increase of 6 pci cent avtrago 
density, 280 persons pdl square mile In 1901 the 
population was 883,457, showing an increase of 29 per 
cent, probably due to the extension of canal irrigation 
The land revenue and rates (1897-98) were Rs 9,57,734, 
the incidence of assessment bt mg 8* annas pci acre , 
cultivated area 449,621 aevres, of which 289,356 were 
irrigated, including *169,083 from Government canals, 
number of police 555 , number of schools (1896-97), 
155, attended J^y 4185 Tboys, being 6 7 pei cent of boys 
of school going age, death rate (1897^, 408 per 1000 
The principal crops aie miltet, wheat* pulse, rice, cotton, 
and sugar-cane There are two factories for ginning 
and pressing cotton The district is traversed for 7 4 miles 


by the Delhi-Umballa-Kalka railway, and also by the 
Western Jumna canal It suffered from the famine of 
1896-97, when the maximum number of persons on relief 
was 12,361 in March 1897 , and again to some extent m 
1899-1900 

Kara U I, ctr KuRnool a town and district of Bntish 
India, in the Midi as Presidency 3 lit town is at the 
confluence of the Hmdn mu with the lungabhadia 
Population (1881), 20,129, (1891) 21 376 mumupil 
income (1897-98), IG68 110 lhe w itu supph w is 
provided at a cost of Ks 1,50,000 lhe municipal lu^h 
school had 137 pupils m 1897 lhe distuct of Kvrmi 
has an area of 7514 squau miles population (ls81 ) 
678,551 , (1891) 817,811, showing in mcuaso of 21 
]>cr cent after the famine of 1876-77 , average deusitv 
109 pei sons pei square null, Ik mg the lowest in 
tho province In 1901 the population w is 872 42 3 
showing a further me lease of 6 pci cent The land 
it venue and rates (1897-98) weie Rs 19, >1 101, the. 
incidence of assessment being E 1 pei acit cultivated 
area 1 835,560 aciea of which 89 31 3 wuo urinated 
including 23,307 from Government < anils numbu 
of police, 1071 boys at school (1896-97) 11,775 
being 19 per cent of the male population of school going 
age registered death i ate (1897), 28 8 pei 1000 lhe 
pimcipal uops are millet, cotton, oil see els inel nee with 
a little indigo md tobacco Kainul suffeied very sotiel^ 
from the laminc of 1876-77 and to a slight extent 
in 1896-97 It is tiaverseel by the branch ot the 
Southern Mahratta mil way fiom Guntakal to Gunibum 
It is alse> tho chief scene of the opuations of the Madias 
Tingation Company, taken over by Government in 1882. 
lhe canal which staits fiom the Tungabhadia liver 
near Kainul town, was constructed it a total cost 
of Rs 2 16,38 912 In 1897 - 98 the. iriigited aita 
was 46,402 acres and the receipts we.ro Rs 1 56 220 
compared with an expenditure (including mteicst) of 
Rs 9,92 570 A more successful weak is the lumbuin 
tank, formed under native rule by damming a gorge of the 
Gundlakammi nver In 1897-98 tho irrigated arc i was 
8192 acres, and tho leturn on capital outlay was 9 pu 
cent Apart from the weaving of coarse cotton cloth tho 
chief industries aro 3 cotton presses, 167 indigo vats and 
21 saltpetre lelinciies 

Karol inenthal (Czech A arlm), tlu chief town 
of a government district m Bohemia, Austna and a 
manufacturing suburb of Plague in which it is now 
practically merged Population (1890) 19 540, (1900), 
21 094, chiefly Czech 

Karolyip Aloys, Count (1825-1889) Austnan 
diplomatist, was born 8th August 1825 He spiang from 
a noble Magyar family which can tiace its genealogy to 
the time of the foundation of the monaichy Aftci hold 
mg various inferior diplomatic appointments he was in 
1860 appointed envoy at Berlin Tins post he held till 
the outbreak of war m 1866, and it was his duty to 
conduct the lengthy and complicated negotiations icgud 
mg Schleswig Holstein, fiist during the coopeiation of 
tho two Great Powers, and afterwards when tho final 
rupture w r as approaching The story is well known how 
at the beginning of 1865 he was instructed categorically 
to ask Bismarck whether Prussia proposed to violate the 
treaty of Gastem “jNo,* answered Bismarck, but con 
turned, ‘ if we did intend to do so I should give the same 
answer ” It was a tribute to the ability be had shown m 
a very difficult position that he was chosen to negotiate 
with Bismarck the treaty of Nikolsburg, and when after 
1870 thoroughly friendly relations were re-established 
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between the two German powers, he returned with the 
lank of ambassador to Ins old post He was one of the 
Austrian representatives at the Congress of Berlin m 
1878 Tn the next year he was transferred to London, 
when he remained till the year 1888, when h( retired, 
owing to ill health It was to him that m 1880 Mr 
Glidstom addressed an apology for the unfriendly ex 
pri ssions regarding Austria Hungary wlneh he had used 
m his Midlothian campaign of that yeir Karolyi died 
suddenly, while oat shooting m Hungary, on 20th 
December 1889 

Karpathlans bee Carpathian 

Karr, Jea n Baptiste Alphonse (1808- 

1890) J rtneh novelist, was bom in Pans, 24th Novembt r 
1808, and aftci being educated at the College Bourbon 
became a teacher there In 1832 he published a novel 
Sous les tilleuls , characterized by an attractive origin ility 
and a delightful freshness of personal sc ntiment A second 
novel, line heure trap taid followed next year and was 
succeeded regularly by many otlic rs which speedily made 
Karr a public fuvountc llis \nuhedt Sou (18 35) and 
I e ehemm l e plus <ourf (1830) continued the vein of auto 
biographical romance wdli which lie hid made Ins lust 
success Ginemtve (18 38) is one of his best stones and 
his Voyage autour de mon judin (1845) was deservedly 
popular Others were J ni Busier (1848), and fort en 
thhtu (185 3) in li if h hid some influence in stimuliting 
educational reform in 18 39 Alphonse Karr who was 
essentially a brilliant journalist bee xme editor of le 
luqaro to which ho had been a constant contributor 
and he also started a monthly journal Its ( utpes of a 
koonly satiric il tone a publication which brought him 
the reputation of a some whit bitter wit in 1848 ho 
founded /( Tow nal In 1855 ho went to live at Nice 
where he indulged his predik etions for floriculture, and 
gave lus name to more thin one new variety He wis 
also devoted to fishing and in Its S onus de Samtc 
Adresse (IS 5 3) and An bold de la mer (1860) lie made use 
of his experiences TT is reminisc encc s J ivrc de bord 

wen published in 1879-80 He died at Nice 30th 
♦September 1890 

Karsandas MuIJi (1832-1875) native journalist 
and hoc lal reformer of western India was born on the 25th of 
T uly 1832 of parents belonging to the Bania caste Having 
lost his mothoi in infancy he was left to the care of his 
stepmother whose 1 elutions with Kars indas wore not very 
affectionate He received an ordinary Gujrathi education 
and then joined the hlphinstone Institution to study 
hnglish 11 n competed for a pn/e offered for an essay on 
the u man luge of Hindu widows, but his parents were 
so shocked at the lads earnest advocacy of this reform 
that they turned him out of the house He had to 
stop his collegiate edue ition, and starvation stared him 
m the face At last he succeeded in getting a teacher 
ship at tht Gokuldas Ttjjial seminary thus attaining a 
position in winch he could lrcily express his views on , 
social it form 1 o promote this end he also e o operated with 
some bcnexolcnt men of Bombay, prominent among whom 
was Eaghunathdas Maelhowdas, I P, who set a practical 
example by marrying a widow himself They started two 
weekly papers, The Bast Goftar and The Satyapraka di to 
influence public opinion The pai t Karsandas took in the 
controversy that ensued was the chief work of his life 
When the American Civil War gave an impetus to the cotton 
trade of Bombay in 1864 Karsandas was sent to Ingland 
by a firm in Bombay as their agent, but this new move 
ment did not thrive long On his return in 1874 he was i 
met by persecution from his caste people The Governor, 
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Sir Bartle I rere, who had a high opinion of him, appointed 
him to administer the native state of Limree during the 
minority of the chief He held that office till his death 
m 1875 

Kirsandas Muljis title to the memory of his coreligionists 
rests on his woikas editor of Ike Satyaprakash out of which the 
notorious Maharaja libel case arose ihe hereditary chief 
priests of tlio Vaishnava community of Bombay are called 
Maharajas 3 hey are descendants of the religious teacher Valla 
bhacharya (bom in Chaniparan m Samvat 1 635 A i> 1479) and 
are like him believed to lie incarnations of the god Krishna 
karsandas began about 1857 to denounce their avarice and lm 
morality Ihe Maharajas tried in vain to silence the newspaper 
by throats of excommunication and in order to avoid publicity 
urg( d the passing of an Ac t toexc mpt them from personal attend 
ance in courts of justice After some years of religious polemics 
regarding female education and widow rc mainage ono Maharaja 
Jadunatlni Brijratanji in May 1861 liled an action for a libel 
contained m an article dated the 21st October 1860 in which 
karsandas replied to the c harge of heresy made by the Maharajas 
in their monthly ma^a/im Karsandas pleaded not guilty and 
also ] UBtification urging that the plaiutiil and the other Maharajas 
earned into practuo the carnal knowledge of lemale worshippers 
which is ini ulc ite 1 in the lehgious works explaining the Pushti 
marga rule of life and exalted by the Vallabhachaiya sect into 
a new creed At a mooting of the Bhattia caste on the 6tlf 
S ptombor 1861 in order to suppress evidence of notonous im 
moralities it was resolved that no one should bear witness against 
the plaintiff under the jenalty of excommunication Ihe un 
daunted Karsandas thereupon chargod the instigators of this 
resolution with conspiracy to defeat justice and on conviction 
some of thom*wore hoavily fined Ihe trial of the libel case began 
in tht Supreme Court on the 26th January 1862 and after a 
lengthy hearing 1 ofore thief Justice Sir Mathew Sausse and Mr 
Justice Sir Joseph Arnould the plaintiff was awarded nominal 
damages on the plea of not guilty but both judges found that 
the charges of immoral dealings made by Karsandas were proved 
to be true The Chief Tustice hold nevertheless that karsandas 
had no right to publish them but Sir Joseph Arnould was of the 
contrary o mnion (on the authority of Harrison v Hush 5 Fills 
and Blacl burn) holding that as a Vallabhacliaryan addressing 
his co scctaiios and as a Banian addressing his casto follows, 
he had a right and as a journalist addressing readers eomposec! 
print ipally of followers of tlio Maharajas he liael a duty ta 
attack their misdeeds for if such evils were to exist for ever 
without public animadversion one of the great usos of a free 
press would lie at an end The result of the trial was a great 
victory for the reformers in the Vaishnava community (J or 
the d >gma and history of the Vallabhacliaryan uhgion and 
dotails of the trial in the Supreme Court, see History oj the Sect 
>/ Maharajas or J aUabhaeharyas of Western India London 
InibnerandCo 1865 ) (n B W ) 

Karw&r, or Carwar, i V>wn of British India 
administrative headquartc rs of North Kanara district m 
Bombay, on the si a coist 295 miles south of Bombay 
city Population (1881), 13 761 /(1891) 14,579 Its 
commert lal imj)ortance has decline d since the opening of 
the Sou the rn Mahratta railway system There is a high 
school, with 2^9 pupils an 1896-97 and two printing 
pi esses, issuing ono vernacular newspaper 

Kashan, a small plovmcc of Persia situated between 
Isfahan and Kum It is divided into the two districts 
Germsir, the ‘warm, "and Sardsir the “cold the former 
with the city of Ivashan m t!ie plains the latter m the 
hills It has a population of 75 000 to 80 000, and pays 
a yearly revenue of about £18,000 Kashan (Caslian) 
is the provincial capital in 34 0 N and 51 27 h 
at an elevation of 3190 feet, 150 miles fiom Tehran 
population 25 00& to 30,000, comprising a few hundred 
Jews occupied as silk winders, and a few Zoroastriana 
engaged m trade Great quantities of silk stuffs, from 
raw material imported from Gildn, and copper utensils are 
manufactured at Kashan and sent to all parts of Persia 
Kashan also exports rose water made in some villages m 
the hilly district About 20 miles from the city and is the 
only place in Persia where cobalt can be obtained, from the 
mine at Kamsar, 19 miles to the south 
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Kashinath Trlmbak Telang (1850- 
1893), a puisne judge of the High Court, Bombay, was 
born at Bombay on 30th August 1850 By profession 
an advocate of the High Court, he was also a brilliant 
hansknt scholar He took besides a vigorous share in 
literary, social, municipal and political work, as well as 
m the affairs of the University of Bombay, over which he 
presided as vice chancellor from 1892 till his death He 
was held in high esteem by 1? uropeans m India and his 
career is cherished by the native community as an example 
of varied eminence, attained by personal merits on the 
soil of India itself, circumstances having prevented him 
from ever visiting Europe Telang grew up m a patriarchal 
family of Gaud baraswat Brahmins, who demed their 
origin from Goa He was the second son of Bapu, but 
was adopted by his uncle At the age of five he was 
sent to the Amarchaud Wadi vernacular school, and m 
1859 entered the high school in Bombay which bears the 
name of Mountstuart Elphinstone Here he came under 
the influence of Narayan Mahadev Purmanand, a teacher 
6>f fine intellect and force of character afterwards one of 
Telang s most intimate friends I rom this school he passed 
to the Elphinstone College, of which In lx came a fellow 
and after taking the degiee of M A and LL B , decided 
to follow the example of Bal Mangesh Waglc the first 
Indian admitted by the judges to practise on the original 
side of the High C ourt a position more lik& the status 
of a barrister than a vakil or pleader He passed the 
examination and was enrolled m 1872 His learning and 
ether gifts soon brought him an extensive practice He 
had complete c omrnand of the I nglish language and his 
intimacy with Sanskrit enabled him to study and quote 
the Hindu law books with an ease not readily attained by 
European counsel Mr lclang, finding his career assured 
declined an offer of official employment But m 1889 he 
accepted a seat on the High Court Bench, where his judg 
ments are recognized as authoritative especially on tho 
Hindu law He was syndic of the university from 1881, 
and vice chancellor from 1892 till hfs death In that year 
also he was elected president of the local branch of the 
Royal Asiatic bociety Ihcse two offices had never been 
held by a native of I«dia before His intimacy with 1 )r 
Wordswoith when at tho Elphinstone College his experience 
as professor of law ]omeid with his kee n intellect and neve r 
ceasing study, fitted Pc fang fe>r the influential part he was 
c tiled to take m miny educational matters where both 
European methods afld Oncntal sentiments had to be con 
Hidtied Ihe deception of C1E confened on him m 
1882 was a recognition of his services as a member of a 
mixed eommission appointed b^ the Government to deal 
with the educational system of the whole of India He 
wis nominated to the lord legislative council m 1884 
but declined a similar position *>n tin Viceroys council 
Along with Mr l 3 *M Metha he was the originator of the 
Bombay Presidency Association When a student he had 
won the Bhugwandas scholarship m banskrit, and in this 
language his latei studie%were profound His translation 
of the Bhaqwadqita into English prose and verse is a 
standard work , and he criticized Professor Weber s hypo 
thesis that the story of the Raihayana was influenced by the 
Homeric epics While devoted to the sacred classics of the 
Hindus Telang did not neglect his own vernacular, Mah 
latti literature being enriched by his translation of Lessing s 
Nathan the Wise #nd an essay on Social Compromise 
Mr Telang married a Jady of the Kanvmdei family, and 
left two sons Aid three daughters Learned, judicial, and 
amiable, Telang was in hi^ social life like many other 
Brahmins, a man of plain living and high thinking He 
spoke, wrote, and worked consistency for social reform, 
the elevation of women, the permission to widows to re- 


marry, female education, and so forth He died at Bomba) , 
1st September 1893 (n b w ) 

Kashmir — Since 1880 the Kashmir Durbar has 
resumed its authority over those outlying provinces stretch 
mg to tho north west, the administrative responsibility for 
which had been mhented by the. Dogras fiom the Sikhs 
The centre of those trims Indus province s is C llgit on the 
river of that name which joins the Indus when it tak< s 
its gieat bend to the south west ere lm ikmg through the 
Himalaya to the Pesliawai plain Kashmir had iie\ei 
loosed its hold on Gilgit but Gilgit had n< u paid Kashmir 
tribute so that the hold m 18^ was wtak md Rnshnm 
authority m some parts of the Gilgit basin wu set at 
naught Kashmir suzerainty w is even disputed by t lima 
The late history of Kashmn consequently lirgely centres 
m the stoiy of the establishment of the Gilgit Agency (in 
March 1889) and those subseejuent events which limgcel 
upon it including expeditions to Chitial md the conquest 
of the valley of Hunza Much of this togtthei with a 
general account of the gc ogriphical conformation ami cthtio 
logy of tho ( llgit province will be found elsewhere (see 
G ii git) Much has happened in the chequered history of 
the valley of Kashmir (that land e>i enchantment the 
only land which nevei disippoints expectations) which 
reepures a brief lecord In September 188 r > the Mahaiaja 
SirPratAp hingh,G (J S I succeeded his father Zanbir Singh 
and at onco inaugurate d h, sei ics of most useful iclorms 
There is no longer a Butish officer on “special duty in 
Kishmir, but a Resident who resides at Srinagar and 
Jammu and who permanent!) represents the British 
Government in the Durbar lhe political influence thus 
established reaches by proxy to Kashgai, to Leh (the 
capital of Ladakh), to Gilgit and Chitral lhe Resident 
at Srinagar is the warden ot British India on the north 
With the establishment of the Residency there has l>cen 
an increase in tho number of I nglish visitors yeaily, and 
a certain amount of British settlement in the eountiy 
Ihe hill station of Gulmurg m one of the glades on the 
northern slopes of the Pir Panjal has sprung into exist- 
ence Here the construction of tcmpoiary residences is 
peimittcd by the Mahiraja, and tho European vmitois to 
Srinagar follow the Resident m his summer migiation 
to the hills Round about T ake Dal there is alieady a 
scattering of pretty English villas, and the cultivation of 
fruit hops, and vines has advanced beyond the export 
mental stages of 1890 A syndicate has been formed 
for the exploitation and working of the mineial wealth 
of the country, and a railway will place bnnagar in 
direct connexion with the Punjab Meanwhile an nil 
mense impiovement in the nutter of roads has been 
effected A good cart road now connects Muriee with 
Baramulla and Baramulla with Srinagar , and the transit 
by tongi over this road with regular stages at m 
tervals, is a delightful experience compared with the 
old wearisome monotony of daily marches The dis 
tances from point to point of tho route are as follows 
— From tho rail head at Rawal Pindi to Murrec is a drive 
of 40 miles — all uphill lrom Murree to KohAla (where 
the Ihclurn is bndged) is a downhill journey ot 20 milts 
Then, following the left bank of the Jhelum closely there 
are 90 miles of road to Baramulla From Baramulla to 
Srinagar a driving road of about 35 miles m length now 
supersedes the old boat journey through the Wulur lake 
by the Jhelum although it can hardly aflord the attrac 
tion of the placid if somewhat indolent, method of drifting 
to the capital amidst the ever varying scenery of tho most 
beautiful country m the East From Bandipur, on the 
northern edge of the Wulur an excellent road now leads 
to Gilgit across the Tragbal pass rising from 5200 feet 
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in the valley to 1 1 ,400 feet on the pass, and falling again 
into the sweet valley of Gurais lief ore surmounting the 
Buml (13,500 feet) and striking the Astor valley, which 
it follows to its junction with the Indus near Bunji At 
Bunji the river is budged Here the height above sea 
level is little over 4000 feet, and there is a compara 
tively gentle rise to Gilgit (4400 feet), although the road 
climbs over many a spur and skirts many a precipice in 
its courst Gilgit is by this route about 400 miles from 
the railway at Hawal 1 nidi A route to Leh which has 
been developed for tilde purposes, now follows the Sind 
valley to its head under the Zoji La (11,300), and then 
crosses thf thvited Dras plittau to the Indus Ihis is 
the great trade artery of Kishmir and Tibet The lm 
provement m these main lines of communication, together 
with the introduction of t< legraphs, has doubtless developed 
a certain amount of internal traffic but it is a curious 
feature of this general commercial advance that the trade 
with Tibet has rather diminished than increased m value 
The general increase in Kashmir trado may bo gathered 
from the following statistics — In 1892-93 the value of 
the txports (exclusive of treasure) was Rx 53 1, 109 and the 
imports 11x486,825 In the year 1896-97 the exports 
amounted to Rx 759,740, and the imports to Rx 702 842 

But undoubtedly the most beneficial measure introduced 
by the administration within late years was the land 
settlement m the Kashmir valloy and the inauguration 
of an equitable assessment of property and crops In the 
year 1887 the people were still m a condition of serfdom, 
with no rights and no power to represent their grievances 
They were fore ed to labour and to sow, and others gathered 
the ineroase Cultivation was bad, and the revenue was 
not paid The character of the people, timid yet per 
sistent, degraded yet intellectual wis the direct result 
of evil administration 1 oreed labour was imposed by 
local oftic laldom and no heart was left m the 1 ibourers 
Y r ct with the persistency of their forefathers, who had 
survived the despotism of Pathan Moghul, Sikh, and 
I)ogra the Kashmiris clung to their land and their tradi 
tions ind they probably represent to this day a people 
historically older than any to bo found in northern India 
still associate d with the land of their ancestors Remem 
benng the beauty and the fertility of the vale of Kashmir 
tins is perhaps not so surprising as it would otherwise 
seem Thiro is but little crime amongst these people 
They are a law abiding race, as they were under the lr 
Hindu kings Sueeessive dynasties have left no impress 
on their liiticmal character lhty are to-day what they 
woro thousands of yeai s ago And at last the land settle 
ment has brought a good mtasuio of prosperity and con 
tentinent amongst tin tn 

The ro venues collided from tho valley of Kashmir in 
1880-89 amounted to —I and revenue, Rx 12 3,126, other 
sources, Rx 55112 in 1 89 1-9 1, laud revenue, Rx 147,984, 
other souues K\ 91 r >27 The valley comprises three dis 
tncts (Khan, Anantnag and Sopui) with eleven tehsils y 
independently of the districts of Mozafarabad, Gilgit and 
Ystor, and is under tlu executive chaige of the Governor 
of Kashmu (tho Hakim i Ala) Ladakh and Skardu are 
under tho Govei noi of Tummu Tn 1835 the population 
of the valley did not i xc ee d 200 000 to which it had been 
reduced from 800,000 m twenty years by oppression earth 
quake pestilence, and famine In 1868 a census (the 
accuracy of which, however, is doubtful) gave a popula 
tion of 112 715 Tn 1873 another census returned tho 
total population of the valley at rather under 500,000 
I ater but before the famine, they were computed at 
400,000 In 1877-79 theie occurud tht terrible scourge 
of famine, and the mortality which ensued has never been 
fully estimated It seems probable that 67,000 people 
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died in the city (rather more than half of its inhabitants) 
and 175,000 in the villages (or about three-fifths of the 
population) A number of the chief valleys of the north 
were entirely deserted — whole villages lay m ruins, some 
suburbs of the city were tenantless, the city itself half 
destroyed, the graveyards were filled to overflowing, the 
river had been full of corpses thrown into it In 1891 
the population of the valley was 814,000, of whom 119,000 
lived m Srinagar Ninety three per cent of the people 
were Mahommedans, and the rest chiefly Hindus In 
1901 the population of the state of Kashmir numbered 
1,157,759, of whom 122,536 were in fermagar The 1901 
census gives for Jammu Kashmir, Malakand, Chitral, and 
the neighbouring frontier statos a total population of 
2 906,173, as compared with 2,543,952 in 1891 

But the terrible famine of 1877—79 is not the only 
calamity to bo recorded m the last quarter of the 19th 
century In 1885 an earthquake occurred of longduiation, 
which occasioned great loss of life lliree thousand five 
hundred people are believed to have perished The most 
violent shocks were felt in an elliptical area whose focuses 
were Srinagar and Baramulla The earthquake commenced 
on 30th May, and shocks were felt up to 16th August 
V lllages were destroyed and panic was universal Old water 
springs disappeared and landslips occurred frequently 
Large earth fissures appeared about Baramulla and Patan 

In 1892 between 11,000 and 12 000 persons died of 
cholera m the Kashmir valley, and the horror and de 
moralization of that terrible visitation are still vivid in 
the minds of tho people Villages were deserted, eulti 
vation was abandoned and business entirely stopped Mm 
would not lend money, and m the villages the people 
would sit all day long about the graveyaids absolutely 
silent The long lines of coffins borne to the burial 
grounds resembled an endless regiment on the nnrcli 
while on the river a sad procession of boats floated down 
to the burning ghats and living passengers m other boats 
passed by with aveited faces 

Truly, if Kashmir is the land of Orient il ideal around 
which have been woven endless tales in prose and song — 
a theme for romance offbimg wide fields for revels of 
imagination or for the exemse of vivid description — it is 
a laud of calamity also a laud of gum, gray catastioplie 
and horror, su(h as is hardly known m countries less fair 
But a brighter dawn has already broken, and the chequered 
light and shadow of her late history are rapidly yielding 
to the broad day of contentment and? prosperity 

See Dufw Jammu and Kashmir — Latjhenck W R Jhe 
Valley of Kashmir I ondon 1895 — Durand Col A The 
Making of a Kroniur London 1899 — Lydekkeu R Ihc 
( oology of tho Kashmir ana Chamba Territories Records of the 
Geological Survey of India (l H H ) 

Kaslmoff, a district town of Russia, govt i unit nt 
and 90 miles east north east of Ryezan, on Oka river The 
population in 1897 was 13,500, of whom about 1000 a e 
Tatars (about 5000 m the district) It is a wealthy town, 
well provided with educational institutions, and famod for 
its tanneries and leather goods, sheepskins and bells, these 
trades giving occupation to nearly 4000 persons It was 
founded m 1152 In the 15th century it became the 
capital of a Tatar khanate, vassal to and patronized by 
Moscow, as a rival to Kazan, and contains interesting 
antiquities 

See Vet iaminoff Zernoff s The KasirtMff s Tsar « St Peters 
burg 1863-77 

Kassa (. kaschau ), a municipal tow# of Hungary, 
capital of the county of Abaui Torna I ormerly the chief 
town of Upper Hungary, it is still m respect of industry, 
commerce, and traffic the centre of the north eastern part 
of the country Its most important manufactures are 
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tobacco, machinery, iron, furniture and textiles , there are 
many steam mills Population (1890), 28,884, (1900), 
40,101 

Kastamunlp or KASTAMBtfL — - 1 A vildyet 
of Asia Minor which includes Paphlagoma and parts of 
Pontus and Galatia. It is divided into four sanjaks — 
Kastamum, Boll, Changra, and Sinope — is nch in mineral 
wealth, and has many mineral springs and extensive 
forests Its population comprises 1,000,000 Moslems 
and 30,000 Christians 2 The capital of the above, the 
ancient Castcmon , altitude 2500 feet, situated m the 
narrow valley of the Geuk Irmak (Amman), and connected 
by a carnage road, 51 miles, with its port Ineboli on the 
Black Sea. The town is noted for its copper utensils, 
and it has a large trade in mohair The climate, though 
subject to exti ernes of heat and cold is healthy, in 
winter the roads are often closed by snow The popu 
lation of 17,000 includes 2900 Christians Castainon 
an important city in later Byzantine times, was taken 
by the Danishmand Lmirs of Sivas early m the twelfth 
ctntury 

Katha, a district m the northern division of Upper 
Burma, with an appioximate area of 7000 square miles, 
3000 of which consist of the former separate state of 
Wuntho It is bounded on the N by the Upper Chind 
win Bhamo, and Myitkyma districts on tht by the 
Kau kk we river as far as the Irrawaddy, thence east of 
the Jnawaddy by the bhan State of Mona Mit (Momcik), 
and by the Shwcli river on the S by the ruby mines 
dtetnet and Shwebo and on the W by the Upper 
t hmdwin district 1 licit are threo ranges of hills running 
through the district, known as the Minwun Gangaw and 
Mangm ranges They separate the three mam rivers — the 
Iirawaddy, the Mtza, and the Mu Tin Minwun range 
runs from north to south and forms for a considerable 
]>art of its length the dividing line between the Katha 
district propei and what formerly was the Wuntlio state 
Its average altitude is between 1500 and 2000 feet The 
Gangaw range runs from the north of the district for a 
considerable portion of its length close to and down the 
right bank of the Irrawaddy as far as Tigyaing, where the 
Myatheindan pagoda j|ivcs 1 ts name to the last point 
Its highest point is 4400 feet but the average is between 
1500 and 2000 feet Tlje Katha hr inch of the railway 
ciosses it at Petsut a small village 12 miles west of 
lvithatown The Mangin range runs through Wuntho 
Its highest peak, Mitingthftn, attains an altitude of 
54 j 0 teet # 

( old copper iron and lead are lound in conmdeiable quantities 
m tho disti ict 1 he Kyaukpa/at gold 19 mes worked by an Lnglish 
company give good leturns Tho iron copper and lead arc not 
now woiked Jade and soapstone also exist and silt is produced 
iiom brine wells There aio thioo forest reserves m Katha - the 
Up| ei Meza range with 234 square miles *the I owu Mt /a range with 
188 sqiiaie miles and fhe Irrawaddy range which is undci pioctss 
of Constitution The population K cording to the (ensus of 1891 
was as follows — Europeans and Eurasians 78 other mixed classes 
1400 Hindus 500 Maliommodans Burmese Shans and Kadus 
105 796 aboriginal races iflamly Kathms 3811 — a total of 
111 588 and in 1901 176 514 of whom 86 790 were malts and 
89 724 females The number of Shans is ibout hall that of Bur 
mesc and of Kadus half that of Slums The Shans aro mostly in 
the Wuntho subdivision Rico is the c lucf crop 111 the plains tea 
cotton sesarnum and hill ncc in the hills Ihe valley of the 
Me/a which is very malarious was used as a convict settlement 
m Burmese times The disti ict was first occupied by British 
troops but it was not fiiHillv quiotod till 1890 when the Wuntho 
Sawhwa was deposed and 111s state incorporated m the katha 
distnet # 

Katha the headquarters of the district contained 486 houses 
m 1897 The principal public biddings arcstfie couithouse jail 
hospital bazaar telegraph and post offices military and civil 
police lines railway station and wood depdt cWk bungalow and 
public works department offices The principal means of com 
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mumcation are the Iriaw addy i lotilla ste&mei* w Inch run betw cen 
Mandalay and Bhamo and tho lailuuy which communicates with 
Sagany to the south and Myitkyma to the 111 ith A ferry boat 
plies between Katha and Bhamo (} St ^ 

Kathiawar, 01 Kattwnak a peninsula of lmlia 
within the Gujarat division of Bombay, giving its name to 
a political agency lotal aiea about 21 300 square miles 
population 3 000,000 Tht so figures include a poitiun of 
the British district of Ahtncdabad, a portion tf tin st itc 
of Baroda, and the small Portuguese rnttluiunt of Dm 
The political agency of Kathiawar has an area of 20 559 
square nulcs, population (1881) 2 343 899 (1891) 

2,752,404, showing an increase of 17 pur cent average 

density, 134 poisons per square mile I 11 1901 the 
population was 2,327 456, showing a dceriast of 15 pei 
cent, due to the results of famine 1 he estimated gioss 
revenue was Rs 1,98,19,520 total tribute Bs 11,35,000 

ihere are altogether 188 states of vaiying size and important t 
of which 14 exercise independent jurisdiction while tin rest art 
more or less under British administration Most ol them paj 
tribute to the British ( overnment tho Gaekwai ol Baioda 01 tht 
Nawab of Tunagarh but the tnbuto is always collet tt d 1 y Bnti h 
officials The seven states of tho first c lass aio hmagaih A aw ana 
gar Bliaunagar Porbandar Dhrangadra Mom and( ontlal Jh 
headquarters of the political agent aio at Rajkot in the centtn ol 
thepemnsula where also is tho Rajkumai College foi thoedutation 
of tho sons of tho chiefs Ihort is a sinulai school tor (/uavtn 
or chiefs of lower rank at ( ondal In 189/ -98 the total numb 1 
of schools was 1334 with 8 F 559 pupils being 3 1 percent of the 
population compared with 2 4 poi tent foi the whole of Bomba) 
An excellent system of metre gauge railways has been piovidul 
at tho cost of tho leading states Maritime tiadc is also vei\ 
active tho chief ports being Porbandar Mangiol anl Vtrawal 
In 18)7 98 the sea borne exports were valued at Its 2 01 06 9fl 
and the imports at Rs 2 39 81 523 3 he progiessivo prespenty >1 

Kathiawar received a shock lrom the famine of 1899-1900 which 
was felt everywhere with c xtremo seventy The monsoon again, 
failed in 1901 

KatkofF, Michael Nlklforovitch (1818- 

1887), Russian journalist, was born m Moscow m 1818 
On finishing his eouise at the umveisity he devoted bun 
hc If to litc raturi and philosophy and showed so little 
individuality that during the reign of Nicholas 1 he never 
once camt into disagiceable contact with the authorities 
With the Liberal reaction and strong re foi m movement 
which chai acteri/ed the eailiti years of Alexander II s 
reign (1855-81) he thoroughly sympathized and for sonic 
time he warmly advocated the mtioduc tion ot liber il 
institutions of the Bntish type, but whin lu perceived 
that the agitation was assuming a Socialistic and 
Nihilist tinge, and that m some epiartus of the liberal 
camp indulgence was bang shown to Polish national 
aspirations he gradually modified his attitude until he 
came to be legarded by the Liberals as a lenegade At 
the be ginning of 1863 he assumed the management and 
editorship of the Moscow ( azette , and he retained that 
position till his death m 1887 Dui mg these twe nty foui 
years he exercise el considerable influence on public opinion 
and even on the Government by representing with gnat 
ability the moderately (Vmsi rvative spirit ot Moscow in 
opposition to the oecasionally ultra 1 llxral and always 
cosmopolitan spirit ot St Petersburg Mith the Slave) 
phils he agreed in advocating the extension of Russian 
influence in southeastern Puiopt, but he carefully kept 
aloof fioin them and condemned then aichi ologieal and 
ecclesiastical sentimentality Though gene rally tempei ate 
m his views he was extremely incisive and often violent 
in his modes of expressing them, so that he made many 
enemies and sometimes incurred the displeasure of the 
press-censure and the ministers against which he was 
more than once protected by the tmperor Alexander III 
m consideration of his able advocacy of national interests 
His frequent changes of opinion are now lorgottcn, and 
he is remembered chiefly as an energetic opponent of 
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Polish national aspirations, of extreme Liberalism, of the 
system ot public instruction based on natural science, 
and of German political influence In this last capacity 
ho helped to prepare the way for the I ranco Russian 
illiance (d m w ) 

Katrine, Loch, a Scottish lake, lying between 
Stirling and Perth shires 364 feet above the sea It has 
an area of about 4000 aeus and a maximum depth of 78 
fathoms Glengyle water and nearly fifty rivulets feed it 
and it is drained by Achray water and by the tunnels of 
the Glasgow waterworks Since 18 r >9 it has been the 
principil Hourco of the watu supply of Glasgow, and the 
surface lias been rused 5 feet m older to increase the 
capacity which along with that of Loch Arklet, with 
which it is connected is 1 2 000 million gallons One eon 
seepn ni i of the raising of the level was the submergence 
of th< Silver Strand and an ipprcuablc lessening of the 
si/c o! Hl< ri s Isle 

Kattowitz, a town of Prussia province of Silesia, 5 
miles south south east ol Bcuthen It Ins in the midst of 
ironworks and coal mines and has flour mills and manu 
facturis of glass machinery and household utensils 
Population (1885), 14 200 (1900) 11,746 

Kaufbeuren, a town of Havana, Germany, district 
of Swabia, on the Wert in h 66 miles by rail southwest 
of Munich It is still surrounded by walls, and has a 
new town hall It is a suit of the cotton industries 
Population (1886) 6495 (1900) 8161 

Kaufmann, Constantine Petrovitch 

(1818-1882) Russian general, was bom at Maidam on 3rd 
Marc h 1 8 1 8 He entc ri cl the Imperial I ngineers m 18 58 
served in the army of the Caucasus rose to be colonel and 
commanded the nippers and miners at the siege of Kars m 
1855 On the capitulation of Kars he was deputed to 
settle the terms with General Sir W lenwick Williams 
He was promoted to be mxjoi general m 1857, and m 
1861 became eliroetor general of engineers at the War 
Office at bt Pi tersburg, assisting General Milutin in the 
reorganization ot the army Promoted lieutenant general 
in 1864 he was nominated aide de c imp general and 
governor of the military conscription of Vilna In 18G7 
he be i nut governor of Turkestan and held the post until 
his death making himself a name m the expansion of the 
crnpne in central Asia He accomplished a successful 
campiign in 1868 agunst Bokhua, capturing Samarkand 
and gridually subjugating the whole count! y In 1873 
lit attacked Kluvi took the uipital, and forced the khan 
to boioim a vassal ol Russn Ihen followed in 1875 the 
camp ugn against khokind in which Kaufmann defeated 
the khan, Nasreddm Khokand north of the Syr dana 
was annexed to Russia and the independence of the 
rest of the countiy be uime merely nominal This rapid 
absoiption of the khanates brought Russia into close 
proximity to Afghanistan, anel the reception of Kauf 
manna emissaries by the Amir was a main cause of 
the British war with Afghanistan in 1878 Although 
Kauf manu was unable to induce his Government to 
suppoit all his ambitious schemes of further conquest, 
ho sent bkobeleff in 1880 and 1881 against the Akhal 
Tekkcs and was arranging to add Merv to lus successful 
annexations when ho died suddenly at Taslikend on 
1 >tk May 1882 (k ii v ) 

Kaukauna, a city of Outagamie county Wiscon 
mii, U S A , on the Fox river and the Chicago and North 
Western Railroad It has paper and pulp mills Popula 
turn (1880) SU, (1890), 4667, (1900), 5115, of whom 
1014 were foreign born 

KavaJa, or Ca valla, a town of Turkey, on the 


shore of the Bay of Kavala, behind the -<Egean island of 
Thasos Its resident population of about 17,000 is 
increased m summer by an influx of jieasantry, of whom 
during the season 5000 to 6000 are employed in curing, 
drying and preparing for export the tobacco which is the 
speciality of the town, and which engrosses all its agri 
cultural, industrial, and commercial energies The pro- 
duction more than doubled m the last twenty years of 
the 1 9th century It is now largely bought by the State 
monopolies of Austria Hungary Italy, Rumania, and 
bejrvia and is making way m Germany, Great Britain, 
Russia and the United States Ihe crop of 1898 produced 
16 000 tons of marketable tobacco, and that of 1899 was 
even larger In 1900 out of a total export value of 
,£1,220,670, over £1,193,220 was for tobacco The total 
imports average about a quaiter of a million sterling 
Ihe house m which Mehemet All was born— a mean little 
structure m one of the tortuous streets of the old town — 
is still standing It is distinguishable by a plate which 
the authorities have affixed to it 

Kavanaffh, Arthur Macmorrouffh 

(1831-1889), Irish politician, son of Thomas Kavanagh, 

M P who traced his descent to the ancient kings of Leinster, 
was born in Co Carlow, Ireland, 25th March 1831 He 
had only the rudiments of arms and legs but m spite of 
these physical defects had a remarkable cireer Ho learnt 
to nde in tlie most feailess way, strapped to a special 
saddle and managing the horse with the stumps of his 
arms , and also fashed, shot, diew, and wrote, various 
mechanical dodges being dowsed to supplement his limited 
physical capacities He tiavelled extensively m Egypt 
Asia Minor Persia, and India between 1846 and 1853 
and after succeeding to the family estates m the litter 
year, he inarned m 1855 his cousin Miss I ranees Miry 
Leathloy Assisted by his wife he was a most plnl 
anthropic landlord, and was an active county magistrate 
and chan man of the board of guardians A Conscivative 
and a Protestant, he sat m laihament for Co Wexford 
from 1866 to 1868, and for Co Carlow from 1868 to 
1880 He was opposed to the disestablishment of the 
Irish Church but supported the Land Act of 1870 and 
sat on the Bessborough Commission In 1886 he was c 
made a member of the Pi ivy Council m Irehnd He 
died of pneumonia 25th December 1889, in London It 
is supposed that his extraordinary career suggested the 
idea of “Lucas Malets novel The History o) Mr 
Bichard Calmady 

KazaKy a government of middL Russia, at the con 
fluence of the Volga with the Kama Area, 24,601 square 
miles Population (1870), 1,872,437 , (1897) 2,191,058, 
of whom 1,113 555 were women, and 176,396 lived in 
towns It consisted of Russians (885 683 out of a total of 
2,221,100 in 1893), latars (688 650) and a vuictyof 
Iinno lurkish stems Chuvashes (482 260), Chert 
misses (118,511), Atordves (26,648), Votyaks (8792), 
Mescheryaks (3628), some Jews (2829), some Poles (2702), 

&c The Russians belong to f the Greek C hurtk or are 
Nonconformists the Tatars are Mussulmans, and the 
other 1 inno Turkish stems are either pagans or belong 
officially to the Greek Church, the respective figures being 
(in 1893) Grt elt Orthodox, 1,529,2 55, Nonconformists, 
24,112 (more in reality) , other Christian religions, 4025 , 
Mussulmans, 648,877 , Jews 2367 pagans 12 462 The 
average natural yearly increase of population (slightly m 
excess among the Russians) was about 25 000 , marriages 
about 18,000 

Agriculture is the chief occupation and 82 per cent of the 
population are p< asartts Out of 7 672 600 acres of arable land 
4 516 500 were under crops— chic fly rye oats some wheat barley 
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sarrazin, lentils flax hemp and potatoes The crops leave on 
an average year an available surplus of about 1 450 000 quarters, 
resulting in a great scarcity and even famine in bad years There 
are 450 000 horses 300 00Q horned cattle 1 300 000 sheep 100 000 
swine and 32 000 goats Bee keeping is an important branch of 
income Factories occupy only about 10 000 peisons and show a 
yearly return ot about £\ 600 000 A great variety ot petty trades 
especially those connected with wood are carried on in the villagts 
partly for export The fairs are well attended There is con 
siderable shipping on the V olga Kama Vyatka and their tribu 
taries the yeaily returns of the aggregate slapping on the first 
two rivers bung estimated at from £800 000 to £ 1 100 000 
The st hools are very uueaually distributed m the different dis 
tncts of the province anil are attended mainly by tho Russians 
and the Chuvashes but not by the Mussulman children Theie 
wtie in 1892 1238 schools of which 101 wore at Kazah The 
ullage schools wore visited by 40 209 boys and 11 010 girls A 
sc minary lor teachers 12 Russian schools and 682 medrews an 1 
meltebs gave education to 20 930 Mussulman boys and 12 295 girls 
Kazafl is divided into 12 districts the chief towns of whuh are 
Razifi Cheboksary (4u68 inhabitants) Clnstopol (20 161) Kozmo 
dtmiyansk (5172) Laishev (3743) Mainadyzh (421 3) Spassk(2779) 
Sviyazhsk (2363) letyusln (4754) Tsaievokoksliaisk (1654) 
Tsyvilsk (2337) and \ adnn (2467) 

Kazan, capital of the abovt government 50 miles 
*abovo the confluence of tilt Volga with the Kama and 
5 miles from the left bink of tho Volga one of the chief 
ci tics of eastern Russia It has not yet been brought into 
diuct lailway communication with Moscow, and is situated 
276 milts to the east of the Nijm Novgorod railway ter 
minus but it has been connected by a branch line with 
Saransk on the Ryazafi-Samara line (head of the Siberian 
railway) It is probably on this account that its popula- 
tion, which lapidly moriasid from 1850 to 1883, when it 
Reached 110,72b, has since deci eased (125,880 in 1889), 
and only rose to 131,508 in 1897 Russians foim 83 
per cent of its populition and Titars 11 per cent The 
city has been embellished by se viral churches and public 
buildings The university of Kazan, to which students 
flock from north e xst east, and south east Russia, as well 
as from Siberia, has an average of about 800 Htudents, an 
exi client library ( 1 50 000 vols ), good laboratories an ob 
seivatoiy a botanical garden and a variety of museums 
(relies of Bulgarian antiquitic s at the Archaeological Society, 
Pei sian moneys and Arabian MSS both describe d in special 
works) Nine scientific and medical societies connected 
with the university, £hd issuing their special serials, are 
important ecu ties for the study of north-east and east 
Russia and for siimtBic rcseaich Tho factor us (100) 
show a yearly return of about £900,000 Soap and candle 
works, tanneries and tal works are the chief Kaz in is 
also a very import mi centre for trade not only with eastern 
Russia but also with 1 urkestan Bokhara and Persia 

Ste I ini oil in s Art an New and Old — Towns and l tllaqei on 
the Volqa by the Statist leil Oommifrtec I ear oool s of tho same 
— V Vki iaminoi v /i rnoff s A asunoff 1 sars and Tsarevitchs 
St 1 ctorsburg 1864 i vols 7 arinsk\ b Sketches of Old Ka afl 
Kazan 18/7 TiioiimoH’8 7 he Sieqc of Aa afl m 1552 Kazaft 
1890 — N A I< iiisow s w«rks relative to the history of the native 
Imputation Kazaft 1864 and 1869 (p A K ) 

Kazanskaya. — 1 * A Cossack village of south east 
Russia, province of Don Cossacks, district Doni is, on tho 
left bank of the upper Don, 1 65 miles north north east of 
Kamenskaya It has rapidly developed, owing to its trade 
in cattle and horses, and its vinbyards Population 16,970 
2 Another Cossack village of same n^me, in North Cau 
casia, government and 92 miles west-north west of Stavro 
pol, on Kubafi rivir It has become a centre of home 
industries for the weaving of coarse linen and knitting of 
woollen hosiery Population, 6550 

Kazbek (Georgian, Mkm vat i Ossi tian, Urs khokh\ 
one of the chief summits of the Caucasus (the sixth in Older 
of altitude), 42 41 56 N and 44 29 48 F , altitude 
16,546 feet, 7 miles as the crow flies from a station of tho 
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same name on the high load to Tiflis It rises at the 
eastern extremity of the high range which runs to the 
north of the mam range (main water parting), and which 
is pierced by the gorges of the Ardon and the Terek 
Tt represents an extinct volcano covcud with lava, and 
has the shape of a double coni, whose basi lies at an 
altitude ot about 5700 feet Owing to the steepness of 
its slopes, its eight glaciers cover only an aggregate sui 
face of 8 square miles, and the longest of than, Oit/ veil, 
is only 5 miles long with its neve and 2J nubs without 
it The best known glaciei is the Devdorak which cr< i ps 
down tho north < astern slope into a gorge ot the same name 
i caching a level of 7580 feet with its snout Its fall 
being very steep, and its snout being only 5 1 milts fioni 
the military highway, massts of ice and snow occasionally 
fall down upon the latter Panot and Ingilhardt madi 
the first attempt to climb up Kazbek m 1811, but leached 
only a height of 13,861 feet, neither Meyer m 1829 
(14,840 feet) nor Colcnati m 1844 (11,547 feet) reiched 
the summit which was first attained m 1868 b^ 1 rcslifu Id, 
Moori , and Tucker with a Swiss guide Se\ei xl successful 
ascents have been made since, the most valuable in scientific 
results being that of Pastukhoff (1889) Kazbek has a 
great literature, and has lift a deep mark in Russian 
poetry (see 1) W I reshfield in Proceeding s ( eoqi S oc 
Nov 1888, and The A xploratum of the Caucasus 2 vols 
1896, Hatisians Kazbek Glaciers, m hvtitw Puns 
Geoijr Soc xxiv 1888, Pastukhoff in I vestia of the 
Caucasus Branch of Puss Geoyr 6 oc vol x 1 1891 with 
large scale map) 

Kazvfrl, a province of Persia situated north west of 
Tehran and south of Gfl&n On the wist it is bounded 
by hhamseh It pays a yearly revenue of about £22 000 
and contains many important and neh villages which pro 
duce much grain KazvIn the capital of the piovmcc, 
is situated at an elevation of 4165 feet m 16 15 N 

and 50 L and 92 miles by road from lchran It 
has a population of about 35,000 and a thriving transit 
trade, partieulaily since the carnage road between Rasht 
and Tehran, with Kazvfn as half wiy stage, was opened 
It has a telegraph station (since 1859) and a post office 
(since 1876) It is the bnthplace of several celebrated 
writers (mentioned in the earlier volumes), notably of 
Hamel Ullah Mustoff, postmaster geneial m the beginning 
of the 14th century, author of the J\u hat ul A ulub, the 
Tdirikh i r/uz fdeh y and the Zajar ndnuli , the last a very rare 
MS obtained by the British Museum a lew years ago 

Kearney, capital of Buffalo county, Ncbiaska, 
USA, in the broad bottom lands of the Platte rivt i on 
the north side, at an altitude of 2152 fut Its site is 
level and its plan regular It is on the mam oveilmd line 
of the Union Pacific and on a blanch of the Purlington 
and Missouri River Railroad It is in a veiy feitilt agn 
cultural region, with whose development it has kept pace 
Population (1880), 1782, (1890), 8071, (1900), 5014, 
of whom 650 were foreign born 

Kearsley, a township in the Radclifli cum lam 
worth parliamentary division of lancashm Lngliwl 4 
miles south-east of Bolton, with a station on the Lancashne 
and Yorkshire Railway Besides the parish eliurch ot St 
Stephen, there are Congregational, Wish) in I limitive 
Methodist, and Swcdenborgian places of worship iho 
industries are coal mining, iron founding papei making, 
and cotton spinning Area of township and urban dis- 
trict, 997 acres, population (1881), 7253 (1901), 9217 

Kecskemet, a municipal town of Hungary, in the 
county of Pest Pilis Solt Kis Kun, with 48,493 inhabitants 
m 1890 and 57,812 in 1900 Besides raising cereals, 
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fruit is extensively cultivated, and there is a considerable 
production of wine More than a million baskets of fine 
apples and apneots are yearly exported 

Keoley, Mary Anne (1806-1899), English 
actress, was born at Ipswich, 22nd November 1805 or 
1 806 Her maiden name was Goward She went on the 
stage at an early age and, after some experience in the 
provinces, apjKiared in London in 1825 So far she had 
principally undertaken ‘singing parts,” but it was not 
long before she gave these up in favour of the drama 
projier, where her powers of character acting could have 
sco}>e In June 1829 she was married to Robert Keeley, 
an admirable comedian, who died in 1869 Bttween 
1832 and 1818 she acted at Co vent Garden, at the 
Adi 1 phi with Buekstono and at the Olympic with Charles 
Mathews Late m 1818 she made her first great success 
in the part of Nydia, the blind girl, m a dramatized ver 
sion ot The Last Days of Pompeii, and followed this with 
an equally striking impersonation as Smike m Nicholas 
Nukleby In 1839 came her decisive triumph with her 
picturesque and spirited acting as the hero of a play 
founded upon Harrison Ainsworths fade Sheppard So 
dangerous was considered the popularity of the play, with 
its glorification of the prison breaking felon that the Lord 
Chamberlain ultimately foibado the performance of any 
piece upon the subject It is perhaps mainly as Jack 
Sheppard that Mrs Keeley has lived m the memory of 
playgoers who saw her, despite her long subsequent career 
m plays moie worthy of Ik i romaikible gifts Under 
Macready s manage rnent at Diury Lane she played Nenssa 
in The Merchant of Venue and Audiey m As You Like It 
managed the Lyceum with her husband from 1844 to 
1847 , acted with Webster and Kean at the Haymarket 
returned for five years to the Adelphi , and eventually 
made her last regular public appearance at the Lyceum m 
1859 Irora that time she appeared upon the boards 
only to assist at benefits and similar performances In 
spite of the gieat age she attaint d slu preserved an alto 
gether exceptional vigour and youthfulness of disposition 
until the short illness which terminated in her death on 
1 2th March 1899 (r f s ) 

Keeling: Islands (often called Cocos, and Cocos 
Keelinu Islands) a group of coral islands m the Indian 
Ocean between 12 4 and 12 13 b and 96 49-57 JF , 
but including a smaller lslind in 11 50 N and 96 50 
] They wtro discovered m 1609 by Captain Keeling 
on Ins voyage fiom Batavia to the Cape, were in 1878 
(after several years of existence as an independent pos 
session of the Crown) attached to the Government ot 
Ceylon, and eventually in 1882 were placed under the 
authoi ty of the govt i nor of the Straits Settlements 
Since Forbes a account of lus sojourn m 1878, the islands 
have been visited, at tilt expense of Sir John Murray the 
distinguished naturalist of the ChaUen</< r by l)i Guppy 
Mr Ridley, and L)r Andrews Ihe object of their visits 
was the investigation of the fauna and flora of the atoll 
more especially of the formation of the coral leefs the 
account of which by Darwin (who spent a short jx nod on the 
group m 1836 on his voyage m the Ikar/lc) made the islands 
classic ground, as it was from the observations he thtie 
made that his celebrated theory of the formation of coral 
reefs was founded Dr Guppy was fortunito m i caching 
North Keeling Island, which as it can be landed on only 
dining the calmest weather, has very seldom been visited 
The island he found to be about a mile long with a shallow 
inclosed lagoon, less than 3 ftet dup at ordinary low water, 
with a single opening leading into it on its east or weather 
side A dense vegetation of lion wood {Loidia) and othu 
trees md shrubs together with a forest of cocoanut palms, 
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covers its surface It is tenanted by myriads of sea-fowl, 
frigate birds, boobies, and terns {Gy gw Candida \ which 
find here an excellent nesting place, free from disturbance, 
for the island is uninhabited, and is visited by the owner 
(Mr J Glumes Ross) only once or twice a year for the 
purpose of gathering its produce The excrement from 
this large colony has changed the carbonate of lime m the 
soil and the coral nodules on the surface into phosphates, 
to the extent m some cases of 60-70 per cent , thus form 
ing a valuable deposit, beneficial to the vegetation of the 
island itself and probably yet to be of commercial value 
Ihe lagoon is slowly filling up and becoming cultivable land, 
but the rate of recovery from the sea has been specially 
marked since the eruption of Krakatoa, the pumice from 
which has been washed on to it in enormous quantity, so 
that the lagoon has advanced its shores from 20 to 30 yards 
There is an anchorage on the west side of the island 
but, unless m dead calm weather, it must be used with 
the utmost caution, as a northerly wind suddenly arising 
would place a vessel m the greatest jeopardy I orbes s and 
Guppy s investigations go to show that, contrary to Darwin’s 
belief, there is no evidence of upheaval or of subsidence in 
either of the Keeling groups The atoll has an exceedingly 
salubrious climate, and it might woll be used as a sana 
torium lor phthisical patients, the temperature never going 
to extremes The highest annual readiug of the thermo 
meter almoa f never tops 89 F or falls beneath 70 The 
meau temperaturo for the year is 78 5 F , and as the ram 
fall rarely exceeds 40 inches, the atmosphere never becomes 
unpleasantly moist The south east trade blows almost 
ceaselessly lor ten months of the year Both groups of thd 
Keelmgs continue undei the proprietorship of Mr Ross 
A profitable trade is done in cocoanuts, of which the 
islands, now nearly all fully planted, yield an enormous 
number Theie are few other exports The imports are 
almost entirely food stufts and other necessaries for the 
inhabitants, who are all practically the dependants of, and 
form a patriarchal colony under, Mr Ross who is the 
Crowns representative as well as absolute owner, as he 
holds from the Government under a lease of a thousand 
yeais 

See Henry O Forbes A Naturalist s Wanderings m the Paste ni 
Archipelago London 1884 — Dr H H Ouppy The Oo(os 
Keoling Islands Scottish Geographical Maga me vol v 1889 

(H O f) 

Keene, Charles Samuel (1823-1891) 

English block and white artist, the son of Samuel 
Browne Keene, a solicitor, was born at Hornsey on the 
10th of August 1823 Educated at thl IpRwich Grammar 
School until lus sixteenth year he early showed artistic 
leanings Two years after the death of his father he was 
articled to a I ondon solicitor, but the occupation proving 
uncongenial, he was soon removed to the office ot an arc hi 
tect, Mi Pilkington Hnf spare tivnp wa^ now spent m draw 
ing historical and nautical subjects in watercolour lor 
these trifles Ins mother, to whope encigy and common sense 
he was greatly indebted, soon found a purchaser, through 
whom he was brought to the notice of the Whympers the 
wood engravers This led to his abandoning his work as 
an architect and being bouiyl to them as apprentice for five 
years His earliest known design is the frontispiece, 
signed “ Chas Keene, to 1 he Adventures of Dick Jloldhero 
m Search of his Uncle , Sic (Darton and Go , 1842) His 
term of apprenticeship over, ho hireci as studio an attic m 
the block of buildings standing up to 1900, between the 
Strand and Holywell Street, and was soon } ard at work for 
the Illustrated I ondon News At this time he was a 
member of the * Artists Society” m Gliptonc Street, after 
wards removed to the Langham studios In December 
1851 he made his first appearance in Prnich and, after 
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nine years of steady work, was called to a seat at the 
famous table It was during this period of probation that 
he first gave evidence of those transcendent qualities which 
make his work at once the joy and despair of his brother 
craftsmen On the starting of Once a Week in 1859, 
Keene’s services were at once requisitioned, his most 
notable series m this periodical being the illustrations to 
Charles Reade’s A Good Fight (afterwards rechristencd 
The Cloister and the Hearth) and to Mr George Meredith s 
Evan Harrington There is a quality of conventionality in 
the earlier of these which completely disappears m the 
later In 1858 Keene, who was endowed with a fine voice 
and was an enthusiastic admirer of old fashioned music, 
joined the “ Termyn Band/ afterwards better known as the 
i Moray Minstrels ” He was also for many years a member 
of Leslie s Choir, the Sacred Harmonic Society, the Catch, 
Glte, and Canon Club, and the Bach Choir He was also an 
industrious performer on the bagpipes, of which mstruim nt 
he brought together a considerable collet tion of specimens 
About 1863 the Arts Club in Hanover Square was started, 
with Keene as one of the onginal members In 1864 
John Leech died and Keene s work m 1 unch thenceforward 
iound wider opportunities It was about this time that 
the greatest of all modern artists of his class, Menzel, 
discoveied Keenos existence, and became a subscriber to 
Punch solely for the sake of enjoying wee k by week the 
work of his brother craftsman In 1872 Keene, who, 
though fully possessed of the humoious sense, was not 
within measurable distance of Leech as a jestei, and whoso 
drawings weie consequently not sufficiently ‘funny ’ to 
appeal to the laughter loving public, was foi tunato enough 
to make the acquaintance of Mr Joseph Crawhall who had 
been m the habit lor many yeais of jotting down any 
humorous incidents he might hear of or observe, illustrating 
them at leisure for his own amusement The se wei e plac i d 
unreservedly at Keene s disposal, and to their inspiration 
we owe at least 250 of his most successful drawings in the 
last twenty yeais of his connexion with Punch A list of 
more than 200 of these subjects is given at the end of 
The Jife and Letter v of Charles Ei tic of “fundi In 
1879 Keene removed to 239 Kings Load Chelsea, winch 
he occupied until his lest illness, walking daily to and 
from his house, 112 Hammersmith Load In 1881 a 
volume of Ins Punch drawings was published by Messrs 
Bradbury and Agnew, with the title Our People In 1881 
Keene, who had hitherto been a strong man, developed 
symptoms of dyspepsia Mid rheumatism By 1889 these 
had increased to an alarming degree, and the last two 
years of his life were passed in acute sulfeiing borne with 
the greatest courage He died unmarried, aftea a singularly 
uneventful life, on the 4th of January 1891, and lus body 
lies m Hammersmith cemetery Keene, who ntver had 
any regular art training, was essentially an artists artist 
He holds the foremost place amongst Fnglish ciaftsmon in 
blacK and white, though his work hat never been appre 
uated at its real value by the general public No doubt 
the mam reason for this lacl^, of public recognition was his 
unconventionahty He drew his models exactly as he saw 
them, not as he knew the world wanted to see them He 
found enough beauty and romance in all that was around 
him, and, in his Punch work, enough subtle humour in 
nature seized at her most humorous moments to satisfy 
him He never required his models to grin through a 
horse collar, as Gillray did, or to put on their company 
manners, as was du Mauricr s wont But Keene was not 
only a brilliant worker m pen and ink As an etcher he 
has also to be reckoned with, notwithstanding the fact that 
his plates numbered not more than fifty at the outside 
Impressions of them are excc edmgly rare, and hardly half 
a dozen of the plates are now known to be in existence 
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He himself regarded them only as experiments m a difficult 
but fascinating medium But m the opinion of the expert 
they suffice to place him among the best etehois of the 
19th century Apart from tho etched irontispieces to some 
of the Punch pocket books, only three, and these by no 
means the best, have been published Writing in If A t tnte 
for May 1891 of a few which he had seen, M Br icquemond 
says “By the freedom, the largeness of their drawing 
and execution, these plates must be classed amongst 
modorn etchings of the first rank ’ A few impressions are 
to be found m the British Museum, but in the main they 
were given away to friends and lie hidden m the albums of 
the collector 

Ain ii oni i iLfe — G S La\aki> Life and I ettern of Charles Ke^ne 
of lunch — The Work, of ( harles Keene with an introduction 
and notes by Joseph Pfnnfil, and a bibliography by W H 
CHKbsoN — M H Spieimann The History of J unch — M 
C ii AiiPENTiER la Vie Modeme No 14 1880 M H Spieimann 
Magazine of Art March 1891 — M Bhacquemond L Artiste May 
1891 — G S I AYAitT) Scribners April 1892 — JofeFPH 1 fnnkli 
Cinlury October 1897 — Gloiigf dtj Matjiuek Harpers March 
1898 (C S L) 

Keene, capital of Cheshire county, New Hampshire, 
USA, on the Ashudot, and on branches of tho Boston 
and Maine and the Fitchburg Iiailways Its site is a level 
plain, on which it is regularly laid out, with broad, well 
shaded stre ets, and it has ail excellent water supply It 
has varied manufactures, including the repairing works of 
the Fitchburg Laihoad Population (1880), 6784, (1900) 
9165, of whom 1255 were foieignborn 

Keewatin, a chstnct of Canada, bounded on the L 
by Committee Bay, I ox Channel and Hudson and Janus 
Bays, on tho S and b W by the Albany and Knglmh 
rivers, Manitoba Lake Winnipeg, and Nelson liver on 
the W by the lOOtli mendian, and on the N by bimpson 
and Ttae stiaits and gull and peninsula of Boothia thus 
including an area of ii 5,000 square miles Its surface is 
m general baiien and rocky studded with innumerable 
lakes with intervening elevations foiest-clad below 60 N , 
but usually bare or covered with moss or lichens form 
mg the so called “ bairen lands of the north With the 
excc ption of a strip ot Silurian and Devonian rocks, 40 to 
SO miles wide, and extending from the vicinity of the 
bevei n river to the Chui chill and several isolated areas 
of Cambrian and Huroman, the district is occupied by 
I aurentian locks The principal liver is the Nelson, 
winch with its great tributary the North Saskatchewan, 
is 1450 miles long, other tnbutaiies are the Berens 
English, Winnipeg Bed Assimbome and South 
Saskatchewan f lhe Hayes, Severn, and Wmisk also fall 
in from the south west into Hudson Bay, and the I kwan 
Attawapiskat and Albany, 500 miles long, into James 
Bay The Chui chill 925 miles, Thlewiaza, Maguse and 
Ferguson nvers discharge into Hudson Bay on the west 
side , the Kazan, 500 miles and Dubawnt, 660 miles into 
Chesterfield Inlet , and Back’s river, rising near Aylmer 
Lake, flows north-eastwards 560 miles to the Arctic Ocean 
Iho principal lakes are St Joseph and Seul on the 
southern boundary, northern part of Lake Winnipeg 710 
feet above the sea, Island South Indian, Etawncy 
Nuclltm , Yathkyed, at an altitude) of 300 feet , Maguse 
Kaminunak, Baker, 30 feet, Abeidecn, 130 feet, and 
(jarry The principal islands are Southampton, with an 
area of 17 800 square miles , Marble Island the usual 
wintering place for whaling vessels , and Bell and Coats 
Islands, in Hudson Bay , and Akimiski, m Tames Bay 
A few small communities at the posts of the Hudson Bay 
Company constitute practically the whole of the white 
population In 1897 there were 852 Indians m the 
Churchill and Nelson rivers district, but no figures are 
available for the district as a whole The principal posts 
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in Keewatm are Norway House, near the outlet of 
Lake Winnipeg , Oxford House, on the lake of the same 
name, York factory, at the mouth of Hayes river, and 
Forts Severn and Chun hill, at the mouths of the 
Severn and Churchill rivers respectively The lieutenant 
governor of Manitoba is, et ojficio^ lieutenant governor of 
Keewatm (t wh ) 

Kohl, a river port of Germany grand duchy of 
Baden, standing on the Rhine opposite to Strasburg, and 
30 miles by rail south we st of the town of Bade n Here 
was opened in 1900 a harbour 11 480 feet long and 330 
hot wide with an easy entrinee It is protected from 
the Rhine, by a dyke 26 feet high (above Rhino low 
water) and cost some £425 000 A second basin is to 
be added I opuktion (1900) 3003 

Kel Islands, a group m the Malay Archipelago, 
belonging to the residency of Amboyna lying between 
5 and b 5 S and 111 50 and 133 15 b and 
consisting of four paits Nuhu lut or (Ire it Kci Roa or 
little Ke i, the layanda and the Km gioup Gieat 
Ket differs geologically in cvciy respect fiom the other 
groups It is of Tertiary formation (Miocene) anel its 
mountain chain of stone running in the direction of its 
longituelinal axis, has peaks such as Poo Diap fee reach 
ing a he lght of 2600 fc et All the othc r groups are of post 
lertiary formation mcl of level surface hardly relieved by 
any heights According to I rofessor Mirtm, the ficmtior 
of the islands detached as they ate from the Asutic 
continent on the one hand and the Austixlnn continent 
on the other mns between (a) Great Kci and the north 
west of Timor and (() the western isles of the kci group 
Among the produets of the islands aie eopra nmi/c yams 
and tobacco Plante n estimates the population at ibout 
21 000 of whom 1 1 900 are pagans 8 100 Mxhommedans, 
and about 22 Christians Area, 572 sjuire miles 

See Ivan Ou/< g< ogiaj hiNche k< nms elm kc t] Eihuich n in 
Ji/dse/ir Aaidi Gt h 1887 Marius Die Kdinsiln n ilit 
Voih ilfnisa /in Austrahsdi Asiatics tun (Irin/hiur m did part 
vn 1890 VanIIoivmi I)o Km l ll union in 7 qih hi lint 
Gen 1889 VerHla on \an <1 \u tc nst haj ] c Iqko < puc imngc ti 
«n oncloiroolungmi op do hoi] I ilaml n 1889 90 ly I lanton 
and Worthniu 1891 with maj an! < thnogiaplm a| atlas of the 
south western and south fastmn lslan 1 by 1 loyte 

Keighley, a municipal borough (me oiporate el 1882 
extended 1895) in the Iveighlty parliamentary division ol 
V orkslure I ngland on the An e 9 mile s north we st of Jh ad 
ford bv rail By the I etds and T iverpool canal the town 
lft connected with Hull indT iverpool A gi mini ir sc hool 
was founded in 1711 the operations of which have been 
extended so as to unbrace i trade school (1871) for boys 
and a grammar school for girls Hie Public Iibranes 
Acts hau bun adopted I here are a hospital ind eon 
siderablc chanties anel also thre e public pleasure giouncls 
Thepnncipal ineliistiu s are minufac tines of woollen goods 
spinning sewing mcl wishing mac lime s and tools Popu 
lation (1891) 15012 (1901) U5G> 

Keith, v police burgh md impoitant lulway 
junction of Banffshnc Scotland on the n\er Isla 51] 
miles north west of Aberdeen Theie are a public hall a 
hospital and an institute and museum Keith is the 
centre of the agriculture! Bade ot Bintfslurc there art 
manure and lime works and tweed mcl blanket factories 
m extensive dead meat tiaek is e undue ted The public 
school lias a secondary dcpaitment iopulation (1881) 

4 319,(1901) 4751 

Kekui^ Friedrich August (i 82 ‘>-is%) 

German chemist was born at Darmstadt on 7th fa. pit m 
ber 1829 He was intended to adopt the profession of an 
architect, and it was while he was studying at Giessen, in 


| furtherance of that design, that he came under the in 
' fluence of Liebig and was induced to take up chemistry 
I From Giessen he went to Pans, where he attended lectures 
by Regnault, I runy, and Wurtz, and contracted a friend 
ship with Gerhardt , then, aitei a short sojourn in Switzer 
land, ho viHitcd England, and became acquainted with the 
doctrines of Williamson and Odiing He thus enjoyed 
the advintage of personal intercourse with several of the 
leading chemical thinkers of the period On his return to 
( ermany he started a small chemical laboratory at Heidcl 
berg, where with a very slender c equipment, he carried out 
several important reseat dies In 1 858 he was appointed 
]> rofessor of chemistry at Ghent, and in 1865 was called 
to Bonn to 611 a similar position which he held till his 
death on 1 3th J une 1 896 Kekule s mam importance lies 
in the fai reaching contributions which he made to chemi 
cal the ory especially m regard to the constitution of the 
c xrbon compounds The doctrine of atomicity had already 
been enunciated by Frankland when in 1858 kekule 
published a paper in which, after giving reasons for regard 
mg carbon as a tetiavalent element he set forth the 
essential features of las famous doctrmcj of the linking 
of atoms He explained that m substances containing 
se veral carbon atoms it must be assumed that some of the 
affinities of each carbon atom are bound by the affinities 
of tht atoms of othc r ele me nts contained m the substance, 
and some by an equal numbei of the affinities of the other 
e ttibon atoms The simplest case is when two carbon atoms 

are combined so that e>ne affinity of the one is tied to one 
affinity of the other two, therefore, of the affinities of the 
two atoms are occupied in keeping the two atoms to 
gi tin r and only the rc maining six are available foi atoms 
of othc r elements The next simple st case consists in the 
mutual interchange ot two affinity units, and so on This 
c onccption k el Kc ku U to his 1 closed chain oi “ ring 
the oi y ot the constitution of benzene (see ( hemistry 
m vol xxvi ) which has been exiled the ‘ most brilliant 
piece ol prediet ion to be found m the whole range of 
I oi ginic chemistry and this in turn led in paiticular to 
I the cluudition of the constitution ot the “ aromatic com 
* pounds and m general to new methods of chemical 
I synthesis and decomposition anc^to a deeper insight into 
I the composition of numberless organic bodies and their 
mutuxl relations Professoi F R lapp, indeed, went so 
fir as to say in the kekule nufinorial lecture he delivered 
bcfoit the London Chemical Society on 15th December 
1897 that thiee fourths of modern organic chemistry is 
duectly oi indirectly the product of kokuks benzene 
theory, ind that without its guidance and mspnation the 
industries o£ the coal tai colours and the artificial thera 
peutic agtnts in then ''present form and extension would 
have been inconceivable (h m r ) 

Keller, Gottfried (isw-im) German no\ elist 
was born at Zurich JLOth July 1819 His fathei a master 
] oilier dying while Gottfried was young, his education was 
impi rfc c t and lie wasted much time in trying to learn to 
paint At length interest in politics thiew him into litera 
tint — his talents first disclosed by some shoit potms 
obtaining it cognition from the government of Ins native 
canton md he was enabled to go through a regular course 
of study at the University of Heidelberg Lioin 1850 
to 1855 ho lived at Berlin, where he wiote his most 
important novel Der grune Hetniith (23rd ed 1901) 
remark able for its delicate autobiographic portraiture and 
the beautiful episodes intesrwoven with* the action and 
Die 1 <ute io7i ^i[dwyla (27th ed 1901), studies of Zurich 
lift including m Romeo imd hdia, am deni Dorfe the most 
powerful story of red life ever written m German, and m 
Du diet gerechten Aammnuu hei almost as great a master 
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piece in the department of humour Returning to his 
native city with a considerable reputation, he received the 
appointment of public secretary For a time his ereatne 
faculty seemed paralysed by his public duties, but m 1872 
appeared Sieben Iegendcn y and m 1874 a second scries of 
Die Leute von Seldwyla , in both which books, if no longer 
visited by such happy inspirations as in his youth, he 
displayed no abatement of power and originality He 
retired from the public service m 1876 and employed his 
leisure m the production of Zuncher Lovdlen (1878) 
Das Sinwgedicht, a charming novel (1881) and Martin 
inlander (21st ed 1901), a criticism on Swiss institutions 
m the form of a fiction (1886) He died on l r >th Inly 
1890 Kellers place among German novelists is very 
high and his genius is entirely original ben have united 
such fancy and imagination to such uncompromising 
realism, or such tragic earnestness to such abounding 
humour The serious didactic purpose of his novels is so 
tar from being obtruded that except in the last it is 
hardly perceived His Gesamvulk If n ke were published 
in eleven volumes m 1889-1901 
Sec Bach i old Kellers I them si tnc Bnefe nnd Taqe hitcher (Berlin 
1893-95) and Gottfried Keller a Selection of hi s laics tianslated 
by hate Freiligrath hroeker (London 1891) (r e ) 

KelSO, a burgh of barony and polite buigh of Itox 
burghshire Scotland on the river Tweed at its junction 
with the Ttviot 23 miles west south west of Berwick on 
Tweed by road The distinctive lord industry now is the 
making of fishing tackle of all kinds for whitb Kelso 
firm* are widely famed Theie is a high school I opula 
tion (1881) 4701 (1901) 1006 

Kelvin, William Thomson, 1st Baron 

(1824 ) British physicist the second son of Taint s 

Thomson I T 1) professor of mathematics in the University 
of Glasgow was born at Belfast Ireland 26th June 1824, 
his father bung then teacher of mithunatics in the Loyd 
Academical Institution Tn 18 32 Jarnts Thomson at ct pted 
the chair of mithematics at Glasgow and migrated tin the r 
with his two sons, James and Willum who in 181 1 
matriculated in that university William bung then little 
more than ten yeais of %,c and hiving acquired all his 
early education through his fithers mstiuetion In 1811 
William Thomson entered Piterhouse, Cambridge and 
in 1845 took his dtgree is second wunglei, to which 
honour he added that of the first Smiths Brize Hit 
stnior wrrangler in his yen wis Stephen Ptrkinson, a 
man of i \eiy different typt of mind yt t ont who was i 
prominent figure in Gimbndgt foi miriy yt irs In the 
same yeir Thomson wis elected bellow of ? eterhousc 
At that time there wtie few ficilitits for tht study of 
experimental stienee m 0r< it Bntiin At the hoy il 
Institution Faiaday held a uniqut position, ind wis fttl 
ing his way almost ifono In Cimbndgt sciemt hid 
progressed little since the days of Newton Thomson 
therefore had recourse to Puis* and for a ytai woil td in 
the laboratory of IfcgnauJt v§ho was then engaged m his 
classical researches on the thumal properties of steam 
but his staym 1 ms was compantively shoit foi in 18 16 
when only twenty two years of ag£ he atcepttd the ( hair 
of Natural Philosophy in the University of f Iasgow 
which he filled for fifty thiet yt us attaining universe] 
recognition as one of the greitest physicists of his time 
The Glasgow chair wis a source of liispnation to 
scientific men for more thin lnlf a century md many 
of the most advanced researches of othei physicists 
grew out of the suggestions which Ihomiem scattered as 
sparks from his anvil One of his earliest papers dealt 
with the age of the earth and brought him into collision 
with the geologists of the Umforrmtiri in school who 
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were claiming thousands of millions of years for the 
formation of the stratified portions of the earth's crust 
Thomsons calculations on the conduction of heat showed 
that at some time between twenty millions and four 
hundred millions probably ibout one hundred millions 
e>f years ago, the physical conditions of the earth must 
have been cntiiely different from those which now obtain 
This led to a long controversy in whieh the ] hysieal prin 
ciplcs held their ground In 1847 Thomson first met 
James Prescott Toult at the Oxford meeting of the British 
Association A fortnight later they again m<t in Switzer 
land, and togi thcr measured the rise of temper iture of tht 
water m a mountain torrent due to its fall Joules 
views of the nature of heat strongly influenced Thomson s 
mind with the result that in 1848 Thomson proposed Ins 
absolute scale of temperature which is independent of the 
properties of any particular thermometne substance (see 
Thermodynamics Ann/ Brit vol xxm p 285) and m 
1851 he presented to tho Royal Society of Fdmburgh a 
paper on the Dynamic il Theory of Heat which reconciled 
the work of Carnot with the conclusions of Rumford 
Da\y Mayer, and Joule, and placed the Dynamieal Theory 
of Heat and the fundamental principle of the Conservation 
of Energy in a position to command universal acceptance 
It was m this paper that the principle of the Dissipation 
of Entrgy, brie fly summarized m tho second law of thermo 
dynamics was first stated (ibid xxu 479 xxm 285) 
In 1850 Thomson experimentally verified the theortticil 
conclusion ot his bi other James thit since watei expands 
on fieezing mcreast of pressure must lower the freezing 
point (ibu{ xn 612) Applying his principles of energy 
to thermoelectric current s Thomson showed that m an 
unequally heated conductor of the same metal a current of 
electricity must generally affect the distribution of te mpi r i 
turi (‘ Thomson cftect ibid \m 97) 

Although his contributions to Thermodynamics may 
propeily be re girded as his most important scientific 
work it is in the field of eltctricity, especially in its 
application to submarine tolegriphy that lord Kthm is 
best known to the world at large I rom 1854 he is most 
prominent among telegraphists The stranded form of 
eonductor wis due to his suggestion (ibid xxm Ilf) 
but it was in the letters which he addressed in Novembei 
inel Dccembei of thit yeir to Professor Stokes, and which 
wire published in the / rofeednu/s of the Loyal Sane ft/ foi 
1855 that he discussed the mathcmitic il theory of signal 
lin^ through submarine ctbles and enuneiiltd tile eon 
elusion that m long cables the retirdation due to capacity 
must render the speed of signalling inversely proportional 
to the squaie of the cable s length (ibid xxm 115, 125) 
Some held that if this were true ocean telegraphy would be 
impossible and sought m c onsccpience to disprove T homson s 
conclusion Thomson on the other hand set to work to 
overcome the difficulty by improvement in the manufacture 
of cables and lirst of all m the production of coppti of 
high conductivity anel the construe tion of apparatus wine h 
would readdyre spond to the slightest variation of the current 
m the cable The mirioi galvinometcr (ibid x 49 x<j ) 
and the siphon recorder, which was patented m 1867 (ibid 
x\ni 121 125) were the outcome of these re scare Ties but 
the sclent Lfu \alue of the mirror galvanome te r is inch pend 
e nt of its use in telegraphy and the si pi on lecorcltr is 
the direct precursor of one form of gilvanonuter (el Arson 
vils) now commonly used m electrical labor itones A 
mind like tbit of Thomson could not be content to deal 
with any physical quantity however successfully from a 
piactioal point of view without subjecting it to measure*- 
ment Thomson s work in connexion with telegraphy led to 
the production in rapid succession of instruments adapted to 
the requirements of the time for the measurement of every 
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electrical quantity, ami when ekctiic lighting came to tho 
front a in w set of instruments was produced to meet the 
nt c els of the electrical uigincc r Some account of lliom 
sons electrometer is given in the earlier volumes of tins 
wotk (vm 1 19-121) while every modem work of import 
mre on clectnc lighting describe s the instruments wine h ho 
has specially elesigne d for ccntril station work ami it m ly 
be said Chat there is no quantity which the electrical engineer 
is ordmanly called upon to me isuie? for whieh T ord Ke Ivm 
has not construe te d the suitable instruim nt ( uri ents from 
the ten thousandth of aiiauipe 10 to ten thousuicl ampeies 
clectrie tl prtshiins from a minute fiaetum of i volt to 
100,000 \olts, tome within the range of Ins lnstiuments 
while the pnvatt consumer of electiie cnotgy is provided 
with a mi ter recording Hoard 


of Sumnei s method for determining the position of a 
ship at sea 

It is impossible withm brief limits to convey more than 
a general idea of the work of a philosopher who has pub 
lisheel more than three bundled original papers bearing 
upon nearly every branch of physical science , who one day 
is working out the mathematics of a vortex theory of 
matter on hydrody namical principles or discovering the 
limitations of the e i] labilities of the vortex atom, on 
anothci is applying his knowledge ot elasticity to tides 
in the solid earth oi e ilculatmg the si/e of water molecules, 
and liter is designing an electricity metei, a dynamo, or 
a domestic watei tap It is only by reference to his pub- 
lished papers that any approximate conce ption can be 

foimcd of his lift s work , but 


of J i ul( units 

When Weber in 1891 pro 
posed the extension of fj xuss s 
system of absolute units to 
e iectromagnetism J honison 
took up tho ejuestiem and 
apply mg the puniipks of 
energy, calculated the ahso 
Into electromotive force of a 
Dime II cell and determined 
the absolute measure of the 
icsistanco of a wire fiom 
the heat produced m it by i 
1 nowu current In 18bl it 
was Ihomson who indue cd 
tlu British Association to 
uppoint its first famous com 
ini i te e for the dek munition 
ot clcctiical staneluels, md it 
was he who suggested much 
of the woik earned out by 
( It ik Maxwell Hal to ui 
SU wait, anti 11 emiiig lenkin 
ns motribe is of that e eunnuttce 
{did mu \\ 1) and 104) 

I lie oscilliteny ehaiietei ot 
the disc huge of tlu J cytleii 
|ai the foundation ot tin 
weak of He it/ and ot wireless 
t hgiuphy were mvestigited 
by him in 189 1 
It was in 187 {that In under 
took to wilt c a sc lies of articles 



the student who has read all 
these knows comiiaratively 
little of Lord Kelvin if he 
has not tilked with him face 
to face Extreme modesty 
almost amounting to {hfh 
deuce is combined with the 
utmost kindliness in lonl 
Kelvin s bearing to the most 
elementary student and no 
thing seems to give him so 
much pleasure as an oppoi 
tunity to acknowledge the 
efforts of the humblest scan 
tific worker Hie piogregs of 
physical discovery eluring tin 
last half of the 19th century 
was pti hips is much due 
to the kindly encouragcnu nt 
which he gave to 1ns students 
and to others who came in 
contact with lum as to his 
own icseaiehes and in veil 
turns, and it would be difficult 
to speak of his influence as 
a teacher in stronger teims 
than this 

One of Ins foinur pupils 
Piofessoi J 1) Cormack 
writes “It is perhaps it 
the lectin e table tint Lord 
Kelvin displays most of his 
e harae^en sties H is mask r 


• (, r ( »l Umd* on tho nun n ,j t t y m, tt tihvinin) wind sowing high sets ont 

liorw compass Hi wioto the n vist conntetid whole, and 

first but so many questions arose in Ins mind that it was alive with e nthusiasm, with smiling face md spuklingeyi 
five yeais la foie the see ond ippe ired In tht meanwhile In shows the panoiama to his pupils, pointing out the 
flu compass wont thiough a piocess of complete re eon siiml mtie s and differences of its paits the boundauts ot 
struct ion in Ins hands a pineess whuh enabled both the our knowledge and the regions of loubt and s])ec ulation 
permanent and the temporal y magnetism of the ship to lo follow him m his flights is real mental exlnlai ition ’ 
bo readily compe nsutod while tht weight of tlu 10 inch Tn 1 S >2 ihomson mairieel Margaret, diughter of Walter 
e 4ir cl was ledueod to one se vonteenth ot that ol the stand irel Omm of Thomliebank, who ijied m 1870 and in 1874 he 
card pieviously m use although tlu time of swing was nnnn el lianeis \nna daughter of Lhailcs R Blaudy of 
increased (ibid vi 228) Set oiul onl\ to the coinpiss m Madeua In 18(>() perhaps chiefly in acknowledgment of 
its value to the sailoi is Thomsons sounding appmtus, his s» rv ices to ti umthfi tic tele grapliy, Ihomson received 
whereby soundings can be tal tn in 100 fathoms by a slop the honour of knighthood, and in 1892 he was raised to 
stunning at 16 knots and by tlu employment ol piano the peuage with the title of Baron Kehm of Laigs The 
wire of a bieaking strength of 1 10 tons pel sejuaie inch C land ( loss of tho Royal Victorian Order was confcrud 
and an iron sinkti weighing only >4 It), with a self on lum in 1 8% the ye ir of the ju mice of his professoriate 
registeiing pressuie gaugt soundings e m be i ipully tak* n In 1890 hi Kcame 1 usielent of the Royal Society A list 
in deep chi an (ibid xxn 281) Diomson s tide gunge of the degites and other honours which lie received during 
tidal hannome analysei and tide pitdictei arc bnefly the hftv three yoais he held his Glasgow chair would 
dcscubnl in tho eailier volumes of t’ns work ^\vm 171) occupy as much space as this article but any biographical 
and among his work m the inkiest of navigation sketch would lie conspicuously incomplete if it failed to 
must bo mentioned his tables for the simplification notice the celebration in 1896 of the jubilee of his pro- 
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fessorship Never before had such a gathering of rank 
and science assembled as that which filled the halls of the 
University of Glasgow on 15th 16th, and 17th of June in 
that year The city authorities joined with the umveisity 
in honouring their most distinguished citizen About 2500 
guests were received m the Umvusity buildings tin binary 
of which was devoted to an exhibition of the instruments 
invented by Lord Kelvin togethei with Ins certificate s, 
diplomas and medals The Eastern the Anglo Amencan, 
and the Commercial Cable Companies united to celebrite 
the event, and from the University Library a messige was 
sent through Newfoundland, New York Chicago Sin 
1 rancisco, Los Angeles New Oi leans hlonda ind Wash 
mgton and was received by Lord Kelvin seven uul a halt 
minutes after it had been despatched having ti ivelled 
about 20,000 miles and twice crossed the Atlantic during 
the interval Tt was at tht banquet m connexion with 
the jubilee celebration that the Lord Provost of Glasgow 
thus summarized Lord Kelvins charactei His mdustiy 
is unwtaned and he seems to tike lest by tuimn to from 
one difficulty to another — difficulties that would appil 
most men and be taken as enjoyment by no one else 
This life of unwearied mdustiy of universal honoui has 
left Loul Kelvin with a lovable natuie that charms all 
with whom he comes in contact 

Kemble, Frances Anne (I809~i89i) 

English actress and writer, daughter ol the actor Charlc s 
Kemble (Ency Brit xiv 30) was born m I ondon 27th i 
November 1809, and educated ohieliy m liancc She i 
hrst ^appeared on the stage m 1829 is Juliet if Covmt 
f uden Her attractive personality it omt made hci i 
great favourite, her populinty enibhng lie i fitlici to 
uroup his losses as a mana^ei Pe sides ])liymg ill the 
pnneipal womens paits — Tulia m lht llunihbad Ik mg 
perhaps her best — she brought out a pliy of liei own m 
1832, entitled brawis the I 1 ns t a piece of no partuulir 
merit In 1813 she went on torn with hu fitlm m , 
America and in 1834 matt ltd a Southern plantci Air 
1 ic i ee Butler She was so horrified how eve l it the 1 
sliveiy m Georgia, tint she eventuilly it fused to live , 
with her husband on his estates, and flay sep tilted I 
She devoted heiself largely to liter u y work In 1819 ’ 
she published a volume of hei Journal in 18 17 anotliei I 
pliy, 7 he Star of Seville and in 181 i lot ms She , 
ilso returned to the stige, and following liei f ithe i s i 
example had some sue < tss as a Slnke spt tiiin it ulci She I 
travelled m Italy, and m<l847 brought out a bool on tlu | 
subject, A ) ear of Consolation Tn 1856 slit published | 
Chnstmas Tales (Irom the (kiman) and in 186 5 inothei 
volume of her Journal (doihn ft with life on the (koigu 
])1 mtation), and also a volume of Plat/s including trans 
lations fiom Dumas inel Schiller In 1877 slit letuimd 
to England where she lived — usin & liei maiden nime - 
till her death in I ondontm 1 Hh January 1 89 1 Dining this 
litei fxaiod I anny Kemble wis i prom nent and popular 
hgure in the social life of 1 ondthi She published Records 
of a Girlhood (1878), Retard of Later Lift (1882), Note 
on some of Shakespeare s 1 lays (1882) bar Away an l 
Lonq Aqo (1889) and Further Records (1891) Her 
vinous volumes of renumseenees contain much v tillable 
mateiial for the social and dramatic lustoiy of the 
period (n e h ) 

Kempten, a town of Bavaria Germany district of 
Swabia, 81 miles by rail southwest of Munich and on 
the river Iller The palace of the foimei abbot princes 
(1656-74) is now partly used as birracl s, and the town 
hall, m the old town, has been restored Numerous Kornan 
remains were discovered neir here in 1886 There are 
an agncultural and a technical school Cotton spinning 


and weaving brewing and manufactures of piper wood 
pulp hosiery, machinery and mite lies are earned on 
Population (188 j) 14 168 (1900), 18 s >7 

Kendal, a pirish mumeipal borough and maiket 
town m the Kendal parliamentary division of A\tstmor 
land, England 8 miles fiom W lndeimeie on tlu Kendal 
I ind AVmdermere branch of the I ondon and North \\ i tun 
| lUilway Ivecent elections embrace a town lull mail et 
, house, new buildings foi the gi immar school el< clue 
| lighting and power station, uul many villas and tmaus 
of houses Thuc an i line old punsli tliuich Bonun 
I Catholic, Wesleyan and othei ehipil public libtan 
baths and pleisure giounds Aua 2622 acres Popula 
tion (1891), 14,430 (1901) 14 183 

Kendall, Henry Clarence (I8ii*~i882) 

Australian poet, son of a nnssionaiy v is bom in New 
South Wales 18th April 1841 uul as a young man 
entered a lawyer s office m Sydney lie hid always lmel 
literary tastes and sent some ol Ins own veists m 1862 to 
I ondon to be published in tlu Athtnaum Next ye u lie 
obtained a clerkship m the Lands Dcpaitment at Sydney 
I being afterwards tiansfcrrcd to the Colonial Secietuys 
| ottuc and he combined this work with the writing of 
poetiy and journalism His piiutipal volumes of vast 
vveire leaves from an Australian Roust (1869) and Souqs 
turn the Mountains (1880) his feeling for natuie as 
embodied in An trail in luidseape and bush life bung 
very tiue and full of cluim In 1869 lie lesigned Ins 
] mst in the public seivue and foi some little wink he was 
in business with his biothcis Sn Htmy Parke s took an 
niteiest m him and eventually appointed him to an 
inspt ctoiship of foiests He died on 1st August 1882 
in 1886 a memorial edition of his poems was published at 
Melbourne 

Kenealy, Edward Vaughan Hyde 

(1819-1880) lush hamstei uul mtlioi was boin at 
( oik, 2nd July 1819 bung the son of i local niucliant 
He wis educated at 1 runty Colit ge Dublin and was called 
to the lush bu in 1840 and to the English bai in 1847 
uul obtained a fair pi a< tiff m ciimmal eases In 1868 
he bee une a Q ( anel i buuliu of (nay s Tim It was 
not howevci till 1873 when he berime It itlmg counsel 
foi the liehboinc claim mt tint he emu into any gi eat 
prominence He behaved so violently that Ins conduct m 
the ease lx came i public scandal and altu the verdict 
against In client he staitcd a paper to plead 3ns cause 
and to attacl tlu pulges His beliaviom was so cxtiuiu 
tint m 187 1 lie vv is disbenelied and elisbaired by his Inn 
He then staitcd an agitation throughout the eountiy to 
ventilate his gnevuucs and succeeded in 187 ) m getting 
elected to Pirliamcnt foi Stoke, but no menibei would 
mtioduce him when he took Ins seit l)t Kenealy (as he 
was always known) giadunlly ceased to attract attention 
and on 16th April 1880 he died m I ondon He pub 
lishcd a voluminous amount of vast, and ilso of some 
wlnt mystical theology but lus title to lemcmbi uuc rests 
solely on Ins connexion with the lichborne ease 

KSng Tung:, most extensive of the Mi m States 
m the pi ovine c of Puima It js in tin southun Mnn 
States and lies almost entirely east of the Salween nvi r 
The area of the stite lsutlur over 12 000 squue miles 
On the N it is bounded bv the states of Maiig Lon, 
Along I em and K< ng Huu n (Hsip FKiwu^ I anna) the 
two latter undei Chinese eontiol On the 1 it 18 
bounded by the Mtkhong mu on tin lutliei side of 
which is Fitncli Lao terntoi\ on the S by the 
Siamese Shin States and on the M m a ge neial way by 
the Salween rivei though it overlaps it in some? places 
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The state is known to the Chinese as Meng Ktng, and 
was frequently called by the Burmese ‘the 12 cities 
of the Gon (Hk<n) Kcng Tung has expanded very 
considerably since the establishme nt of British control, by 
the inclusion of the districts of Hscn Vawt Hsfn Mawng 
Mong Hsat, Mong Pu ind the cis Mekhong portions of 
K^ng Cheng which m Burmese times were separate 
charges Jhe clissical name of the state is Kht mara ta 
or Khemarata I ungkipuri About G 1 per cent of the total 
arc i of the stall lies in the basin of the Mekhong river 
and 17 pi i cent in tin Salween diamage ire i The water 
shed is a high ind gnu rally continuous range Some of 
its piaks 1 1 si t> o\cr 7000 fed and the elevation is 
nowhere much 1 m low r >000 led J uallcl to this succes 
Hive hill i inge s run north ind south Mount iinous country 
so go ally j >rc domin ite s th it the sc ittc u d v tile ys ire but 
as islinds in a sc i ol rugged lulls I lie chid rncis, 
triLmtaiirs of the Salween arc the Mam Hka the Hue 
J fmg, Nam Pu ind the Nam Hsim I ho lit st and list 
an very c onsidc rablc rivers J he Mini Hki uses rri the 
Wa or Vu stiles, the Nam Hsim on the wale i shed range in 
the mitre of tho stite Hocks and r ipieis make both 
unnavigible hut lime h timber got s elown the N irn Hsim 
The lower part of both rivers lorms the houndary of Ke ng 
lung state 1 he ehief tubiitaius oi the Mekhon n aio 
the Nam Nga tho Nun i we tho Nam \awng Nam 
1 m, Nam Hole, and Nun Kok Of these the chut 
is the Nam 1 wo which is n eligible in the mteiior ol 
the stite but elite is tho Mckhon^ by i goige broken up 
by roeks J he Nam I in and the Nam Kok no also 
eonsiderihlo streams I ho lowei course of the lattet 
[lasses by Cliitng Rai in Siamcso torntoiy Tho lower 
Nam Hok or Me Huai lorms the bound uy with Siam 

Tho (ixwtuieo of mine nils was i< | ortcel by tho Sawhwa or chief 
to liaruiH Uainier in 1807 hut nonoaio worked oi loeatcel ( old 
i« washod in in oh l of tho «ti tarns It lk foiosts oxrst in Along } n 
and M >ng ilsat anl tho Sawhwa works tlroin as ( ovmmunt eon 
traets Om third of tho [rice roali/id turn the sale of tiro 1 >gs 
at Mouimmn is lotarmel as the Ho vonimi nt ltyalty Then aio 
teak forests also m tiro Mekhong drainage area m the south of 
tha state* hut tire re is only a local market for tho timber Kilt 
as olse»whoro m tho Slum States is tho chief crop Next to it is 
sugar cano which is grown both as a held crop and m gaidens 
laith nuts and tobacco aio tho only othei held crops in tho 
valloys On the hills hi sides neo cotton poppy and tea art 
tho chief crops The cotton g os to China exupt what is locally 
used and so does tho surplus opium which was formerly clmlly 
sold m tho Ujq >oi Lao couiitiy now biomh territory and a closed 
markot lho tea is carelessly grown badly niopaud and only 
consumed lot ally A groat deal of garden produce ih raised in tiro 
valloys espee rally noai the capital The state is rich in cattle 
and exports them to the country west of tho Salween JThoro is 
no moans oi estimating the volume ol trade Cotton and opium 
are extorted in large quantities the forma entirely to ( hum a 
good (leal of the latter to noithern Siam which also takes shoes 
and sandals lea is earned through westwards liom King llung 
and silk from the Siam sc Shan States Cotton and silk woavmg 
aio dying out as industries 1 urge quantities ol hIiocs and sandals 
are made of buffalo and bullock hide with ( hinese felt uppers and 
soft he Imails Thai is a good deal of [ottery work and the chief 
work m non is tire manufacture ctguns which has been earned 
on for many years in urtam villages of tho Sanr lao district 
Th© gun barrels and springs are rule hut oflufive though not 
very elu i able 1 he revenue of tli state is collected as the Bn mu se 
thatkanmla a iude system of me mu tax hrorn 1890 when the 
state made its submission the annual tubutaiy offerings made in 
Burmese times weio continued to the British t overnment 

Nothing but tho loughest enumuatioii has ever b en made of 
the population lho fallowing estimate was made by Mi Stirling 
the political officer in cluirg ot the state ml89/ 98 — Inhabitants 
ol the valloys Slums or Slum ( hinese 1 Iff 000 inhabitants of tho 
hills 56 560 giving at til population ot 17 > 560 I lus is base! 
on a rou^h enumeration ot households Ot the \anous tribes of 
Sharis the Hkun and I u contribute about 16 000 each the we stern 
Shans 3 >000 tin I tm and J ao shans about 7000 and tho 
( hinese Shans about 5000 Ot tho lull tribes the haw or Akim 
aio the most homogeneous with 22 000 but probably the ’Wa (or 
Vu) dis 0 m cd under \anous gratuitously tubal names are at 


least equally numerous Nominal Buddhists make up a total of 
133 400 and the remainder 39 160 are admitted followers of 
animistic religion Spirit worship is however very conspicuously 
prevalent amongst all classes even of the Shans The present 
Sawhwa or chief received his [latent from the British Government 
on the 9th lebruary 1897 The early history of h§ng Tung is 
very obscure but Burmese influence seems to have been main 
tamed since the latttr half at any rate of the 16th century 
The Chinese made several attempts to subdue the state and 
appear to have taken the capital in 1/65-66 hut were driven out 
by the milted Shan and Burmese troops Ihe same fate seems to 
have attended the first Siamese invasion ot 1804 lho second 
and third Siamese invasions m 18*2 and 1854 resulted m groat 
disaster to the invaders though the caj ital was invested for a time 

Kino Tijmo the capital is situated towards the southern end 
of a valley about 12 miles long and with an average breadth of 
/ miles lho town is surrounded by a brick will and moat about 
5 miles round Only the central and northern portions arc much 
Inn It ever T ho population in 1897 was estimated at about 10 000 
with 2^00 bliau Chinese m d village immediately outside the walls 
It is Hie most eon sidci able town in the British Shan States In 
thr diy season crowds attend tho markot hold according to Shan 
custom every five days and numerous caravans come from China 
The assistant jolitical officer has a guard ot fifty sepoys with a 
British and native officer The military post is 7 miles west ot 
tlu town at the foot of the watershed range At first the head 
<[ u liter* of a regiment was stationed there this was ltdu* d to 
a wm anil it is contemplated to hold the station with military 
polic c Th© site was badly chosen and has proved very uiihcaltlh 
The rainfall lias not boon regulaily taken but piobably averages 
between 50 and 60 inches for the year The temperature seems 
to rise to marly 100 Fain during the hot weather falling 30 or 
more diy’ing tin night In tho cold weather a temperature of 
40 or a few degrees moio or less appears to be the lowest ex 
pononetd (j ( s< ) 

Kennedy v Benjamin Hall (180K1889) 

bnglish scholar and sc hoolmastci was born at Suflimu 
Hill, near Birmingham 6th November 1804 He was 
c due ated at King rdwnrds School Birmingham , and Sfc 
John s Colic ge Cambridge At the university he carried 
off on 15 classical pn/eaftci another until having graduate d 
is senior rlissic he was elected bellow and Classical 
J ccturcr of St JohnH College in 1828 Two jears later 
lie became an assistant master at Harrow from where he 
went to Shrewsbury School as headmaster m 183G By 
this time he had been ordained and had lecuved tho 
degree of I)T) from his uiuvusity In 1831 he married 
Miss Janet Cand He retained the headmasterslnp of 
Shrewsbury until 18(>G, tho tlm'by yeirs of his rule there 
being marked by a long series of successes won by his 
pupils chn fly in the field of ol assies During that period 

lie held (from 1811) a probend at Lichfield and (from 
18G5 to 18G8) the incumbency of West bclton Salop 
When lie. retired from Shrewsbury, a large sum w ir 
collected as i testimonial to him, and was devoted [tartly 
to the new school buildings and partly to the founding 
of a Litm professoiship at Cambridge It is cited is 
elnractt i istu of him that he added .£500 to the fund on 
the spe c lal c cmdition that his name should not appear m 
the designation by which the new professorship was to be 
1 nown In 1867 he was elected Itegius Professor of 
Greek at C imbricfge and k anon of Hy in 1870, member 
of the (Council of the Umvcisity m 1880, Hon bellow 
and in 1885 Ordinary belloty of St John s College b rom 
1870 to 1880 ht was a mcmbei of the Committee for the 
Revision of the New Testament He was an enthusiastic 
advoc ite for the admission of women to a university 
education and took a prominent part in the establishment 
of Ntwnhim and Girton Colleges He was also a keen 
politic inn Among a number <nf classical school books 
published by lum are two a Public S thool J atm Pnmet 
and Public S thool Latin Cram nt at winch were foi long 
in almost universal use The former was produced in 
accordance with the racomim. nd ition of a Royal Com 
mission upon the chief public schools, by a committee of 
headmasters (of whom lie was one) and was based upon 
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an Elementary Latin Grammar previously written by him 
He published a masterly edition of Sophocles s (Edipus 
Tyrannus with poetic translation, and performed the 
same office for Aristophanes s j Birds, A sc hylus s Aya 
memnon and Plato s 1 hea*tetus He contributed largely 
to the collection known as Sabrina* Corolla , and published 
a collection of verse m Greek, Latin and Inglnsh under 
the title of Between Whiles He died at Torquay, on 
6th April 1*89 (it i s ) 

Kenosha, capital ot Kenosha county, Wisconsin 
USA on the western shore oi Lake Michigan at an 
altitude of 611 feet It is travel sed by the t kitago and 
Northwestern Railroad ihe site of the city is broid 
and level and its plan fanly ugular It has some lake 
c ommerce and its manufactures include furniture vv iggons, 
and e in mges Population (1880) r )0 19 ( 1 900), 1 1 600, 
of whom 3«53 1 were foreign born 

Kent y a maritime county in the southeastern coiner 
of Fngland The nca of the ancient count), as given m 
tilt census returns, is 999 lit acus, or 1995 square miles, 
with x population m 1881 of 977,706 and in 1891 ot 
1 142 124 of whom 555 718 were miles ind 586,606 
females, the number of persons pel square mile being 715 
and of aeies to a person 0 87 The populitjon of the 
ancient county m 1901 was 1 351 849 The aij,«i of the 
administrative county exclusive of the county borough ot 
( antcibury is 971 849 lues with a population of 7S5 674 
and unhiding the county borough its irea is 975,820 
acres with a population m 1891 of 807 528 and in 1901 
of 936 003 Under the provisions of the I ocal Govern 
ment Act 1888 20 060 xcres of the ancient county wcie 
transferred to the county of London and 5 56 acres part 
of Tunbridge Wells urban sanitary district in the incient 
county of {Sussex were added in October 1890 Ihe area 
of the registiation county is 968 879 acres with i populi 
tion in 1891 ot 806 297 of which 508,617 were ui ban and 
297 650 rural Within this aria the mere isc of populi 
tion between 1881 and 1891 wis 13 68 per cent The 
excess of births over deaths between 1881 and 1891 was 
105 557 

The following table gives the number of marriages births and 
deaths and tlio number of illegitimate births in 1880 18% and 
18% 






Illocit mate Butlis 

Year 

Marriages 

llirtt 

l)t atl 

Mil 

j Tei il s 

1880 

4794 

25; 069 

1- 117 

46 3 

I 438 

1890 

r 242 

22 096 

1- 861 j 

4S r 

1 411 

189 ) 

/029 

23 666 

118/6 

ibo 

464 


The following table shows the man ia ft e birth and death l ate s 
per thousand of the population with the peiceuta„e of illegitimate 
tmths for a smes of )c nrs — 



is 0 > 

1SS0 ] 

JHH0 81 

It K) 1 

1 

1 1881 QK 1 

180) 

Marriage rate ' 

14 0 

13 6 

13 l 

13 1 

1! 7 

1 8 

Birth rate 

32 / 

30 6 ; 

L 31 1 

2/ 7 ! 

27 1 

26 4 

Death rate 

18 4 

17 7 

’ 16 8 

16 1 

lu 6 

16 7 

l ercontago of 
illegitimacy 

4 6 , 

4 0 | 

43 

4 2 

4 0 

3 9 | 


The birth lato anl death rate are below the average for Ingland 
The number of Scots m the county m 1891 was 0695 of Irish 8155 
and of foiugners 372/ 

Administration — Tlio aneicnt county is divided into eight 
parliamentary divisions and it also includes the parliamentary 
boioughs of Panteibur) Chatham Dover Gravesend Hythe 
Maidstone and Roc*iestu The administrative county includes 
seventeen municipal boroughs exclusive of the eounty boiougli of 
( anteibmy (24 868) viz ( hatliam (40 /63) I oil (10 575) Dover 
(41 782) Faversham (11 290) Folkestone (80 694) Cravcsend 
(27 175) Hythe (o65<) L>dd (261 ,) Maid tone (13 516) Margate 
(23 067) New Romney (1327) Queenboiough (1546) Ramsgate 
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(27 693) Rochester (30 622) Sandwich (3174) Tenteidon (3243) 

I un bridge W oils (33 388) The administrative county has one court 
of quarter sessions and fifteen petty sessional divisions The non 
corpoiate membtisof the Cinque Ports ol Dovor and Sandwich and 
the municipal boroughs ot Canteibury Deal Dover I aversham 
Folkestone ( ravesend Hythe Maids ton Mai gate Hi cliester 
Sandwich and lenterden have each sepaiate commissions ol the 
peace and sepai ate courts ot quaitcr sessions and th boioughs of 
1 > dd and New Romne y have sopaiato commissions ol th peac c only 
The ccntial cuminal oouit his puisdution evu ceitaui ] iri Iks ad 
jacent to London All those civil | anshes within tlit ( mntv oi K< lit 
of which any put is within tvulvc miles of oi ol which i ] Lit 1 
more than hftetu miles turn t haling ( loss a it witlnn the imtio 
poll tan police disti let Kent is in the south eastuiui home c it uit 
and Mdidstc nc is the assi/e t wn foi the count) but as l/ts uro also 
held at Gmteibuiy loi tlit c lty Tin. idrnini Dative county contains 
389 entno civil patishes and puts ot 14 oth is at 1 tlio county 
borough of Canteibury 4 entne civil panshes and puits of 10 
others Lhc ancunt comity contain in ad htionto those parishes 
now in the county of Lunch n 4t 5 entiu c c ksiastic al } ai ishos ancl 
)iutsof 5 otlitis situate m the dioceses t Canteibury Roclnstci 
and Chichestc r 

Education — The number ot elemental y schools m the county on 
31st August 1899 was 570 of which 112 wtu 1 oard and 4 r 8 were 
vrluntary schools flu latter liirluling 401 inti >ual Chinch cf 
England hc liools 11 Wesleyan 19 Romm ( atlu lie and 2 i 1 ntish 
and othu The average attendance nt beai 1 schools was 32 094 
and at voluntuy sc bools 86 96r The total school loaid leccqits foi 
the year ended 29th Scptimbci 1898 woic oven All! 3>2 ihe 
inccino nuclei the Ague ultural hates Act was >v i 2.2788 Dauy 
h li ols have been established by the technical education committee 
ot the Kent county council Lcctui son ho] glowing hoituulturc 
fiuit cultuie bcos (cxtcnsivelv kc]t in Kent) and joultiy lcaring 
have also been cstallishod tluoughout the county ihe Snitli 
I astern Agnculturil College Wye is nuclei the emtr >1 f the 
county councils ol Kent and Suircy In 1899 then weie si\ 
icfoim itory and industrial schools m the count) 

Apicnllvrr — About five sixths of the ana of the eounty ait 
undei cultivation and of this ubout five ninths are in poiniamnt 
jastmi In the thirty ytais from 1868 to 1898 woodland had 
increased fiom /8 000 acres to 9t 9 W 7 acres 6 r >1 acits lire 
occupied by luathland used f l grazing Over 2f 000 a< ies ai 
devoted to ore hauls and over 22 000 anes to small flint and it is 
estimated that since 1808 the whole aua of fiuit land has more 
than doubl d At least 20 000 acus aie di vote 1 to the pioduc turn 
jf ve n t tal les salads lieils and floweis Owm n to the low prices 
obtained foi hop in leant years the acreage has diminished fiom 
38 606 acus in 1868 tr 81 988 aeies in 1899 The lurgcst hop 
auea^e in Kent was m 188 r when there wue 44 834 acus 

The following tahlo gives the main divisions of the cultivated 
area at intervals lioin 1880 — 


I . 

1 Xoar 

r t 1 a 

11 1 r ( 1 
ti l 1 

< n 1 

< I 

Clr 11 

C 1 

n , 

r in 1 it 

1 astui 

1 all w 

1880 

/ 4 1 384 

227 907 

84 4 38 

r l 221 

318 619 

1 3 217 

1890 

/60 /80 

200 36 

77 303 

54 1 39 

368 4/1 

11 639 

1899 



/48 1 7 1 

t 

0 

70 858 

02 >19 

408 (/ 4 

/ 964 


The following table gives particulars regarding the principal live 
stock dunn^ the same )ears 
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Indvstiiev and Irad — According to the annual rtport foi 1898 
of the chief liispec tor ot factories (1900) the total numl u of pcisons 
employed in factories and workshops in 1897 was 4c 089 as can 

J iaicel with 44 677 m 1896 Textile factories employed only 22 t 
n non toxtilo fact nes 39 790 pcisons were employed as conqaied 
with 38 200 in 1896 of which number 16 349 persons wen cm 
ployed m the manufacture of mac bines applianc c s c onve yances 
ancl tools 7194 in the clay and tone industry and ( 1 *1 in paper 
making punting &e The number of peisons cmjlov d in work 
shops in 1896 was / 07 4 of which number 3692 wer emp]o)ed in 
the clothing industiy The fisheries ot Kent ar >f c onsidetahle 
ini] oitanec and are earned on chiotly at Deal Dover 1 dkestonc 
Maigate Ramsgito I egwtll Buy ancl C ravesend ( humps) Queen 
borough Rochester Milton Faversham and Wlntstahle (ovsters) 
Tht county is also famous fir its shipbuilding and Tnauiie engine 
yards iron found lies breweries tanneries &c The docky aids arc 
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at Chatham and Shocrneaa {jacket stations at Dover and lolke 
stout and harbours at Ramsgate and Dover 

Auihokitifm — Lambakdk Pn ambulation of Kent Loudon 
1 »70 1820 — Hahikjj History if hint 4 vols folio Canterbury 
1778-99 2nd edition 12 vols 8vo Canterbury 1797-1801 — 
Mum and Gordon Indigenous Botany London 1793 — 
Sm 1 1 ii ( J R) Bibliotheca ( antiuna london 1837 Arthctoloqia 
( ttiUana ( Transactions oi tin Kent Archaeological Society) 
london from 1858 -Giynnk JSoUs on the Churches of Kent 
London 1877 (h b W ) 

Kenton, cvpita] of Jlirdm county, Ohio USA on 
the Scioto river at an altitude of 1015 feet and on the 
Ohio ( entral I iru s and the Cleveland, Ciucinn iti C hn ago 
and St I oms Radio id Population (1880) 19*10 (1900) 
0852 ol whom 191 wen foreign bom and 271 negroes 

Kentucky —One of the central states of tin Unite d 
Stabs of Amenta it has an area of 40 100 squuc 
milt s 100 squaic miles of which aie estimated to be water 
Hiu faro including the entm breadth of the Ohio uver, ovei 
which it has jurisdiction, and halt of tin Mississippi nvei 
leaving as the land aua of the state 40 000 square mile s 

Population — I ho population of the state m 1880 was 
1,048,690, in 1890, 1,858 615 and in 1900, 2 147,171 
making it at the last date the twelfth state in tho 
country in population The ntc of increase between 
1890 and 1900 was 15 5 per cent about one fourth less 
than the average of the countiy In 1900 the density 
of population was about 54 to tho square mile male s 
were slightly in excess of females tho pioportion being 
50 8 per < cut male s to 49 2 pe i cent female s Tlu 
foreign born numbeitd but 50,219, or 2 9 pu cent of the 
whole populition and the number of negroes w is 2M, 706, 
or 1 1 3 pei cent The propoition of negroes is steadily 
decieasing owing to then migration to othei state s both 
not tli and south of Kentucky The uihan population in 
1900, classing as such all persons in cities of more then 
8000 inhabitants, was 16 9 per cent of the total popula 
tion as compaied with 1 4 9 te n years before The principal 
cities, with the ir population m 1900 aie Louisville, at tho 
falls of the Ohio 204,711 Co\in tt tcm, 42,9 18 and New 
poit 28 101 outlie Ohio opposite Cincinnati Lexington 
26, 169 Paducah on the Ohio, at the mouth of the Ten 
lie sseo, 19,416 Owensboro 11189 Jlcndorson, 10,272 , 
anel Fiankfoit, tho capital 9487 Of the population ova 
ten years of age m 1890 21 6 per cent weie illiterate 
this lllituaey was ii great ]>art confine el to the negiots 
55 9 per eent of whom wtio classed as illiterates, whilo 
only 15 8 per cent of tho whites came under this head 
Out of 469 206 white malts of voting ago in 1900 65,517 
we u unable to wnte while out of 74,728 negio males of 
voting age 16,990 were liinble to write 

Aqmulturt ami Muumf — Kentucky is still m the 
main an agricultural state its duet industries and avoea 
tions u latmg to that bianth In 1 890 tlu ic weie 1 79 26 1 
fauns eompiising 21 412 229 aties of which a little more 
than half or 11,818 882 ucks 46 per cent of tlu total 
area of the state was improved The avei ige si7t of faun 
was 119 aeres, oi a little ks than tho average of the 
country riutt fourths of all fauns weie owned bj tlitn 
occupants, the remainder being l elite d for money or i 
shaic of the prodiu ts Tim value of farms implements 
and live stock, or, in otliu voids tht farm capital, ex 
cetded $428,000 000 and the value of products wis ntaily 
$66,000,000 Tobacco is one of the duel products of the 
state In 1896 there were de \ oti d to its cultivation 
196 745 acres and the crop amounted to 141 62 l 8)0 lb, 
oi 36 per cent of tilt crop of the entire United htntes 
In 1900 12,442,846 bushels of wheat were pioduced in 
amount huger than was needed for the supply of the popula 
tion leaving a surplus of at least 2,500,000 buslids for 
export In the samt yeai 390 064 tons of ha> wtic pro 
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duced, and 2,807,490 bushels o* potatoes, there were 
il,701,876 sheep, and the wool clip was 1,675,163 lb of 
scoured wool The raising of he mp, which was once an 
important industry lias greatly diminished I he area of 
woodland is estimated it 22 200 squaie miles, or 55 per 
cent of the area The forests are mixed, but composed 
largely of deciduous trees, valuable for lumbei The chief 
mineral resources are coal and iron, and their development 
has progressed rapidly In 1900 4,113,620 tons of coal 
were mined, mainly in the eastern field where large) areas 
of superior coking coal are found I he amount of coal 
mined quadiupled lietween 1880 and 1900 giving Ken 
tucky the tenth place among the states m this respect 
Ihe amount of pig lion pioduced m 1900 was 71,562 tons 

Bducniion Chanties^ (c — Tilt public school system was main 
tamed at a cost of $2 b r >0 190 in 1900 The number of pupils 
c moiled was 601 893 or about live eighths ol the numkr of 
jxrsons (/98 027) between five and twenty years of age inclusive 
'l lie avuago attondanoc was only three fifths of the enrolment 
Ihe number of teach eis employed was 9960 and schools were 
oixn lor an average period of only 115 days in the year 
There aie tluiteen colleges foi men including co educational 
institutions and eleven colleges for women The numbe of 
studt nts m all these institutions in 1899 was 6487 Tho statistics 
of c hurt It in< mix rship show that more than three filths of all 
churt li members arc t ither Baptists oi Methodists Baptists con 
statute d 37 per c < nt M< thoaists 24 per cent Roman Catholics 
17 per cent and Disciples ol tlnist 14 per cent of all chuich 
members Of charitable and penal institutions there arc state 
prisons at Frankfort and luldyvillc asylums for the blind deaf 
and dumb at Louisville and Danville and insane asylums at 
Lexington Hopkinsville and Anchorage 

Manujai Lures — Ihe manufactures are largely comprised in tlie 
city of I ouiHville where nearly one half the manufacturing capital 
of the state is invested In 1900 the stato contained 9569 manu 
fuctunng c stablishmt nts (including those having product of leBs 
than $o00 tach) with a total capital of $104 030 791 they em 
ploytd Of 206 hands to whom was paid in wages $22 430 958 
the pioducts had a value of $164 590 069 The leading products 
weie manufactured tobaeio whisky malt liquors flour foundry 
and maclnn shop apphanus iron and steel leather lumber 
cimacis and waggons furniture agricultural implements and 
pfti keel meats 

1 ailimufs — In 190p tho railway milcago was 3083 miles which 
was mainly in the hands of the Louisville and Nashville, the 
C hesapeak< and Ohio and Queen and Cicscent companies Those 
agcnei s of transportation arc supplemented by the Ohio Missis 
sippi Cumberland Tennessee and other navigable nvtrs but 
altogether the means of mteicorniuu leation an not as yet well 
developed 

I mantes The finances are in an excellent condition In 1899 
the re oipts into tlu state treasury weie $ r 013 010 and the 
expt ndituie was $4 282 2 >5 The amount of indebtedness was 
tailing being loss than the sinking fund There were eighty one 
national banks in the state with a capital of $12 000 000 aud 
22 r state and pi lvato banks and ti list companies with a capital 
of $17 000 000 

/ ditieal History — Politically as well as geographically Ken 
tucky is a bordei state political parties being almost equal 

L iweiful with perhaps a slight pieponderancr m favour of the 
cmociatu party winch has tommonly earned the elections 
The election of 1900 was so close as to leave the govcmoisliip 
m doubt and during the i ontrovtrsy , which followed Goebel 
tho Dumeiatif candidate was kilhd The lieutenant gov erlfbr 
on tht Democratic kieket was subsequently d< eland elected 
and was unstalled as governor A new constitution was adopted 
in 1899 (n C* ) 

Kenya, a great volcanic mountain m Last Africa 
situated pist south ot tl\p equator in 37 20 I It is one 
of the highest mountains of Africa its highest peak reach 
mg an altitude, according to cartful tnangulation bv 
( iptam Smith EE, of 17,184 feet The central core, 
which consists of several steep pyramids, is that of a very 
denuded old volcano which when its ciatei was eomplete 
maj have naehed a height of 2000 feet above the present 
summit I avas dip in all directions from the central 
cr> st ill me core, Jiointmg to the conclusion that the main 
portion of the mountain represents a single volcanic mass 
liom the central peaks of which the axis runs from 



KEOKUK — KERMANSHAH 33 


W N W to S S E , ndges radiate outwards, separated by 
broad valleys, ending upwards m vast cirques The most 
important ndges centre m the peak Lenana (16,300 feet) 
at the eastern end of the central group, and through it 
runs the chief water parting of the mountain, m a gener 
ally north to south direction Three main valleys, known 
respectively as Hinde, Gorges, and Hobley valleys, run 
down from this to the east, and four — Mac kinder, H aus 
berg, Teleki, and Ilohnel — to the west Fiom the central 
jyeaks a senes of glaciers, 15 in number, all lying west 
of the mam divide, descends to the north and south, the 
two largest being the Lewis and Gregory glaciers each 
about a mile long, which, with the smaller Kolb glacier, 
lie immediately west of the mam divide Most of the 
glaciers terminate at an altitude of 14,800-14,900 feet, 
but the small C^sar glacier, dramtd to the Hausbt rg valley 
reaches to 14,450 There is clear evidence that glaciation 
was formerly much more extensive, old moraines being 
observed down to 12,000 feet In the upper parts of the 
valleys a number of lakes occur, occupying hollows and 
rock basins in the agglomerates and ashes fed by springs 
and feeding many of the streams that drain the mountain 
slopes The largest of these arc T ake Hohnol, lying at an 
altitude of 14 000 feet, at the head of the valley of the 
same name, and measuring 600 yaids by 400 , and Lake 
Michaelson (12,700 feet ?) in the Gorges valley At a 
distance from the central core the radiating ndges oecome 
less abrupt and descend with a gentle gi admit finally 
passing somewhat abruptly, at a height of some 7000 feet 
into the level plateau These outer slopes are clothed 
with flense forost and lungle, composed chiefly of jnnipeis 
and Podocarpus , and between 8000 and 9800 fu t of huge 
bamboos The forest zone < xtends to about 10 500 fu t, 
above which is the stee}>er alpine zone m whi< h pasturages 
alternate with rocks and crags Tins extends to a g< neral 
he ight of about 15,000 feet but m damp sheltered valleys 
the pasturages extend some distance higher The only 
trees or slnubs in this zone are the giant S ine< to (groundsel) 
and lobelia and tree heaths, the keneno forming groves 
m the upper valleys Of the fauna of the lowc r slopes, 
tracks of elephant, leopard, and buffalo have been seen, 
between 11,500 and 14 500 feet lhat of the alpine zone 
includes two species of Dassy (1 1 a avia), a coney ( Jfyrax ), 
and a rxt ( Otomys ) 9. he bird fauna, which resembles 

that of Mount Elgon, is of con sidei able interest, the finest 
species of the upper /one being an eagle owl, met with at 
1 4 000 feet Both the faujja and flora of the higher levels 
present close affinities with those of other mountains of 
i* ist Africa and of Cameroon The true native names 
of the mountain are sud to be Kilmy iga, Doenyo Ebor 
(white mountain), and Doenyo Egeri (spotted mountain) 
It was fust seen from a distance, by the missionary 
krapf m 1849 , approached fiom the west by Thomson 
in 1§83 , partially ascepded by Teleki (1889), Gregory 
(18f3) s and Kolb (1896) , and its summit reached by 
Mackinder m 1899 « 

See ( ufoohy The Great Lift galley London 1896 — Mao 
kinder Journey to the Summit of Mount Kenya Qeogr 
Journal May 1900 (E He.) 

Keokuk, a city of Lee county, Iowa, USA, on the 
west bank of the Mississippi near the mouth of the Dos 
Moines, at an altitude of 505 foot It obtains its water 
supply from the Mississippi by the Holly pumping system 
It has five railways the Chicigo Builmgton and Quincy 
the Chicago, ltock Island and Pacific the Keokuk and 
Western, the Toledo, Peoria and Western and the 
Wabash These, with the Mississippi, give Keokuk a large 
trade Population (1890) 14,101 (1900), 14,641, of 

whom 1778 were foreign born and 1192 ncgioes 


Kerak, the ancient Rir IJareaeth altitude 3300 feet 
the chief town of a sanjak of the same name in the Sunya 
(Syrian) vildyet of Asiatic Turkey and an important 
military station , situated east of the Dead Sea m a fertile 
district, on a shelving lock plateau almost encircled by 
deep ravines It consists of a walled town with a <astk 
at its south end, which is isolated by a rock hew n ditch *— 
the whole forming an interesting specimen of a mediaeval 
fortress The ongmal entrances were four winding rock 
hewn passages, but the town is now entered thiough 
breaches m the walls, which were in a perfect state before 
the bombardment by Ibrahim Pasha m 1840 There arc 
traces of Byzantine, Roman and eailier occupation includ 
mg rock hewn reservoirs cisterns and conduits But the 
walls standing on old foundations are the work of the 
Crusaders and of their successois the Eyubites and the 
Memluk sultans of Lgypt They were repaired by Sultan 
Bibars in the 13th century The jiopulation (6000 
Moslems and 1800 Orthodox Greek Christians) is of 
very nnxod blood Many of the Christians arc of I gyptian 
origin and the most influential Moslem families came 
from Hebron which from a very early date has had close 
relations w ith Moab 9 he Greeks have tw o churches and 
a monastery the Church Missionary Society a station 
with a medical officer , and the Roman C at holies a small 
monastery and church Kerak was occupied and fortified 
by the I atin kings of Jerusalem m 1142, and was one of 
the great fortresses which commanded the important 
caravan routes from Tgypt and Arabia to Damascus It 
became the chief town of the Seigncune of Keiak dc 
Montreal which included Hebron (Renaud m a chartei 
dated 1177, styles himself IJeb? one ri sis et Montis Etgahs 
dominus ) , and whilst held by the notorious Renaud do 
Cliatillon, 1177-87, it was repeatedly attache d by Saladm 
to whom at last it surrendered m 1188 It continued to 
be a place of importance until the Turks occupied Palestine 
and E & ypt In 1893 after a period of semi independence, 
it was strongly garrisoned by the lurks 

Seo Due dl Luynks Exploration de la Mcr Morte n 106-129 — 
Sc HLUMBRUOEU Renaud dc Ghatillon 1898 — -Triviram Land of 
Moab (C W W ) 

Kora.SU rid, the ancient Pharnacia y a town on the 
north coast of Asia Minor, in the 9 rebizond vildyct, and the 
port — an exposed roadstead — of Kaia hissar bhaiki, with 
which it is connected by a carnage road The town is 
situated on a rocky promontory, crowned by a Byzantine 
fortress and has a growing trade Tn 1899 the exports 
— hazel nuts walnuts, hides, and timber— amounted to 
£187,230 and the mipoits to £135 010 Its popula 
tion consists of 4500 Moslems, 4000 Greeks and 1000 
Armenians Pharnacia was the place from which the 
wild cherry was introduced into Italy by Lucullus, and it 
was afterwards called C erasus by the Romans 

Kerbela, tho chief town of a sanjak of the Baghdad 
vildyet of Asiatic lurkey, built round the spot wheio 
Hosem was murdered It is the principal place of Shiite 
pilgrimage, and of its population (65,000) about 54 000 are 
Shiites chiefly Persians and British Indians 

Kerkuk, altitude llOO feet the chief town of the 
Shehrizor sanjak of tho Mosul viHyct of Asiatic J urkey 
and an important military station It is a centre for the 
purchase of Arab horses for India The jiopulation numbtrs 
about 10,000 Sunm Kurds with a few Christians and Jews 

Kermdnsh&h, an important province of Itrsia, 
situated west of HamacMn, north of 1 uristdn, and south 
of Kurdistan, and extending m the west to the Turkish 
frontier Its popuhtion is about 400,000 and it piys a 
yeaily revenue of over £20,000 Many of its inhabitants 

b \I — 5 
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an nomadic Kurds and Lurs, who pay little taxes The ! 
province produces much wheat and barley, and could 
supply greit quantities of grain for export if means of 
trmsport weie better KermanhilCh (Kcrm&nsh&hdn) the 
cipital of the province is situated at an elevation of 5100 
feet m 14 19 N , and 40 59 1 , about 220 miles from 
Bighdad and 250 mib s from Tehran It has a population 
of ibnut 55,000, ]>ost and telegraph offices, and is situated 
on the high rowl lx twe en It hr in and Bighdad and earnes 
on i greit tnnsit trade, estimated at £750,000 per annum 

Kerry* 1 niaritimt county of Ireland, province of 
Munster boundt d on the N by the mouth of the Shannon, 
on the b by Lime ink and Cork, on the S by Cork, and 
on the W by the Atlantie 

7 opulatwn The area of the administrative ( ounty in 1900 was 
1 1 r 9 iro aoios ot whu h 154 881 were tillage 533 (5% pasture 
181 tallow 1 i 019 plantation 82 819 turf bog 39 404 marsh 
111 318 bam n mountain and 42 058 water roada fencoa ko 
Jhe new administrative county under the local ( ovornmont 
(li eland) Act 1898 is identical with the old judicial county 
1 he population in 1881 was 201 039 and in 1891 1/9 110 of 

wh mi 91 017 were males and 88 119 tcmalca divided aa follows 
among the dilleient religions — Roman Catholics 173 195 
I rotost int I piHcopahans 5077 Me thodiata 399 1 lesbytenans 

210 and other denominations 2 r > The dee rcaae of pe pulation 
between 1881 and 1891 was 10 89 per cent Hie avorage number 
of persons to an ae re was 15 Of the total population 160 742 
persons inhabited the rural distrit ta being an avtrago of 89 
peraons to cat h square mile und< r e rops and pasture The jiopu 
lation in 1901 waal6 r Ml (Roman Catholics 160 209 Protestant 
Ipiseopaliana 4428 Methodists 417 Preabytenana 225 
others 152) being a decrease of 7 7 per cent The tallowing 
table gm a the ele grr e of cducati >n in 1891 — 
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The pircoiitige ol lllituates among Roman Catliolus in 1881 was 
16 1 III 1891 time wuio 8 sup nor sc liools with 391 pupils 
(Roman Catholics 467 ind 1 rotestants 26) and 472 primary 
schools with 43/79 pupils (Roman Catholics 82 834 and 
I rotestants 94 r ) Tin numbii of pupils on tho lolls cf the 
national sdioils on 40th September 1899 was 45 745 of whom 
34 90/ were R nnan C athohe s and 8 48 I rote slants 

1 ho following tabh gives tlie number of baths deaths and 
marnagi s in tho years specified 
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The hath rate ] er thmsand in 1900 was 24 1 and the death rate 
1 ) 9 tin l lie ol lllogitmm y was 1 8 percent of tho total births 
1 ho total number of emigrants who hit the county between 1st 
May 1851 anl 41st Dicoinbu 1899 was 207 786 of whom 10 4 797 
wuc males and 10$ 989 females Tho clmt towns in tho county 
with tlmr populations are — Tialoo 0318 killarnt} 6G r 6 
I latowcl 4800 

Admmiitiati m -The county is divided into foui parli imontary 
divisions north south east and west the nnmboi of registered 
/lectors in 1900 bung respectively f 675 5758 8005 and 6845 
[ho lateable value in 1900 was £404 27 > By the Local Govein 
mont (Ii eland) A( t 1898 tin fiscal and administrative duties cf 
the giand piry wue iransfeirtcl to a county council urban and 
l ilia) district councils wci establish d ami under that Ac t the 
county now comprises 4 uiban and 0 ruril sanitary districts 
iqnculturc - Tho foil iwing tables give the ac leagc under crops 
me hiding meadow and clovei and the amount ol live stock m 
1881 1891 189 i and 1900 
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For 1899 the total value of the cereal and other crops was esti 
mated by the Registrar General at £1 032 005 I he number of 
acres unaer pasture in 1881 was 566 950 in 1891 518 613 and 
in 1900 533 696 


Year 

Hor* » 
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Goats 

Poultry 

1881 
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11 40 
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13 196 

62 063 

20 46 

55 812 
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18 
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Tho number of milch cows m 1891 was 107 111 and m 1900 
108 384 It is estimated that the total value ot cattle sheep 
and pigs in 1899 was £3 453 163 In 1900 the number ot hold 
lugs n jt exceeding 1 acre was 2287 between 1 and 5 1928 between 
5 and 15 4176 between 15 and 30 3886 between 40 and 60 3790 
between 50 and 100 3899 between 100 and 200 1698 between 
200 md500 000 and above 500 110 — total 21 374 The number 
of loans issued (the number of loans being tho same as the num 
her of tenants) under tho Land I urchaso Acts 1885 1891 and 
1896 up to 41st March 1900 was 1660 amounting to £668 46C 
The number of loans tor agricultural improvements sanctioned 
under section 31 of the Lana Act 1881 between 1882 and 1900 
was 1179 and the amount issued £71 685 The total amount 
issued on loan for all classes of works under tho 1 and Improve 
ment Acts lrom the commencement ot operations in 18^7 to 
41st March 1900 was £479 626 the largest amount issued in 
any county in Ireland 

fisheries —The number of vessels registered m 1899 m the 
doep sea and coast fishery districts of Valentia and Dingle was 
822 employing 3487 men and boys Tho number of persons 
cm ployed in tne same year in tho Balmon fishery districts of 
kenmard and killarney was 903 (w H Po) 

Kertchj a seaport of Russia, government of 
Taurida, on tlie Kertch btrait, chief town of tho Kertch 
Yenikde township ( qra donackals t vo) Its mineral *nud 
baths, one of which is m the town itself and tho other on 
the Chokrak lake (9 miles) are much visitc cl The popula 
tion in 1897 was 28 946 Notwithstanding the deepening 
of the sti ut, which now allows ships to enter the Sea of 
Azov, kertch retains its importance for the export trade 
m wheit, which is brought hither by coisting vessels to 
be mixed with the better sorts of American wheat before 
it is exported Inhere is a private museum (NoMkotFs) 
of antiquities 

3 ory important finds of old Greek art continue to be made in 
the neighbourhood as well as at Tamafi on the cast side ot the 
Strait ot kertch llu c itacombs^on tho northern slope of the 
Mitridatcs Hill of which nr ally 200 have been explored since 
1859 possess considerable interest not only tor the relic s ot old 
C ieck art which some ot them contain (although most wc o 

f ) lunch red m earlier tunes) but especially as material toi tho 
nstuy and ethnography of tho Cimmerian Bosphorus In 1830 
the hist Christian catacomb bearing i distinct date 491 was dis 
covcicd by lculakovsky Its walls proved tu be coveicd with 
Ure ck mscrij turns and crosses 

Auiuoiuins — Repoits jf the Imp Arch Commission — 
1 lestia (Bulletin) of the Aiclnves Commission toi laurida — 
Antiquit s dit Jtosphore Lxmm&ricn conserves aa Muste Imperial 
de Ifrmitage Stlotersburg 1854 — Insenptu nts antiquae urae 
septentrional is Ponti fuvim graft ae et lattnae with a preface by 
\ V Latyslioft St 1 eteisburg 1890 — Materials for the Arch 
of Aussia published by the Inqf Ai/i Commission No 0 St 
lotoisbuig 1891 t (l A k ) 

Kestiub Ch under Sen [Kishava Chandra 
Sena] (1838-1884) Indian religious reformer, was born 
at ( alcutta in 1838 His family belonged to one of tlx 
highest castes and boasted a descent which could be 
tiaced through eight centuries At the age of ten he lost 
lus f ither and was brought up under his mother s charge 
He was sent to an English school, w here he made good 
progress and afterwards studied it the colltge of Cal 
cutta where he becaipe proficient in English literature 
and history In accordance with '/he Indian custom, 
he was married at eighteen to a child of ton His 
family wished him to follow a business career and a 
place was found for him m the Bank of Bengal, but his 
bent ^as towards literature and philosophy and he soon 
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resigned his post in order to devote himself exclusively 
to these pursuits At that time Sir William Hamil 
ton, Blair, Parker, Cousin, Newman, and Emerson were 
among Ins favourite authors Ihcir works made the 
deepest impression on him, for as he expressed it, “ Philo 
sophy first taught mi insight and reflection, and turned 
my eyes mwaid from the things of the external world, so 
that I began to reflect on my position character, and 
dtstiny ’ Like many other educated Hindus Keshub 
Chunder Sen had gradually dissociated himself from the 
popular forms of tho native religion, without abandoning 
what he believed to be its spirit As early as 1857 he 
had joined the Bralimo Somaj founded in 1830 by Ram 
Mohun Roy who aimed at initiating a religious reform 
from within, so as to worship Biahma the creator in 
at eoi dance with what he belli ved to be the pure theism 
of the Vedas His successor, Debendra Nath Tagoie 
gathered the worshipped into a stricter association with a 
definite tlieistic creed and moral code and disavowed the 
Vedas because they recognized pantheism, transmigration, 
and ^tlier similar doctrines Kesliub Chundei Sen threw 
himself with enthusiasm into the work of this society, ind 
in 1862 himself undertook the ministry of a thcustic 
church In the same year he helped to found the Albert 
College, and started the Indian Mirror , a weekly journal 
m which social and moral subjects were discussed He 
also travelled about the country lecturing and prt aching 
T lttle by little he had dnfted iwiy from Debendra Nath 
Ta e ort, who wanted to revive tin Hinduism of the Upam 
sh ids % while Chunder Sen s sympathies were more catholic 
and extended to the te idlings of Jesus He also desmd 
to In ing about vinous reforms, such as the remarriage of 
widows and the ibohtion of caste The result wis i split 
in the society which broke up into two sections, Chunder 
Een putting himself at the head of the reform movement, 
which took the name Bralimo Somaj ol India, and tried 
to propigate its doctrines by missionary enterprise Its 
tenets at this time were the following — 1 Ihc wide uni 
verse is the temple of Cod 2 Wisdom is the pure land 
of pilgrimage 1 1 ruth is the everlasting scripture 1 
1 aith is the root of ill religions 5 Love is tlu true 
spiritual culture 6 The d* struction of selfishness is the 
true asceticism In 1866 he delive re d an adehess on ‘ Jesus 
Christ, b urope uid Asia, which caused a good dc il of 
stu and led to the false impression that he was about to 
-unbrace ( hnstianity Tins helped to (ill attention to 
him in Europe and an irritation to visit England wis 
accepted in 1869 Tho # visit was paid in 1870 The 
Hindu pr< i< he r was warmly we lcomcd by almost all dc 
nominations particularly by the Unitarians with whose 
creed the Brahmo Sqm vj bjid most m common, and it was 
the committee of the British and foreign Unitarian 
Association that organized tho welcome sonee at Hanovei 
Square Rooms on 12fch Apufr Ministers ot ten different 
denominations were on the platform Aid among those 
who officially bide him welcome were lord Lawrence 
and Dean Stanley He remained for six months in 
J ngland visiting most of the thief towns, where he 
lectured preached, Ac m all addressing over seventy 
ihoetmgs His eloquence delivery, and command of the 
language won universal admiration His own impression 
-of England was somewhat disappointing C^mstianity m 
England appeared to him too sectarian and narrow, too 
muscular and hard } anePC hnstian life m England moie 
matenahstic and outward thap spiritual and inward I 
tame here an Inchart, I go bad a confirmed Indian I 
•came here a Theist, I go l>ark a confirmed Tfciist I have 
learnt to love my own country more and more * These 
words spoken at the farewell soiree may furnish the key 
to the change m him which so greatly puzzled many of 
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his English friends lie developed a tendency towards 
mysticism and i gi eater leaning to the spiutual teaching 
of the Indian philosophies Outw ndly too ho returned 
in many rtspects to the customs of lus country He ^avo 
his child daughtu m marriage to the mahai ija of Kuch 
Bcliir he 1 carved the performance ot my stu il plays and 
lnmsolf took pait in one lhtse changes alien ite cl many 
of his followers who deseited his standard uid joined 
the moic conservative see turn Two lectures delivered 
between 1881 and 1883 throw a good deal of light on 
Chunder Sens latest doe times I hey were I he Mai 
vellous Mystery, the 1 unity, and Asias Message to 
Europe Ihis latter is an eloquent plea aguust the 
b uropeaniznip, of Asia as well as a prote st against Western 
sectarianism Dui mg tho mtuvals of his list illness he 
wrote the hew SamhiUt or tlu S acted Jans of the An/am 
of the hut Dispensation lie dieel in J ininry 1 884, leaving 
many bitter enemies anel many warm fi lends (a z ) 

Keswick, a township, market town and railway 
station, m the Penrith paih amentary division of Cumin, i 
Duel England neu Dtrwentwater 16 miles west by south 
of Penrith Recent e rections include a cotta^t hospital and 
a pavilion with a laigc hall and other accommodation A 
public park of 28 acre s was provided m 1887 Area of town 
ship, 718 aeies lopulation (1881), 3201 (1901) 4451 

Keswick Convention, an annual summei 
reunion held at Keswick (21 miles from Carlisle) foi 
tho mam purpose of “promoting piictieal holiness by 
meetings for piayor, tliscussion, anel ptisonil intercourse 
Though it has no denominational limits, it is elnelly sup 
ported by the “ I vangelic il section of the Church of 
I ngland The met tings are In Id in a large tent Some 
times is many as 10,000 people are pit sent during the 
week llie use of the Convention should be vicwtel m con 
ntxion with the leligious itaivil of the seventies (vinous 
“ e onferences on the spmtual life, visit of Moody and 
Smkey, use of parochial and numerous home missions 
tie) Iht revival was prim u lly concerned with mdivi 
duel piety, but the interest awal tned soon expanded into 
vigorous missionary enthusi tsin 
The Convention staited in apnvatc manner by Canon Hart ml 
1 atitisby m IS/ iaj idly \v altei th lust It w years Ixth in 
numbers and inilu me m spile el ittueks on Ihe allege l ] pi 
fe tionism ot some ol its badus and on tlu novelty ol its 
methods Its immediate ami has always 1 «tn t > deepen peison il 
lellgion but some indication )l its sueuss m ly l>e seen in the 
mUicst take n by its mend us m toieigu missif ns As an uisUtia 
il liny bo mtritioiicel that in tonseepitmt ol the lust missionary 
meeting of the C nvcntion (1887) se\entten we men missionaries 
went out to the foi ign he lei In the llixkry tf tlu ( M S veil m 
(by Pugene Stode) the missumaiy inlluuiet ol tho Ktswiel men 
in( iinbudge and elsewhere may be? readily traced Cf the bin I 
sketch I lisnseiN Ihe i^tory tf Keswick (u J? N ) 

Ketteler, Wilhelm Emmanuel, Lai on 

von (1811-1877), Cerium theologian and politieian, w is 
born at Ilarkottcn m Bavaria 25th December 1811 lie 
studied theology at Gottingen Beihn Heidelberg uid 
Munich and was oiduncd priest in 1844 Iiom tint 
penod ho resolved to consecrate) his life to maint lining 
tho eause of tho freedom of tho Chuirh from the contiol 
of the State This brought him into collision with the 
civil power, an attitude which he maintained throughout 
tho whole of a stormy ind eventful life Kettelei w is 
rithor a man of action than a scholar uid lie Inst dis 
tinguishod himself as one of the deputies of the 1 lankfoit 
National Assembly, a position to which he w is elected m 
1 S 48 and m which ho soon bee uno note d for his de cision, 
foresight energy and eloquence In 18 j 0 he was made 
bishop of Mainz by order of the Vatican, m pieftienro to 
the celebrated Professor Leopold Schmidt of ( lessen 
who had been duly elected to the post, but whose Liberal 
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sentiments were not agreeable to the Papal party When 
elected Ketteler refused to allow the students of theology 
in his diocese to attend lectures at Giessen and ultimately 
founded an opposition seminary m the diocese of Mainz 
itself He earned on his warfare with the State in a 
manner equally uncompromising Not content with estab 
li slung his seminal y for priests he founded orders of 
School Hi others and School Sisters to work in the various 
educational agencies he had called into existence and he 
industriously laboured to institute orphanages and rescue 
homes In 1858 he thiew down the gauntlet against the 
State in his pamphlet on the rights of the Catholic Church 
m Germany Tn 186 1 he took the fuither step of espous 
ing the e uise of the masses against the classes by adopting 
1 issalles boualistic views and published Ins Die Arbeit 
ft age und dan Chnntenthwm When the question of In 
fallibility arose , he opposed the promulgation of the dogma 
at first on the ground that such piomulgation was m 
opportune Hut lie was not very resolute in his opposition 
I he opponents of the dogma complame d at the very outset 
that lie was waveung half converted by his hosts the 
members of the German College at Rome and further m 
flueneed by his own misgivings He soon deserted his 
anti Inf allibihst colle igucs and submitted to the docites 
in August 1870 He was the warmest opponent of the 
State in the kultui LauipJ provoked by Prince Bismarck 
after the publication of the Vatican decrees and was 
largely instiumental in compelling that statesman to ie 
tract the pledge he had rishly given novel to go to 
Canons i lo such an extent did Bishop von Ketteler 
carry his opposition t hit m 1874 ho forbide his clergy 
to take pait m c oh br itmg the anmve rsary of the battle 
of Stdm md d< e 1 ire d the Rhine to bo i “ C atholic liver 
After this little was heird of him Ho died at Bur^ 
hausen Upper Ha vatu on 18th July 1877 (j j l* ) 

Kettering's 1 rnuiket town in the cistern pailn 
mentary division of NoithamptoiiHhirc Ingland 14 miles 
northeast of Noithampton by rail Recent elections m 
elude h stablishe el arid Roman Catholic chure he s a Victoria 
Hall, a free libruy, two hospitils for infectious disc ist s 
and a general hospital there are an endowed giamrnar 
school and a cattle market Aiea of parish (an uiban 
disti u t) 2814 acres Population (1881), 11 ,095 , ( 1 901 ) 
28 051 

Kettle, Sir Rupert Alfred (1817 1894) 
Fnglish county court judge was bom at Birmingham, 9th 
January 1817 Ills family had for some time been 
connected with the glass staining business In 1845 he 
was called to the bai, and m 1859 he was made ]udgo of 
the Worcestorshne county courts, becoming also a bencher 
of the Middle Icmple (1882) His title to fame rests 
mainly on lus association with the movement for estab 
lulling arbitration m tiade disputes He acted as 
ttrbitratoi m several important strikes, and besides being 
the first president of the Midland iron trade wiges board 
he was hugely responsible for the formation of similar 
boards in other staple trades His name thus became 
identified with the organization of a system of arbitration 
between employe. is and employed and m 1880 ho was 
knighted for his services in this capacity In 1851 he 
married one of his sons subse qucutly be came a I ondon 
police magistrate Sn Rupcit kettlt died on 6th October 
1 89 1, at Wolvc rhampton He was the author of sever il 
important books dealing with the settlement of labour 
disputes 

K6WI&neG 9 i town of Henry county Illinois, 
USA on lilt (. hitago Burlington, and Quincy Railroad, 
at an altitude of 847 feet Its manufactures in luge 
pait ait agncultural implements, waggons and cairiagcs 


Population (1880), 4207 , (1900), 8382, of whom 2006 
were foreign born. 

Key, Sir Astley Cooper (1821-1888), English 
admiral, son of Charles Aston Key (1793-1849), a well 
known surgeon, pupil of Sir Astley Cooper, whose niece 
he married, was born in London in 1821, and entered the 
navy in 1833 After distinguishing himself m active 
service abroad, on the South American station (1844 46), 
in the Baltic during the Crimean war (C B 1 855), and 
China (1857), he was appointed in 1858 a member of the 
royal commission on national defence, in I860 captain of 
the steam reserve at Devonport, and in 1863 captain of 
H M S Frcellent and superintendent of the Royal Naval 
College He had a considerable share in advising as to 
the reorganization of administration, and m 1866, having 
become rear admiral, was made director of naval ordnance 
Between 1869 and 1872 he held the offices of superin 
tendent of Portsmouth dockyard, supenntende nt of Malta 
dockyard, and second m command in the Mediterranean 
In 1872 he was made president of the projected Royal 
N ival College at Greenwich which was organized by him 
and after its opening in 1873 he was knighted (K C B ) 
and mado a vice idmira* In 1876 he was appointed com 
mander m chief on the North American and West Indian 
station Having become full admnal in 1878, he was 
appointed in 1879 principal ADC, and soon afterwards 
1 irst Naval Lord of the Admiralty retaining this post till 
1885 In 1882 he wis made GCB He died at 
Maidenhead, 3rd March 1888 

Key Weet 9 capital of Munroe county Florida 
V S A , on a small island of the same name south wt st of 
the southern point of the peninsula of Honda Bung in 
a commanding position at the entrance to the Gulf of 
Mexico, it is the site of a naval station, which is defended 
by 1 ort T iylor Most of the island is occupied by this 
station, but thue are also several extensive cigir fac torus, 
in which Cuban leaf is made into Key West cigars 
this has been tie chief almost the only business of the 
inhabitants Tn roccnt years, howevei much of this 
manufacture has removed to Tampa, and with it lias gont 
a part of the population During the war between the 
United States and Spain Key West beeamt a very ira 
portant rendezvous and supply point Population (1890) 

1 8 080 (1900) 17,1 14, of whom 7266 were foieign born 
and 5562 negroes 

Kezanlik, or Kasantiit, chief town of a depart 
me nt m the prmcipihty of Bulgaria, dominated on the 
north by the Balkans, at the southern termination of the 
Shipka pass on a tributary of the Mantza about 20 miles 
north west of J ski Sagia, and 59 north of Plnlippopolis 
It posse, sses a higher class school The town is the centre 
of the attar of rose trade m Bulgaria, the whole of the 
Kezanlik valley being occupied by fields of roses Cloth is 
also manufactured It was from Kezanlik that the Turks 
duung the war of 1877-78 directed their attacks against 
the Russians who held tho Shipka pass Population ( 1 893), 
10,765, of whom about one seventh aie Turks 

Khabarovsk, a town of Asiatic Russia capital of 
the Amur region of the Maritime Province, and of the 
Khabarovsk district which comprises the lo^cr Amur from 
its junction with the IJsuri to its mouth It was founded 
in 1855 and is built on a high cliff on the right bank of 
the Amur at its confluence with the IJsun, 48 28 N, 
115 6 L, 5032 miles eilst of Moscow by railway to 
Sryetensk, and thence down tho blnlka and the Amur 
it became a town in 1880 when it was made tho seat 
of the govt rnor general of the Amur region (provinces 
— \mur, Maritime, and Sakhalin Island) Tt is con 
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nected by rail with Yladivostock (469 miles) a branch 
railway being built from this mam trunk to Port Arthur 
The thick forests surrounding the town, now cleared to 
some extent, offer no facilities for agriculture, but its 
position at the junction of two great rivers makes of it an 
important entrepdt for goods coming from the Usuri and 
its tributary the Sungacha, as well as a centre of trade 
and administration Ihe town is built of wood, and has 
a great cathedral bariacks, a corps of cadets a monu 
merit to Count Muravieff Amurskiy, and large storehouses 
It has also a brant h of the Russian Geographical Society 
a good museum, and a rich library, a technical railway 
school, a gymnasium for girls, various primary schools, and 
two philanthropic institutions Population ( 1 897 ), 1 5,082 

Khaibar Pass, the most important of the passes 
which lead from India to Afghanistan f lhe mountain 
barrier which separates the Peshawui plains from the 
Afghan highlands differs in inxiiy radical respects from 
the mountain barrier which intervenes between the Indus 
plains and the plateau farther south To the south this 
barrier consists of a series of flexun s folded pai allel to the 
course of the river, through which the plateau drainage 
breaks down in transvorse lines forming gorges and clefts 
as it cuts through successive ridges West of Peshawur 
the strike oi the mountain systems is roughly from west 
to east, and this formation is maintained with more or less 
regularity as far south as the Poclu nvi r and Waziristan 
Almost immediately west of Peshawur and stretching 
along the same parallel of latitude from the meridian ot 
Kabul to within 10 milts of the Icshxwur cantonmt nt is 
the gieat centrxl range of the Safed koh, whuh forms 
throughout its long straight line ol rugged peaks the 
southern wall or w iter divide of the Kabul uver basin 
About the meridian of 71 E it forks stnding off to 
the north east what is locally known as a spur to tin 
kibul nvtr but which is geogiaphically only pait of tint 
stupe ndous watt r divide which hedges m tilt Kunu and 
Chitral valleys and which undei the name of the Shandur 
ran^e unites with the Hindu Kush near the he id oi 
the 1 a^hdumbash Pamir The Kabul river dens not 
really terminate this northern spui of the Safed Koh it 
breaks through it and in breaking through it is foiced 
to the nortlrw xid m a curved channel or trough deeply 
sunk m the mountains between terrific cliffs and preci 
pices, where its narrow waterwiy affords no foothold to 
man or beist for many #mlcs To roach -the Kabul 
river m the Afghan tei ntory it is necessary to pass over 
this watoi divide and tfio Khaibar stream, flowin^ down 
fiom the pass xt Lundi Kotal to ajpoint in the plains 
opposite 1 xmiud 9 miles to the west oi Peshawur, ailords 
the oppoitumty 

1 rum its commence m&it amongst the foothills opposite 
Jamrud to the 1 undi Ko4d the road (now a driving load) 
follows much the sunn alignment as th*t adopted m the 
fust Afghan war of 1 839-43 If winds amidst mountains, 
and is flanked by cliffs and dominating hills throughout 
its course About halfway between Jamrud and 1 undi 
Kotal tbo hill fortress oi All Mas] id perched on i com 
paratively isolated spur, ibsolutely bus the way It is 
the key to the Khaibar but as tho road approaches, it 
reaches to a height which very considerably l educes the 
command of the fort, winch is not quite so formidable as 
it appeals From All Mfspd to the fortified position at 
Lundi Kotal the road is more open but it is tveiy where 
a road of the mountafhs and not of the plains At T undi 
Kotal (3600 feet) tho Khaibar ends, and tin# drop north 
wards to I undi Khana and by the Okha Khwar nullah 
to Dakka and the Kabul is through Afghan territory 

The Khaibar has been adopted by tho British as the mam 


road to Kabul, but its difficulties before they were overcome 
by British engineers were such that it was never so re 
garded by former rulers of India Ihe old road to Tndia 
left the Kabul river mar its junction with the Kunar and 
crossed the great divide between the Kunar \ alley and 
Bajaor, then it turned southwards to the plains The 
difficulty which the British authorities experienced w ith tin 
Khaibar was chiefly m maintaining and gu irding it against 
tubal attack The tribes occupying the mountains whi h 
flank it and the villages in its immediate neighbourhood art 
the / akka Khel Afndis Farther to the north, within the 
Kabul bend, and clusteimg m the open spaces and uplands 
which lie beyond the dominating peaks of Torsappa (5350 
feet), are the Mohmands, a tribe of Afghan extraction, 
who as a rule give little trouble as they possess com 
morcial and agricultuial relations in the Peshawur valley 
Of late years the Khaibar has been held by Afndi levies 
drawn chiefly from other clans than the /akka, and officered 
by natives The failure m 1896 to retain the command 
of the pass, when the Zakka Afridis combined to attack 
these other Afndi levies (who weie unsupported by British 
troops), induced the Government of India to altei this 
system The Afridi levies who defended the pass with 
great courage and determination against their fellow trades- 
people were still retained as guardians of the Khaibar but 
they were commanded by British officers 

See Sn It Waiibukton Eighteen Years m the KJicubar Lon dm 
1900 (T II H ) 

Khairaffarh| a feudatory state of India, m the 
Chhattisgarh division of the Central Provinces Area 
940 square miles population (1881) 166,138, (1891) 
181,184, aveiage density, 199 persons per square mile 
In 1901 the population was 137 542, showing a decrease 
of 21 per cent, due to the results of famine Tho 
e tmiated revenue was Rs 2,25,000 , tribute, Rs 70 000 
lln chief who is descended from the old Gond royal family, 
iccuvcd the title of raja as a hereditary distinction in 
1898 The state includes a fertde plain yielding rue 
and cotton Its prospenty has been promoted by the 
Bcngal-Nagpur railway, which has a station at Dongar 
garh, connected by road with Khanagarh town, the resi 
dence of the raja 

Khalreddfin (A haired Din - 1 Toy of Religion*) 

( —1890) lurkish statesman was of Circassian race 

but nothing is known xbout his birth and paientage In 
t uly boyhood he wxs in the hands of a lumsian slave 
dmltr by whom he was sold to Hamuda Pasha, then bey 
ot Tunis, who conceived a great affection for the lad uid 
gave him his freedom and a French education When 
Khxiicddin left school the biymade him steward of his 
t states and irom this position ho lose to be minister oi 
li nance When the primt minister, Mahmud ben Ay ad 
absconded to Fiance with the tre asure chest oi the pnri 
cipahty, H imuda despatched Kliaircddm on a mission to 
the Irinch Government to obtain tho extradition of tho 
fugitive The mission failed , but the six yean it occupied 
enabled kliaircddm to make himself widely known m 
Prince to become acquainted with French political ldexs 
md adnnnistrativt methods, xnd, on his leturn to Tunis, 
to remit l himself more than ever us< ful to his Government 
Ilamuda died while Khaireddm was m Prince but he wxs 
highly appreciated by tho three beys— Ahmet (1837) 
Mohammed (1855), inel bad ok (1859)— who in turn 
followed Hamuda xnd to Ins influence was duo the 
sequence of liberal mcasuics which distinguished thfeir 
successive reigns But although Kliaircddm s protracted 
itsideme m Prance had imbued him with liberal ideas, it 
had not made him a French paitisan and he strenuously 
oppostd the French scheme of establishing a pioteetorxte 
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over Tunis upon which France embarked in the early 
'seventies This rendered him obnoxious to Sadok’s prime 
minister — an apostate Tew named Mustapha ben Ismatl — 
who finding his purposes thwarted by Khaireddm, intrigued 
against him and succttded m completely undermining the 
bey s confidence in him His position thus became unten 
able m Tunis, and shortly after the accession of Abdul 
Hamid he acquainted the sultan with his desire to enter 
the Turkish st rviec In 1 H77 the sultan bade him come to 
Constantinople and on his arrival gave him a seat on the 
Refonn ( oinmission then sitting at Tophane Tally m 
1879 tin suit in appointed him grand vmer, and shortly 
afterwuds he prep nod a scheme of constitutional govern 
mint but Abdul Hamid refused to have anything to do 
with it 1 here upon khaireddm resigned office on the 
28th Tuly 1879 More than once the sultan offered him 
anew the grand vi/ierate, but Khurcddm peisistently 
refused it, and thus incurred disfavoui Gouty and other 
wise ulmg, Khaireddm repe itedly but vainly sought leave 
of the sultan to go abroad and reeruit his health Ho 
died m February 1890, practically a prisoner in his own 
houso 

K hair pur, a native state of India m the Sind 
province of Bombay Area 6109 square miles popula 
turn (1891), 1H, 9 17 aveiago density 22 persons per 
square} mile In 1901 the populition was 199 565 show 
mg an appan nt increase of 61 per cent The estimated 
revenue was Its 1 1 38 000 , number of police 181 number 
of schools (1897 98) 110 with 3754 pupils The title of 
G C I I was contone el upon the piese nt Mir on the oee ision 
of Queen Vu tonus Diunond Jubilee lie takes an active 
inteiest m improving his state, and especially in educition 
Khatiu lilt te>wn is situated in 27 31 N and 68 48 k 
on x (ami about 15 miles east of the Indus railway 
station 20 milts south of Sukkur on the hotn-Rohu 
blanch of tin North Western Railway, which here crosses 
a corn* i of the state Population (1891), 6210 

Khamgaon, i town oi liuln ill the Akola district 
of Be rar 310 miles northeast of Bombay lhe populi 
turn m 1881 wis 12 190 and in 1891 it w s 15,598, the 
mumnpil income in 1896-97 was Its 26 161 It is an 
important centre ol the cotton trielo with nine ginmn rt 
tie tones and fi\e presses turning out 4 1000 biles It 
wis connected in 1870 with the Gnat Indian Peninsula 
ltulwij by a bianeh line (7 1 miles) 

Khamsetl, a small but liupoitant provinee oi 1 ersi i 
between ki/v(n and labif/ It consisted forme lly ot five 
districts win n< e its name khatnse h the five/ but is now 
subdivided into seventeen distucts llie language ot the 
inhabitants is Tuikish Jlic piovince piys a revenue, of 
about £20,000 pel annum, anei its cipital is Zaiq in 

Khandeshy a district of British India in the 
Deccan ehusion of Bombay Hie pusent lieadquaiteis 
aie at Dliulia but the l ail way junction of Bliusaw il is the 
ceti tie of tilde Aiea, 10907 scpiaie miles, population 
(1881) 1 252016 (1891) 1 460 851, showing an increase 
of 17 pel cent average density 1 14 persons pel scpiaie 
mile In 1901 the population was 1 460 652, showing an 
lnereasoof less than 2 pel cent lhe land revenue md 
rites were Bs 17 11 892 the incidence of assessment 
being kl 4 9 per acre cultivated area (1897-98), 
1004,057 acres of which 67 692 ware irrigited from 
wells ilc , including 13 610 acres from Government canals 
numbu of police 1858, children at school (1897-98) 
28 916 bung 2 1 per cent of the total population 
registered death rate (1897), 18 82 pc r thousand The 
prineipil crops are millet, cotton pulse, wheat and oil 
seeds Thoie are 70 factories for gaining and pressing 
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cotton, a cotton mill at Jalgaon, with 411 looms and 
20,000 spindles, employing 1300 hands, and six printing 
presses, each issuing a vernacular newspaper of small 
circulation lhe district is traversed for 124 miles by 
the Great Indian Peninsula Railway, which branches at 
Bhusawal (where there is a bridge over the lapti) towards 
Tubbulpore and Nagpur It is also crossed by the Tapti 
Valley line from Surat It suffered somewhat from famine 
m 1896-97 and more severely in 1899-1900 

Khandwa, a town of British Indn m the Nimar 
district of the Central Provinces, ol which it is the head 
quarters 35 3 miles north-east of Bombay by rail Population 
(1881), 15,152, (1891), 15,589 Khandwa is an ancient 
town, with Jain and other temples As a centre of trade, 
it has supersede d the old capital of Burhanpur It is an 
important railway junction where the Malwa line from 
Indore meets the mam line of the Great Indian Peninsula 
Iht re aie eight steam factories for ginning and pressing 
cotton an unaith d high school, and railway school for Euro 
peans and a punting press issuing a vernacular newspaper 

Khdr, a small but very fertile province of Persia, 
known by the ancients as Choara and Choaieno It has 
a population of about 10,000 The governor of the pro 
vinee resides at KishKk Khiir, a lar G e village situated 
62 miles south east ol Ithran or at Arad 'in a village 
with p>st and telegraph offices 9 or 10 miles farther east 
The province has an abundant watu supply fiom the 
Hablch xud and produces greit quantities of wheat barky 
and rice Of the £6000 which it pays to the State, more 
than £4000 is paid in kind — wheat, barley strait and 
rice It is held in fief by the minister of Giown domains 
(khalissoh) 

Kharkoff, a government of Little Russia belong 
mg partly to the basin of the Don and partly to tint of 
the Dnieper Area 21,011 squire miles, population 
2 036 949 m 1882 , 2 509 811 m 1897, of whom 1,212,892 
were women and 167 602 hvul m towns 6 3 per cent of 
the lind is owneel by the peasants 25 pei cent by the 
nobility 6 pel cent by e>wneis ot other elisses, and 6 
per cent by the C town and other institutions A^ncul 
turc is the chief occupition, and the crops in an avenge 
yen aie wheat, 1,080 000 quirteis lye 1,805,000, 
oits 1 100 000 1m ley 721,000, millet, sarri/in, and 
Indnn coin, 380,000, potatoes H3 000 quaitcis Theie 
remain in an avenge ye ir 161,150 tons ot tt ram ivailablo 
foi expoit 1 lix hemp, aim tobacco aie tlso widely 
cultivated G Helen mg anel kitchen giielemng are 
common put suits Jhoie were m 1895 330,000 horses 
610 000 «ittle ancj about 1 080 000 sheep Domestic 
lndustues ue not widely developed, and industries, except 
sugu hive not a great development their aggiegite yeuly 
re turns being about «£f 200,000 Sugar works — ehicfiy 
iboutSumy ire the elnet oflhetii (c>\ei £2 500 000) but 
there are also distilleries wool cleaning works stei?n flour 
nulls md tobacco works v Salt is extiacted at Slav yansk 
lhe government is diviejod into eleven districts, the 
chief towns of which, with then populations m 1897, 
are khukoft (174 816) Akhtyrki (2 3, 390) Po e odukhoff 
(11 928) I/yum (12,959) Kupyansk (7797) Lebeehn 
(14 206) btarobyelsk (13,128), Sumy (27,575), Valki 
(8842), Volehansk (11, 322), and Zmiyell (4652) 

K harkoffy capital of the above provinc o 480 miles by 
rail south of Moscow It grewrapidly during the last quarter 
of the 19th century and has now 174 846 inhabitants 
(about 195,000 with its suburbs) Of these 170 000 are 
Russians 16,500 lews, 3i00 Iolts, and 2000 Germans 
The town lias been embellished with new buildings, schools, 
hospitals, <Lc Its factories (wool, flour mills, tobacco 



KHARPtfT- 

confectionery, <fcc) show an aggregate yearly return of 
about £600,000 Its importance as an intellectual centre 
for Little Russia and as a commercial centre for a wide 
region is steadily growing Sugar, raw wool, oil, tobacco, 
wine, crockciy, and textile goods, as also cattle hidos, 
tallow, &c , are the chief items of trade 

K harp lit, the most important town in the Memuret 
el A zfz vildyet of Asia Minor, altitude 4350 feet, situated 
a few miles south of the Murad Su or Eastern Euphrates on 
the Samsun-Sivas-Diarbokr road The town is built on a 
hill terrace about 1000 feet above a well watered plain of 
exceptional fertility which lies to the south and supports 
a large population On a rocky eminence cast of the 
town is the castle m which Jocelyn, count of Fdessa and 
Baldwin II were impiisoncd Kharput is an important 
station of the American missionaries who have built a 
college, a theological seminary, and boys and girls’ schools 
Tn November 1895 Kurds looted and burned the Armenian 
villages on the plain, and m the same month Kharput 
was attacked, the American schools burned down, and 
Euphrates College shelled by lurkish troops in the 
presence of the governor of the vihiyet A large number 
of the Gregorian and Protestant Armenian clergy and 
jrooplo were massacied land churches monasteries and houses 
were looted The vilayet was founded in 1888, and is 
divided into three sanjaks — Kharput, Malatia and Dersim 
It has much mineral wealth a healthy climate nnd*a fertile 
soil The population < omprises 500 000 Moslems and 80 000 
Christians, nearly all Armenians 1 ho si at of government 
Mczyro, is on the plxin three miles south of Kharput and 
is strongly garrisoni d 

Khartum, capital of the Anglo Egyptian Sudan 
and before the Mahdist revolt (1881) adunnistr xtive 
centre of the Khedivi ll possessions in the Uppi r Nile basin 
It takes its Aiabic name (‘ Elephants Trunk ) from 
the form of the tongue of land at the confluence of the 
two Niles about 1 340 milts south of Cairo with which it 
has been connected by rail since 1899 After its cipture 
m 1 inuary 1885 it w is abindoncd by the Mahdi who 
cstiblished himself it Omdurnun on the opposito (left) 
bank of the White Nile and this pi ice remained thi 
hcidquirtus of Ins successor the Khalifa Abdullih 
till September 1898 when it was taken by the Anglo 
Egyptian foitcs undu General (afterwards Toid) Kit 
chener, and the seit of government again tianslirrcd to 
Khartum It h id i popul ition e stinnte d befoie the revolt 
at about 70 000 ind hi^ once moic risen from its rums 
and been m gioit pir$ rebuilt In 1901 it numbered 
over 20 000 inhibit in ts attracted by the security for life 
ind property guaranteed by thi British and Egyptian 
Government Conspicuous amongst the new buildings 
is the Gordon College which stands on the spot where 
the hero fell and w is founded m 1899 for the twofold 
purpose of com memorising* his name and affording useful 
instruction to the surrounding peoples Lying at an 
altitude of 1200 feet above sea level, about the limits of 
the northern dry and the southern moist zone Khartum 
has a model ate annuil rainfxll of some 40 mihes, with x 
fairly salubrious climite which has attracted European 
visitors especially during the wfnter seison It is be 
coming again the headquarteis of missionary work the 
starting point of all travellers proceeding by the Nile 
route to the interior arjd the ehief centre of commercial 
enterprise and civilizing influences m Anglo Egyptian 
Sudan t (a h k) 

Khasl and Jaintia Hills,, a district of 
British India, in the Hills division of Assam It occupies 
tht central plateau between the valleys of the Brahmaputra 
and the Surma nsing very abruptly on the south side 
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The Khasi Hills are inhabited by a tribe of the same 
name, who still live in primitive communities under 
elective chiefs m political subordination to the British 
Government There are 25 ot these chiefs called Stems 
and by other names, who exeicise independent jurisdiction 
and pay no tribute The Tamtia Hills used to fojm a 
potty Hindu principality which wis annexed in 1M5 
The inhabitants aie a quite distinct tribe, cdled Puui oi 
Santeng The headquarters of the district wuc transfened 
in 1864 from Cherrapunji to Shillong whit his Uso the 
capital of the province Area, 6011 squirt mills 
population (1881) 169 360 (1891) 197 904 showing an 
increase of 17 per cent , average density 13 persons pir 
square mile Hill tubes numbered 185,304, ( hustnns, 
7144, of whom 104 were Jhuropexns the remxmdei rtpre 
sentmg the work of the Welsh Calvinistic mission unon^ 
the Khasias In 1901 the population was 198,989 
showing an increase of less thxn 1 per cent The land 
revenue was Rs 1,97,904 the incidence ot assessment 
being nearly Rs 2 per acre, number of police, 178 
number of boys at school (1896-97) 41 8() being 29 15 
pci cent of the male population of school n omg a^e , 
number of girls at school 1800, or 11 65 per cent com 
paring with 1 13 per cent for the province gemixlly 
reglsteied dexth rate in selected areas (1897) 52 94 

pn thousand Tn 1897 there was 1 tea garden with 30 
acres under te\ yielding 4000 lt> There aie S lime stone 
quxrries, from which 1,030 000 maunels were exported in 
1896-97 yielding to Government xn xnnnil n venue of 
l\s 1 8 000 There are also a few coalmines which aie 
worked on a small scale A good e xrt load inns north fiom 
Cheirapunp through Shillong to Gauhati on the Brahma 
putra, total lcngtli 94 milt s On the Sylliet horde i that 
is x small state railway 8 miles long on the 2^ kit gauge 
for conveying limestone to the uver mart and using loe ll 
coal It was wrecked by the exrtliquxke of 12th Tunc 
1897 and again damaged by heavy floods but it was 
reopened m Maicli 1898 The distnet wis the focus ot 
the gnat earthcpiakc, which not only elestroyed every 
peimiuent building but ilso bioke up the roids and 
ciusid many landslips Among the cliff villxgcs near 
Cheinpunji the loss of life w is .about 600 

Kheri, a district of British India in the 1 uc ] now 
division of Oudli which tikis its nunc from an nisig 
nificant town, railway st ition 81 miles northwest ot 
Lucknow Popul ition (18sl), 599b The xdininistiativc 
lieodqu liters ue it I akhnnpui 3 mile s distant popul xtion 
(1891), 8073 The district has an xici of 2905 square 
miles popul ition (1881) 811 922 (1891) 903 01) 

showing an mciease of ncxily 9 per cent which his been 
continuous since 1869 iveri^e density 305 pi rsons pi r 
square mile bem^ fxr thi lowest m the provmic In 
1901 the popul ition was 905 199 showing only an 
infinitesimal increase The land revenue and rites were 
Rs 8 98,03 5, the muelenec of assessment bcin rt lifiil) 
9 annas pei acre cultivattd arei (1896-97), 710,809 
acres, of which 27,003 wuo irrigated from wells ind 
tanks number of police, 2740 vernxculxi schools 
(1896-97), 63, with 2855 pupils death rate (1897) H 20 
ptr thousxnd The district is now ti ivcrsid bv a 1 1 null 
of the Oudh and Robilkhand Railway from I ml now to 
Bareilly 

Khersorv a government of south wtst Russia on the 
north coast of the Black St i Area 27 52 1 square miles I he 
population of the government rexched in 1897, 2,7 32,8 32, 
of whom 1,332 175 weie women ind 78)091 lived in 
towns (including Odessa) NiarJy 45 pci cent of tho 
land is owned by the peasants 31 pci cent by the 
I nobility, 1 2 pci cent by othc r el isses, and 1 2 per cent 
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by the Crown, the municipalities, and other institutions 
The peasants rent as much as 1,7 30,000 acres more from 
the landlords Forests are scarce (176,500 acres) Owing 
to the fertility of the soil and th( proximity of maikets, 
agriculture is well developed and 8,900 000 acres are under 
crops Agricultural machinery is widely used 1 he crops 
m an avuago year are whe it 2,274 000, rye 1,8 30,000, 
barley 1,191,000, oits 630 000 millet, sarra/in, and 
Indian corn 491,000 (juirters It is c shouted that the 
availabh suiplus of gi uri imounts to 412 500 tons every 
year 1 lax is ilso < ultiv it< d and gardening prospers The 
vme is widtly grown yielding 1,220,000 gallons of wine, 
the yearly manufuture of tobacco teaches 5000 cwts 
There win m 1895 ovei 400,000 hoi ses, 3,600,000 horned 
cattle and 2,000,000 sheep The aggregate annual 
returns of the factories attain £4,500 000, and they give 
occupation to marly 11,000 persons There are a few iron 
woiks (£100,000) machinery and especially agncultural 
machmciy woiks (£175,000) sugar woiks (£1,020,000), 
steam flour works (£700,000), chemical works, &c The 
traffic on the railways and the rivers is very large, owing 
to the trade of Odessa Tin government is divided into 
six distnets, the chief towns of which art Kherson capital 
of the province (G9 219), Alcxandnya (14,002), AnamcfF 
(10,713) Llisavt tgiad (61,841), Odessa (405,041), and 
Tiraspol (27,585) Odessa with its suburbs constitutes a 
sc parate township 

Khlngranp Great, a range of mountains of 
eastern Asia, of considerable length and great orograpbical 
importance It is not a range of the alpine type but the 
eastern border ridge of the immense pliteau of t isttrn 
Asia wlucli may be traced from the Himalaya to Bering 
Strait and horn the lian bban to the Khmgau The 
plateau consisting m the south of the ttrrices of Tibet, 
aud including m the west the very high teiraco of the 
Pamir, lias also m north west Mongolia and hast Sibena 
two will defined terraces scpai itod from tach other by the 
kcntei range aud tlu Yablonovoi Klnebet The upper 
terrace compiiscs noithwcst Mongolia, and beyond the 
trench of the Selenga the Vitim pliteau whose contmua 
tion beyond the 120th degree of longitude is only partially 
explored The lower tcniec of the plateau from 2500 to 
»000 feet of average altitude, includes c intern Mongolia 
the Gobi (see Mongolia) the Neithmsk piaincs of 
Transb tikalia, and the region watered by the upper /eya 
a tributai y of the Amur 

Tho ( i at khingan is wtll known fiom the 50th cligroe of 
latitude win io it was ctossod by tho ptmnt wntoi ti hulgan 
whcio it is etc ssi il by the highway loading lrom IJiga to 1 tking It 
appears on tins stritih as a bonier ndgi of tho Mongolian plateau 
having vu\ gicut orr graphical importance since it lepresmits an 
impi itant i linmtu and geographic botannal boundaiy constituting 
as it d< cs tin wish lit limits of tho Mutu Inman iloia Tho base of 
its wo tun si >po which is very guitlc Ins at altitudes of liom 
1000 to *500 lut Its irist ns< s to limn 1300 to 0000 fut and 
its oasttin si >pi is ivtuiwly lupid as it tails to tho plains oi 
Mam hui la which haw only tiom 1500 1 1 000 it it of altitude On 
tins stittih on oi tw ) suhu l mate ndgi s purallil to tho main 
butdti ndgi and s paiatul ii m it by longitudinal valleys are found 
to fm» n < its oa tun Hliqt thus maikuig two diHcient tcirans and 
giving to the wli li systim a width of liom 80 to 100 miles 
Basalts tiaihytis and othu \ diamc fonnatuns are found m the 
main botdii ndgi and i n its smth eastitn slopos 

To tin south west it likmg tin ( t at Khingin is continued hy 
tho Inslvan mountains win h exhibit similar ehaiactm to those of 
the < natKhingan an lit pi sent tho liki tin arc shaped oscaipinent 
of the Mingchaii platuiu Muu vor it app ars irorn tho map of 
tho Russian ( cntial Stall (suivi}sof Skassi Obruclicff 1 otamn 
&i ) that similar torrai i shaped c si ai] mints — but considerably 
widir apart than m Manchuria oiuu m tho Shansi piOMnto 
of China along tho southern border oi the Si nth Mongolian plateau 
Those isiarpmimts aio pint id by the follow mer or Hoang ho 
south of the < reat Wall bitwoen the 19th and 38th degiecs ot 
latitude and in all piobabihty it will bt found that a border range 
homologous to tho l loat Ivhuigan separates tho upper tiibu tarns of 


the Hoang ho (namely the Dao ho) from those of tho Yang tse 
kiang It must, however he noticed that according to Obruqheff 
the escarpments of the Wei tsi shan and Lu huang hn by which 
the southern Ordos falls towards the Wei ho (tributary of the 
Hoang ho) can hardly be taken as corresponding to tho Kalian 
escarpment They fall with gentle slopes only towards the high 
ilams lying to the south ot them while a steep fall towards the 
ow plains hi eras to be found only farther south between the 32ml 
and 34th degrees of latitude It thus icrnams to be discovered 
whether the southern c ontmuations of the C reat Khingan south 
wards of tho 38th degree are not wider than m higher latitudes 
and do not consist ot two separate escarpments At its northern 
end the place where tho Gieat hhmgan is pierced by tho Amur 
has not yet been asc ertamed by direct observation The reasons 
why the present writer considers that the uppti Amur emerges 
from the high plateau and its border ndgt the Khingan below 
Albozm ana above Kumaia have been stated m his sketch of the 
orography of East Sibena published m 1876 (trench translation 
with addenda published by the Institut Geographique of Brussels 
m 1902) II this view pievail and Petermann has adopted it for his 
map of Asia and it has been maintained m all the Gotha publica 
turns it wall appear that tho Gieat Khmgau joins the Stanovoi 
ridge or Tukjur m that portion of it which facts the western coast 
of the Sea of Okhotsk At any rate tho Khingan separating as it 
does tho Mongolian plateau from tho much Tower plains of the 
Sungan and the Nonni is porhaps the most important division line 
in eastern Asia It sharply separates the Mongolian plateau ironi 
the Manchurian plains and the dry Mongolian landscape and ilora 
from those of Manchuria and the Paufic 

See the eailier bibliography in Skmenoffs Geographical 
Dictionary — D Y Putiaia Expedition to the Khingan in 1891 
St Petersburg 1893 — Potanin Tourney to the khingan lit 

I oestia * uss Geog Soc 1901 (p A K ) 

Khingran, Little, a name indiscriminately 
applied to two distinct mountain ranges The projit r 
application of this name — if it be used at all —would tie 
to reserve it for the typical mountain range which the 
Amur pierces for 40 miles below Fkitenno Nikolsk and 
which is also known as tho Bui eya mountains (Jhireuisl %y 
kkrehet in Russian) and also Dousse aim This great 
range which may be tiaeed from the \niui to the bet of 
Okhotsk, sterns to be pierced twice by the Sungari and 
to be continued under diileront local names in tho sami 
south westeily direction to the peninsula of Lao tung 
(see Manchuria) However, the same name of Little 
khingan wis also often applied, eluiing the war m 
Mincliuiia to tho Tlkhunalm mount uns, which run m a 
northwesterly dnection between* tho uppei Nonm and the 
Amur m tho west of Blagovestchensk 

Khiva, foimerly an important kingdom of central 
Asia, now a small khanate vassal to Russia, and limited 
to the delta of tho Amu dana t Its fionticr runs down 
the left bank of the Amu, from 40 1 5 N and down its 
It ft branch to Lake Aral then for about 40 mile s along 
the south coast of I ake Aral to Cape Urgu where it goes 
southwards, followirtg the escarpment of tho Ust Urt 
I rom the J ranscaspian territory (Russia) Khiva is 
separated by a line lunning almost WNW-ESb 
under tho 40 30 parallel * froju the Uzboi to the 

Amu daria Thu length of the khanate from north 
to south is 200 miles and its greatest width 300 miles 
Iho area of the Khiva oasis is 5210 square miles while 
the area of the steppes rf estimated at about 17,000 
square miles Tho population of the foimor is estimated 
at 300,000, and that of the latter at 400 000 (nomadic) 
Iho water of the Amu is brought by a number of large 
irrigation canals to the lands of the Khiva oasis, the 
gem ml declivity of the soil westwuds facilitating the 
irrigation The chief of them arc Iohlwan ata (57 miles) 
beginning 8 miles below Pitnyak and passing by Khiva, 
Hazai asp lshan, and Bagat kizabad (60 miles), Shall 
abad (90 miles 100 foe fc wide), Kilich maz bai (64 miles), 
and Kaiagoz (53 miles) Several old beds of tho Amu 
intersect the territory The water of the Amu and the 
very thin layor of fertile ooze which it deposits render the 
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oasis very fertile Millet, rite, wheat oats, peas, flax, 
hemp, madder, and all sorts of vegetables and fruit are 
grown, as also the \me and the eotton tree The white 
washed houses scattered amidst the elms and poplars and 
the fields produce the most aglet able impression on the 
traveller crossing the steppes C attle breeding is earned 
on on a great scab b) the nomads 
The population is composed ot loui nationalities the Uzbegs 
(150 000 to 200 000) who arc the dominating race among tho 
settled inhabitants of the oasi ind horn whom the officials no 
recruited the 'sarts and th Tajiks who are the best agn ul 
tunsts and the tradespeople the Turkomans who live in the 
steppes south and west ot the oasis and formerly plundered the 
settled inhabitants by their laids and the Karakalpuks 01 lllack 
Bonnets who were Inown to tlu Russian annalists as having 
helped tho Russians against tlu l olovtsy and probably are ntai 
ot km to tho 1 tehonyegues it not tlu lr dm ct descend ants llity 
live m tlu south ot Lake Aral and in the towns — Kungrau 
Hojeili and Kipchak they arc the prevailing element llity 
cultivate tlu soil breed cattle and tlmr women make carpets 
Tlieic aro also about 10 000 Kirghiz and whon tilt Russians took 
Khiva thoio were 29 211 Itrsian slaves stolen by luikoman 
laidors and 6515 hbuated slivts Tho former wt re at onct set 
tree and the slave trado abolished Ot domestic Industrie s the 
embriidcnug of cloth silks ind leather is worthy ot notice 
Iht trade ot Khiva is rather considerable cotton wool rough 
VHfollen cloth and silk cocoons aie txported to Russia and 
v inoUH anunil pioducts to Bokliara Cottons velveteen hard 
ware and pepper aro imported fiom Russia and silks cotton 
(him and tea fiom Bokliari Khivm npuhants habitually 
attend tho Oienbuig and Nijrn Novgoiod fairs 

Tin khan of Klnva is a vas al ot Russia and is rapidly losm n 
tho last v stiges of his lutoiioni) lit keeps al out 2000 soldiers 
Tho khanato huidtncd since 1872 by a heavy war indemnity 
which has nov 1 1 been paid must gradually tall undu tlu comph te 
domimon oi Russia Tin capital is Khiva to the left of and 
20 miles from tlu Amu dana 215 mile s west of Bol hara It is 
sunounded by a low earth u vv ill arid has a citadel tlu residento 
of the khan and tho hi n hc i ofh lals J lure art t vt ntt n 
mos |Uts built m brick tl which the one cintaimn n the tomb 
ot lolvan is file best md foui laigo undresses (Mabomnu bin 
schools) \\ lilt guldens aie spread m tin western j Lit if the 
town A small Russian puilt r has alsi ^rown up I opulation 
about 12 000 Tin othci towns ai v H i/ai asp 0 milts south 
t ist of Klava one) is d b) la^h wills with n ally 1000 inhahit 
ants and a gi at numbti ol shops Shah abad win it is situatt d 
the palace ot the khan kun> i IJrghont li (Old TJrghenel) , l rn 
the IHria lyk 9G milt inith vv st of Klava devastated ly 
1 urkomans and now in nuns and Nt w Right tub (1000) Hi] ill 
ipjiosito to Russi in It 1 1 \i ul us(8000) ana Kiuigind (*000 m mtly 
in tents) 160 milts ninth west of khiv i (I A K ) 

Khokand, a distnet town of Russian anti il Asia 
province ot Fetgana on tlu raihviy from Sam u Land to 
Andijan 85 milts wist south went ot tin Utter ind 20 links 
south of tlu Syi d im altitude 1 100 leet It his a severe 
continent il dim tt< the ivt^ igt temperatures being 5exi 
% 1 uni iiy 22 Tul\* 0 > Virly ramfill only 1 0 

inches It is the tentre of i futile irrigited oasis and 
consists ot a citadel enclosed by a Wall ntaily J2 miles 
long and of suburbs (outlining nth gardens Jhc town 
itself is a libynnth of nmow and winding streets and has 
fifteen undresses, lmny mosejut s ten caravinstiais ind 
in anupated Inzuu At ioimei palaeg ot tho khans 
which n ealls by its arehitt ( turn tjjo mosque s of Sunaikand 
is the best building m the town Khokand is now one ot 
the cliuf centies oi tude in Ifcrktstan ltaw cotton and 
silk aro tlu mun items of expoit while m mufac tilled 
goods aie imported from Russia ind distiibutcd from 
khokand Popul it ion ( 1 897 ) 82 0 r >4 

The khanatt of Kliol ind wis a powerful state whit h 
grew up m tht 18th century Its early lnstoiy is not 
yet well known but it # is certain tint tho town was 
founded in 1732 by Abelu raim under the name of 
Iski kurgan or kali* Raun bai Tins must relate, how 
ever, to the fort only, because the Aiab travellers ol the 
10th century already mentioned Hov ikenfl or Hokand, 
whose position has bet n identified with that of Khokand 
Many other populous and wealthy towns arc known to 
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have existed m this region at the time of the Arab 
conquest of Fergana In the \tais 1758-59 tho Chinese 
conquered Dzungana and 1 ast luikestan and the beks ot 
leigaua recognized Chinese su/ei nnty In 1S07 oi 1808 
Alim, son ot Naibuta succeeded m bringing dl tho beks 
of Feigana under his authonty and eonquuid 3 ishkend 
and ( himkent However his sever il attacks on tin 
Rokhaian tortress of l Jr i tube wtre unsuccessful md the 
countiy lose against Alim, who was killed m 1M7 bv 
the adherents ot his In other Omai Omar was a p h t md 
eneourager of learning hut continued also to cnJiuge Ins 
kingdom, taking the sac ml town ot A/iet (Tmkestm) 
and in oidu to protect tlu agncultumi i ergana from the 
raids of the nomad Kirghiz a scries of lortrcsscs was 
built on tho Syi dana winch became a basis for laids ot 
the Khokand people into Kirghiz land This was the origin 
of a conflict with Russia A suns of small wars was 
undertaken by the Russi ins aftu 1847 in oid< r to destroy 
the Khokand f cuts and to Like possession hist of tho 111 
and next of the Syr dam legion- the result being tint in 
1800 alter the occupation of Uratube and (*izdh th( 
khanate of Khokand was se pai ite el from Bol hut 1 )unng 
the foityhve years iltci tho death ol Omai (he died m 
1822) the khanate of khokand was the stat ot continuous 
internal wars the essence ot which was a struggle between 
the settled Saits and tho nomad kipchaks tho two puitus 
securing the upper hand in turns and khokind Idling 
under the domimon or the suzerainty ol Bol hira which 
supported khudoyn khan tho repiescntativt jf the kip 
eliak paity, in the >< irs 1858-00 while Alim kill repre 
sentative of tho Saits stood at the head of tht (hizaw it 
(Holy Wai) proclaimed in I860 and bravely fought igamst 
the Russians until lie was killed at lashkent m 1805 
In 1808 Khudoyu khan, now sepaiated fiom Bokhaia, 
concluded a tontine l ml treaty with the Russi ms but w is 
tompelkd to flte in 1S75, when a new Holy \\ \r igamst 
Russia was proclaimed It ended in the t iking oi tlu 
strong lent Main am tho occupation ot Khokmd and 
Marghelm (1875) and the recognition ot Russian 
supeuonty b} the emir ol Bokhaia, JSasr ul din, who eon 
ceded to Russia all the tcintoiy to the north of the A uyn 
mei the wai howcvci, biokt out agun next >< it mil 
ended in leluuaiy 1870 in tht tiling ot Audi] m mil 
kliol ind and the umcxalion of the kliol md kh unite to 
Russia r Iho 1 ergam piovmu w is made out oi it 

A n l no iu i ifs 1 he i lliwin^ puhli alums aie all Russian - 

Kuiin S kit h of th A! aunt / hr land 18/6 — \ Kviivkin 

S hjrt Jhstnri/ of hiltt ul (Ka/an 1RH>) IN i a/ i M>h\mmii 
7 anhi AJuilnohi oi lltsfint of th 1 al ts of / > f ma edited ly 
1 antuHotr (Ka/an ]Sh ) — M\k Hit neat S/ dih f 

lurkentan and tht 4thance of th l u* tan (St l etcrslmig 1S90) 

N Feiiuvsiiy Old Anluni Jtunitfs of l rairt (lasliltnt 
1894) —Amman Emyclopadu Dutionary vol x\ ls> 

(l A 1 ) 

Kholm (l olish ( Juhu) a distnet town of Riissnn 
Polind government and % milt s e ist south t ist of 1 ublm 
It is a very old eit> loimcily the see of i bislioj) It lias 
now in ti cli column i] museum toi cliunli mtujuities ind 
\ committee toi the destription of the chuichcs of tlu 
C helm W usaw bishopi i< I opul ition 1 9 2 10 

Khorassan, one of the five great prov me c s of 1 1 rsm 
Its admuusti ativt divisions aie 1, Nishipui 2, Sibzvn 
5 To\ un and Astarim, 4 Rujnuid ) kuch m , 0 
Dcrrehgcz 7, kelit 8, Chiu u an 9 Me slit d 10 J im, 
Bakhirz, Riklkan , 11, Scrrakhs 12 Sujim 11, I / im 
and Safi ibid, If Turbat i Haidui li Juislnz 10 
khif 17, Tiln and 1 abbs s , 18 kun 19 SistAn Until 
a few ycais ago the division of Aishapur wis under the 
govemoi gene lal of Khorissan, but it is now a separate 
province with a governor appointed by the central 
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government at Tehran The population is estimated at 
about a million, and its revenues (cash and kind) at 
£180,000 a year About £40,000 of this amount is 
supposed to reach the lehrin treasury The value of 
the expoits and imports fiom aid into the whole province 
for 1800-91 was (fltirnited at £290,190 and £544,570 
Later consular reports give hgurcs for Meshed and northern 
Khorassan only 

1891-92 1 x] oi ts £190 854 Imports £357 758 

1891-94 117 919 327 671 

1897 98 1 46 543 290 440 

fin province pioduees 20 000,000 It) of wool About 
a third of this </u entity, valued at £50,000 to £60 000 is 
exported ud Kussn to the markets of western i urope 
notably to Marseilles Russia keeping only 200 000 to 
300 000 lb Other important articles of i vport all to 
Kussia ait cotton carpets, shawls, and turquoises With 
the exception of the agents of the Imperial Bank of Persia 
at Meshed there was not m 1901 a single representative of 
British trwlc and comment m the province while Russian 
firms had agents, mostly Arrm mans at all e lties 

Khulna, a town and elrstrnt of British India in the 
Pre side ncy division of Bcng il 1 he town is on the river 
Bhairab, terminus of the Bengil Central Railway, 109 
miles east fiom Calcutta Population (1891), 8607 Gov 
ernment high school with 197 pupils in 1896-97 Khulna 
is the most important centre of liver borne trade in the 
delta The district of Khulna lies in the middle of the) 
delta of the Ganges including a portion of the Sundarbans 
or seaward fringe of swamps It was formed out of Jessore 
in 1882 Are i (i xt lulling the Sundarbans) 2077 sejuaro 
miles, population (1881) 1,079 948 (1891) 1,177,652 
showing an lnciease of 9 ptr cent , average dc nsity, 567 
persons pei square mile Classified according to religion, 
Hindus numbered 572 665 Mahommedans, 603,995, 
Christians 961, of whom 17 were Europeans others, 29 
In 1901 the population was 1,253 405, showing a further 
increase of 6 per cent The land revenue and rates were 
Rs 7 16 595 number of police, 451 number of boys at 
school (1896-97), 28 954 being 312 per cent of the 
mile population of school going age registered death 
rate (1897) 14 2 per thousand lheie are twe lve factories 
of sugar fiom the date palm with an out turn value cl at 
Rs 151000 1 Ik distnet is cntereel by the Bengil 

Cintial Railway but by far the greater pan of the tiaffic 
is still e urud by water 

Khurja, a town of British India, in the Bulandsliahr 
distnctof tin Noith West Piovmccs 27 miles north west 
of Aligirh eni the mam line of the last Indian Railway 
Popul ition (1891 ) 26 349 municipal income (1896-97), 
Rs *i8 592 It is an important centre of trade, with a new 
Tain temple miny handsome public buildings, and a 
Victoiia Jubilee sehool 

Khuzlstan See Akamstan 
Khyber See lvHAIBAK 

Kiaochow Bay, a huge inlet on the south side of 
the promontory ol Shunt un^ in ( Inna 1 1 lmd no speenl 
mipoitanee until it was su/ul m Novembei 1897 by the 
Co l man floe t m oidt i to si i me upu ition for the murdei 
of two Oilman missionaries m the pi ovine o e>f Shintung 
In the com st of the liegotntioiis wind) followed, it was 
an an^i el tint the bay ami the 1 iml on both sides of the 
uitiuue within eiitam eitlmul lines should be leaseel to 
Geiminy lor 99 yens During the (ontmuinee of the 
lease Gcimany is to txeuisi all the lights of temtoml 
sencuigntv me hiding the light to t n ct fortifications iho 
size e>f the area leaseel is about 117 squaie miles and a 
fuitlicr aici comprising a /one of some 32 miles, measured 


from any point on the shore of the bay, is reserved, within 
which the Chinese Government may not issue any ordin 
ances without the consent of Germany The native popu 
lation m the ceded area is about 60,000 The German 
Government m 1899 declared Kiaochow a free port open 
to the commerce of all nations By arrangement with the 
Chinese Government a branch of the imperial maritime 
customs has been established there for the collection of 
duties upon goods coming from or going to the interior, in 
accordance with the general treaty tariff Trade centres 
at a small town named Tsingtao situated within the bay 
Ihe country in the neighbourhood is mountainous and 
bare, but the lowlands are well cultivated 

Kidderminster, a parish, municipal and parlia 
mentary borough, and market town of Worcestershire 
England, on the Stour 14 miles north of Worcester by 
rail The infirmary has been extended, a technical school 
erected and a public recreation ground opened (1887) 
There is a fret library Area of municipal borough, 1213 
acres Population (1881) 24,270, (1901), 24,692 

Kleflr, or Kiev, a government of Little Russia, in 
south western Russia It represents a deeply ravmed 
plateau from 600 to 800 feet m altitude, reaching 950 
to 1050 feet in the west, taking a steppe character in 
the middle and gently sloping northwards to the marshy 
regions of the Pripet, while on the east it falls abruptly to 
the valley of the Dnieper, which has only from 250 to 
300 feet of altitude General A Tillo has shown that 
neither geologically nor tectonically can 1 spurs of the 
Carpathians penetrate into Kieff Many useful minerals 
are extracted such as granites, gabbro, labradontes of a 
rare beauty, also syenites and gneiss, marble, grinding 
stones, pottery clay, phosphorites, iron ore, and mineral 
colours The climate is more moderate than m middle 
Russia, the average temperatures at Kiel! being — year 44 
January 21 July, 68 yearly ninf all 21 inches lhe 

lowl inds of the north are covered with woods they have 
the flora of the Polyesiye, and are peopled with animals 
belonging to higher latitudes (Sehmahlhausen s Flora of 
South West Aussm Kieff 1886, eon tains a good description 
of the flora of the piovmee ) The population, which was 
2 017 262 in 1863 reached 3,5V6,125m 1897 , 1,791,503 
were women ind 147 878 lived m towns According to 
religion there were (out of a total of 3,277,019), 2,738,977 
Orthodox Greeks, 14,888 Nonconi oi mists 91,821 Catholics, 
42 3 875 Jews, and 6820 Protestants 
No less than 41 pci cent of the 4 land is m large holdings 4 per 
cent belongs to various institutions* 3 ]H>r cent to the Crown 
and 4i pel cult to the peasants Out of an aiea of 11 819 000 
uues 11 USo 000 an os are available for cultivation 4/ r 8 000 
a< res are under ciops h > 0 000 acres undoi meadows and 1 880 000 
aues unde i woods About 290 000 acies arc uudei beotioot for 
sugar giving a a op of 1 500 000 tons lhe avenge uop of the 
vanous giamH is 1 150 000 tons and 162 000 tons of potatoes which 
attends an available suiplus of 30%000^x)ns of giam and 24 000 tons 
of potatoes Then weie m 1897 368 455 horses 608 4Qp homed 
tattle 925 000 sheep and 4^7 000 swine Camels have been used 
lor agiieultuial weak Bee keeping and guide mug are vuy 
genual Iho chill factories sugai woiks (bi) and distilleries 
The ioimei produce about 2 300 000 ewts of sugar and over 

I 000 000 cwts of treacle Evuy year 870 500 cwts of sugar 
arc it lined lhe distil^. ura (76) show yearly returns of about 

II 100 000 The fat toms include, machinery works tanneries 
strain fltmi liujls naphtha leiint ms &c The gt>\ < rament is we 11 
provide d with railways Two mam lines starting fiom luefF and 
Choikasy lespeetivoly eross it bom noith cast to south west and 
two lines cross its southern part troy the noith west to the south 

t net patallcl to the Pnicpu with small Hide brandies Stcamus 
plv on the) Dnieper and some oi its tributaries and tho shi] plug 
within the government shows a tonnage % ot 22, 000 (£1 060 000) 
W heat iye oats bailey and fhur ai< cxpoitcel (210 000 tons in 
years of good eiops) Theie aie two gieat fans at Kieff and 
Be i (belief! and many of minor importance Tiale is very brisk 
The government is better provided with schools than many other 
provine e s ol Russia It is div ide d into tvvolve districts tho chief 
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tow ns of which are Kieff Berdicheff (63 728 inhabitants) Oherkasy 
(29 619) Chighirm (9870) Kanev(8892) Lipovets (6068) Radomyal 
(11 lu4) Skvira (16 265) larascha (11 462) Umaii (28 628) 
Vasilkov (17 824) and Zvemgorodka (16 972) The plains on tho 
Dnieper have been inhabited probably since the Palaeolithic penod 
and tiie bui lal grounds used since the Stone Age The burial mounds 
(kurqans) both of the Scythians and the Slavonians the traces e f 
old torts ( qorodische ) the stone statues and the more recent caves 
offer a rich material for anthropology and ethnography 

AuiHoltJTiES — The Archaeological Map of the Government by 
Professor Anton oviich 1887 —Count Bobrinsky Kurgan * of 

Smiela 1897 (Both contain bibliographical indications ) — N 
Byklyashbvsky The Mints of Kieff — A Selivanoki s article 
in the Austrian Encyd Dictionary Tho last two torm valuable 
sources of information (p A K ) 

Kieff, capital of the above government, situated on 
the right bank of the Dnieper (observatory — 50 27 12 
N 30 30 18 E , altitude, 594 feet, level of Dnieper, 
288 ftet) , 626 miles by rail (md Kursk) southwest of 
Moscow, and 405 miles by rail north east of Odessa 
Population rapidly increasing (1862) 70,341 (1874) 

127,250, (1893) 193 150 (1897) 247,432 Kieff covers 
an area of about 13,500 acres, and has a circumference of 
32 miles Altogether it is one of the most beautifully built 
cities m Russia while its neighbourhood is also picturesque 
Electric and steam tramwiys have been built foi i length 
of more than 25 miles, and a network of telephones has 
been established all over the city Kieff is connected by 
rail with all the mam cities of south west Ivussu, As well 
as with Poland and Austria the railway bridge across the 
Dnieper being the thud largest m Russia Steamers ply m 
summer to Krementchug ikaterinoslav Moghilcv Pinsk 
and Cliernigov Its educational and scientific institutions 
are next to those of the two capitals Its university has 
2773 students (1897) md is well provided with observa 
tones, laboratories libraries, and museums , five scientific 
societies and two societies foi aid to poor students aie 
attached to it There are besides a theological acadc my , 
a society of church archaeology, which possesses a museum 
very rich m old ikons crosses Ac (both Russian and 
Eastern) several lyeeums lor boys xnd high schools for 
girls , university courses for ladn s several technical 
schools both for boys and & irls , a large polytechnic and 
numbers of primary school^ There art also many senn 
tific technical, musical, artistic, and soml societies te n 
libraries three tlicaties an opera house, and a consult rablt 
number of phil xnthropie institutions hospitals, schools for 
medical ht lp to childitn Ac 

Kieff is also an industrial li\^ and its 110 fat touts show yearly 
returns exceeding XI 000 000 It is the main centre lor tlx sugar 
industry of Russia as well i# foi tli ^noral tradt of tho region 
Its Sryctenskaya lair although showing small returns of goods 
hi ought in and sold is an important centre^ for comma* cial tians 
actions which are estimated at in no than XI 700 000 a >ear 
Most interesting aiclmdogital lmds have been made Mine 
than twtnty ca\es were disroveud on llie slope ol a lull (Km loll 
Street) and one of tht m t \t avated m 1876 piovt d to have belonged 
to Nt oil tbit troglodytes Ifumt* us gravts both fiom the pagan 
and tho ^Christian periods tht latter eontaini lg inoit than 2000 
skeletons with a gr at numhci ot #anous small ai tides w<ro 
distovered m the same ytai in tht samt neighbourhood Many 
colonial Roman coins fiom the «*rd the 4th ccnturifs and 
silver (hrqemi stamped at Samarkand Palkh Merv Ac wen 
also found in 1 869 

lhe Russian literature concerning Ivi 4 <ff its histoiy and anti 
quities is \oiy voluminous Its bibliography will ho found m tin 
Russian ( eoqraphual Did umarq ot I Stnienofl an^ in the 1 ussian 
h ncycl qiaedic Jhdwnary published by Bmklaus and I then vol 
xv 1895 (l A K ) 

Kiel, the chief naval ^>ort of Germany on the Baltic 
Prussia province of^Sehleswig Holstein, at tlu head of 
Kiel Pay, 70 in ilea by rail north from Hamburg Jnclud 
lug the subuib of WTk the town stretches along the west 
side of the harbour (J to 4| miles m wielth anti 1 1 mile s 
long) as far is the entrance of the Noith Sea and Baltic 
(Kaisor Wilhelm) Canal, a distance of 2 2 miles The 
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harbour has a general depth of at least 10 feet, und even 
close to the shore it is in many parts as dee p as 20 feet 
Its defences, which include x couple of forts on the wist 
side and four on the east side, all situate d about 5 nules 
from the head of the haiboui at a plate where itsshoics 
approach one anotliei make it a place ot great strategic 
strength The imperial docks (live m all) and slupbuild 
mg yards are on the east side between l an den and Flh i 
beck and in 1901 it was resolved to extend them still 
farther towards the north that is into the fishing village 
of Ellerbcck — by the construction of a spacious basin to 
accommodate the biggest waiships I he linpenal mud 
yard employs nearly 6500 hands and another 5500 in 
employed m two large pmate shipbuilding woiks both 
engaged principally in building w irships toipedo-boats 
and docks Each of the lxtbr has constructed a new 
shipbuilding yard, and one of them (the kiupp ( ompaii)) 
has also put up machinery woiks here In 1901 the town 
authorities voted .£55,000 for the construction ot an outu 
commeicial harbour at Wik, just south ol the entiance 
into the North Sea and Baltic ( anal On the sune shore 
of the harbour between the olel ducil castle and Wik 
there stand several of tho most important edifices m Kiel 
namely the university (attended by 780 students, with 
100 professors m 1900-01), the impel ml admiralty and 
the naval ac idemy Kiel was m 1897 the scene of i 
memorable naval exhibition The town and adjacent 
villages, e (j y Wik lloikcndorf, Liboc are resorted to ior 
seabathing and m June a fimous regattx usuilly takes 
place The waters of the harbour yield sprits (Ait In 
\ Sprotten ), which are m much repute Kiel is connected 
daily and nightly with Rorsoi m Denmnl by express 
passenger boats The church of St Nicholas was restorcil 
m 1877-81 the church of St lames was built in 1886 
Kiel possesses an art exhibition a museum of an tuple sculp 
tures the Thaulow Museum (nch m Schleswig Ilolstem 
wood carving of the 16th and 17th eentunes) the Sollies 
wig Ilolstem Museum of National Antiquities (in the old 
university buildings) a univc rsity infirmary, zoological and 
nnneralogical museums a botanical garden md a schejol 
of forestry , also monuments to the i nipt ror William 1 
(1896) Bismaiek (1897) Duke IieeUnek William of 
Mecklenburg (1898) and Lowe (1896) the eomposei In 
addition to the navii academy the impel lal na\al institu 
turns include a naval school, a school for petty oflictis 
engineers school and seamens school theie xre further 
an agricultural college attached to the university and 
technical commercial and music schools Hie principal 
industries are those connected with the imperii! na\y md 
shipbuilding but embrace also flourmills oil mills lion 
foundries printing works, breweries buck woiks fish 
curing, Ac Kiel owns i mercantile fleet of about 100 
vessels measuring about 25,000 tons Theie is in import 
ant trailo in coal timber, cereals fish butter anti cheese 
The poit is entered annuxlly by over 3000 vessels of al out 
515 000 tons Population (1885) 51 706 (1890) 69 172 
(1900) 107 938 or including f urilin which w is united 
with Kiel on 1st April J90I 121 761 ( i I in ) 

Kielce, x government m the southwest of 1 ussun 
Poland Its surf it e is an t It v ited pi xteau fi oin s00 to 1 0( )0 
feet in altitude intersected in tlu north e ist b> a i mge of 
hills reaehm^ 1 150 feet and dee pi) rewind jn the south 
It is watered by the Vistula on its south e ist border md 
its tributaries Nidi md 1 llicu win li line u\<iy rapid 
fill md occasion inundations Siluiim md De Ionian 
quartzites dolomite, limestones end smdstoms pnvul in 
the north and contain neli iron ores which in worked to 
a considerable extent as well is leatl xnd eoppei eires 
Caibonifeious deposits containing rich coil seams occur 
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chiefly m the south, and spretd to Piotrkow, Permian 
him stones and sandstones art found in the south Tin 
I nas dc posits ton t un very rich /me oies of considerable 
tkickrn ss and lead 1 lie I m tssic deposits consist of iron 
clays and linn stones m whuli luge <aves aie found neat 
Ouow Ihe Cietueous deposits eontun besides gypsum 
and chalk sulphui (the nchest near Czarkowa) White 
and black marble ire ilso extracted The soil is of great 
variety and ft it ih in pints but owing to the pioximity cif 
the Gaipathians A< the climate is more seven than might 
have been txpu ted Rye whi at, oats, barley and saira/m 
an grown moduli intensive culture is spreading and land 
fetdies high pines, the more so as the peasants allotments 
who small at tin outset and m steadily dec re ising In 
ISO 3 then wen 10G G08 horses, 3H,7K1 horned cattk 
uul Hi/)! I sheep Grain is exported Industries aro 
widely developed 54 100 tons of /me e>jes an tx 
trwted, and 1000 terns of ironaic obt lined I Ik factories 

employ nearly 5000 persons and show a ytirly it turn of 
about £o00,000 Tiles metallic goods letther tunbei 
goods and flour ar< their chit 1 produets Kit lee is 
eli vided into seven districts the < lucl towns of which are 
Helen J^lr/ejow (Russun Audit i/t v 5010) Miechow 
(1156) Olkusz (3191) lint/ow (S0135), btopmea (4059), 
and Wlos/e/ejwa (21 00 >) 

KielCe, cipital of tin ibove government 107 miles 
by rail south of VV irsiw, mi the Ivxngoiod function and 
10 i miles iiom Dombrovo on the Austrian tiontier It is 
situiteel in i pn tilt c s<ju< hilly < ountry It his m old 
castle wlnth w is built in 1018 and tor somt time wis 
inhabited by ( li ule s \ II and wlncli was renowned tor its 
poi tout g tile iy and the bbi uy of /ilusski which was 
taken to St I Hushing Ihe lyceum foi boys has i good 
hbt uy uid must um The sepnris and boulevards of the 
town tie well 1 c pt and itlorntd with several hanelsoint 
mode in lmil<Iin D The ig^iegxte ye uly re turns of seveial 
fat tones (he iiiji spinning cotton prmtin n cement woiks) 
aft un £100,000 Population (1890) 12 775 (1897) 

2j IS9 

Kilbarchan, I burgh of barony of Renfrew sluic 
Seotlind 12 miles west by south of Gltsgow It Ins 
st it ions on two sections of the Glasgow and South Western 
Rul^iy Silk ind cotton muiutaetures aie e irned on 
and the puish eontains toil and iron mines and epi lines 
Wit< i is supplie 1 uul time no two hbi me i ind a publie 
pul 1 he e Inn lies tie 1 st iblishe el and ( imte d 1 le c and 
tlie pub] u si h ml hid in 1898 99 an iveiuge attend met 
ed 1)1 I opal ition (l8Si) 2518 (1901) 2880 

Kildare, \n ml ind county of Inland, pi o\ nice of 
I e uistu bounded m the \ by Ale ith on the I by 
Dublin uul \\ u 1 1 >w on the S by tallow mil on the 
W by t)m uis ( unity uul lings ( ounty 

Lhoimi 1 tin ii Ilium ti itiv u nut y m 1900 was 41S 19b acres 
of win h 101 b>H w i till i 2b0 K) pi tint 109 fallow b288 
plmtitnm fO 81 tail 1 „ 8H maish 1 li 1 Union mountain 
ami 15 1 I w itt i l ih I n i Vo flu new admmmtia 
tiw junt\ uul i th I vie \ uinu nt (li Dud) At is is 
l id nticil with th >1 1 ]u h ml tjunt} Hu populate n 
in 1881 was /T SOI in 1 m 1841 /0 >1 whom 38 10/ i 

mio malts and I] / )) 1 mile divil 1 i follows among tin 
dilh rout rehgnns horn ml ithohes >9 0 34 I r itestant b pisco 
Julians 90)6 1 re shy tt ii ms 1 U0 Methodists /l and other j 

Illuminations PM llu d i i< ot pjpulation between 1 S8 1 I 
mi 1801 w is 7 38 per cc ut Ih a\ rig numl ei of per ms tt an 
nr was 17 01 the total population 8 2/8 persons inhabit d | 

the riual districts hung an avenge ot 107 p i ons to each s puri 
mile mid r < rops and j asture Ihe popuhti »n m 1901 was 6 3 4C9 I 
(Roman ( athohe >4 794 Irotestant l j isc opahans / 1 5 1 
I resbyteuans bbb Methodists 383 others 172) being a de 
ease oi )G ju cent The lollovving t ible gives the degree ol j 
education in 1891 — ' 


Mai s 

Females 

T tal 


Percentage 


nc 

l r Ei 

Presb 

Moth 

27 0 j2 

21 298 

48 3^0 

72 o! 

94 9 

96 3 

98 7 

3 315 

3 175 

1 6 490 

11 7 ! 

2 3 

25 

4 

4 783 

4 209 

1 8 992 

lb 3 

2 8 

1 2 

9 


Read and wntc 
Read only 
Ulituate 


Tlie percentage of illiterates among Roman Catholics m 1881 
was b In 1891 there wore 0 superior schools with 880 pupils 
(R jtnan Catholics 873 and 1 rote slants 7) and 139 primary 
schools with 8877 pupils (Rom in Catholic s 7767 and Piotestants 
1110) The numb r ol pupils on the rolls ol tlio national schools 
on 0th September 1899 was 8873 of whom 8192 were Roman 
Catholics end 081 Irotestants 

Tin following table gives the number ol births deaths and 
marriages in diliucrit yeai 
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birth 

L> at) 

Mi n iag w 

188] 

ISbl 

1363 

3H 

1891 

lfll 

1172 

298 

1900 

1 342 

1310 

315 


In 1900 the bath rite per thousand was 21 1 and the death rate? 
20 6 the rate >t dligitima y was 1 8 nor cont ol the total births 
Hie total nuinboi ot emigrmts who left the county between 1st 
May 18ol and 31st December 1899 was 35 / 18 of whom 19 729 
wore male and 16 019 females The chief towns m the county 
with thur populations m 1891 aie Athy 4886 Naas 3774 
Newbnd„i 3 318 

Administration — The county is divided into two parliamentary 
divisions Noitli and South the number oi legist red electoi in 
1000 hem,, lespet lively (D41 ind 757 3 The latoabh value in 
1000 was 4,362 276 13y the Ljcal Government (Ireland) Aet 

180S th fist il and a Inum tiativo duties of the grand jury wen 
transforrid to a ouuty < mined ml in and Dual district council 
weie established and under that Act tin county now eoftipiises 
twj uiban ind live rui d snmtaiy districts 

Agriculture The following till show tin acroagt under 
crops including me adow and c level and th amount ot live stock 
in 1881 18)1 189 and 1900 
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In 1899 111 titil \aluo of tin ctical and othu uoj>s was csti 
mated by the Ro^ixtiai C ui lal it it 0 1)8 ill liumbti it 
ici t urul i justui in 1881 was 23 Obi in 1891 „19 J 34 ml 
m 1 )00 2b0 ~90 
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Ihe number erf mil h cows in 18)1 was 11 0 r 0 in 1 in 1900 
12 281 It is ostun itul that the total value ol cattk shun and 
pi s in ISO ) was il b r( ) 118 In 1900 the numl i ot holdings 
not e \t e edmg 1 i «c wislMl letw n 1 md 1 60 H between 
f and 15 1b 8 between \ md 30 1134 lot ween 30 and 50 
821 botw ui 0 and 100 )bb between 100 and 200 721 
1 i tween 200 and >00 361 ity 1 above 500 1 3 —total 9122 Til 
numbei ot Dans l silt l (the nmubu of loans bung tin same as 
llu numb l ol tenants) undti th land I urchaso Aits 188 r 
IS >1 and 189) uj to t 3lst Maich 1900 was 1 97 amounting t> 
i>ll 367 I lit numbei (f loins 1 u agncultuial improvements 
sinctioned unjl r sect 31 ot the land Art 1881 between 1882 
ind 1900 was 219 aud the amount issued wax4D5 581 The total 
amount issued on loan foi all cD sts ol woiks under tho land 
Improvement Ads irom the e ommevneement of operitions m 1847 
to 31st March 1900 was £14( 2 2 (\V H To) 

Kllia, a town and custom house of Russia government 
of Bcsxanbuj. district Ismail 100 milts southwest of 
Odessa on the lvilia branch of tho Danube It has steam 
flour nulls and a rapidly increasing trade Population, 
11703 



KILIMAN JAR 

Kilimanjaro, a great mountain m Last Africa it') 
centre lying in 3 5 S and 37 23 F It is the highest 
known summit of the continent rising as an isolated 
volcanic cone from a plateau of about 3000 feet to 19,700 
feet at its higlit st point The mvjor axis of the moun 
tain runs almost east and west, and on it rise the two 
principal summits Kibo in the west Mawcwi m the east 
Kibo the higher, is a truncated cone with a nearly perfect 
extinct crater and marks i comparatively neent period of 
\ olcanic activity , while Mawtnzi (1 7,0o0 feet) is the very 
ancient core of a former summit, of which the crater walls 
have been removed by denudation The two peaks which 
are about 7 miles ap irt, are connected by a saddle or 
plateau, about 14,000 feet m altitude, below which the 
vast mass slopes with great regularity m a typical volcanic 
curve, especially m the south to the plains be low The 
sides are furrowed on the south and cast by a large 
number of narrow ravines down which flow streams which 
feed the Pangani and Lake hpo m the south and the 
Tzavo tributary of the Tana m the c ast South west 
of Kibo the Shira ridge seems to bo of independent 
ongin, while m the north west a rugge d group of cones, 
of tfomparativdy recent oii^in, has poured forth vast lwa 
flows In the southeast the n ^ulauty of the outline is 
likewise broken by a ridge running down from Mawen/i 
The lava slopes of the Kibo peak are covered to a depth 
of Borne 200 lcet with an icecap whieh where lhvints 
occur, takes the form of genuine glaciers The crater 
walls are highest on the south three small peiks un 
covered by ice rising from the rim on this side To the 
central and highest of these the culminating point of the 
mountain the name Kaiser Wilholm Spitze has been given 
The rim here sinks precipitously some 600 feet to the 
interior of the crater which measures rather ovei 2000 
yards in diameter \nd is in part covered by icc m part by 
a bare cone of ashes On the west the inn is bre veiled, 
il lowing tho passage of an important glacier formed from 
the snow which falls within the crater I ower down this 
cleft which owed its origin to dislocation is occupied by 
two glaciers one of whieh reaches a lovvtr level (1 1,S00 
feet) than any other on Kilimanjaro On the north west 
three large glaciers reach down to 16 000 feet Mawtn/i 
peak has no pcrminent ice cap though at times snow lies 
m patclie s The rock of which it is compose el has become 
\ery lagged by denudation forming stupi ndous walls and 
precipices On tho east the peak falls with great abrupt 
ness some 6500 feet to a va^t. runic due ipparently to dis 
location and sinkm n of the giound Below this the slope 
is more gradual and mefre symmetrical Tike the other 
hi e h mountains of eastern Afnc v Kilimanfiro presents 
well defined /ernes of vegetation life lowest slopes aie 
md and scantily covered with snub, but higher up, 
between 4000 and 6000 feet on the south side of the 
mountain arc well watted *\nd cultivated The foiest 
zone begins, on tho south, at about 6500 feet, and extends 
to 9500, but in the noith it *is nirrower, and in the 
northwest which is the driest quarter of the mountain 
almost disappears In the aljflnc /one marked esptenlly 
by tree lobelias and S eiuno flowering plants extend up to 
1 >,700 feet on the sheltered south ^est flank of Mawenzi, 
but elsewhere vegetation grows only m dwaifed patches 
beyond 13 000 feet The special fauna and flora of the 
uppti zone are akin to those of other high African 
mountains, including Cameroon Tho southern slopes 
between 4000 and 6000 feet form the well peopled 
country of Ohagga, divided up into small districts Hit 
best known of these is Alosln, where a C ermin station 
has been established for some yevrs Kifimanjaio first 
seen by the German Rebmann in 1849, and since visited 
by von der Deckcn New Thomson Johnston, and others 
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his boon the special study of l)r Hans Mcytr, who made 
four expeditions to it accomplishing tho first ascent to 
the summit in 1889 

Soe especially Tohxston The KthmaunnoJ rpeddu n 1 ondnn 
18% — MKVllt Au m bad tfn an (hum* ] ndc n 1801 
Dei Kilimanjaro Berlin 1000 (j J!r ^ 

Kllindria, the ancient ktltndeu* i small town on 
tho south coast of Asia Ahnoi Afhi lnving bun ilmost 
deserted, it has rapidly uvivcd under the mfltunc e c f ti nit 
with Cyprus since tho British occupitmn 

Kilkenny, an inland county of Ireland province of 
Leinster, bounded on the N by Qu« en s t ount v on the 
F by Carlow and Wexford on the S by Waterford, and 
on the W by lippti ii} 

Tho mea of tho admimstritn e county in 1900 was r 09 24 icrk 
of wine h 140 21C wc le tillage 11 021 jastur 11/ fallow 99 f 3 
plantation 2 19 turf hog >125 mar h IS 3/ b nen mountain 
and 24 427 water roads ftnccs &c Tho now administrative 
cmnty undei th I ocal ( ovtrmiient (Inland) Act 1898 mdudcH 
tho oounty of tho city of Kilkenny an 1 onr lortoral dmsion 
formerly situate 1 in AVitcrfoid lutd > s not mein le the portion 
of the town of New Ro s formerly situated in Kilk nny The. 
population in 1 881 was 99 r 11 and in 1891 8/ 496 The b crease 
of pc pulation between 18S1 and 1891 was 12 39 por cent Tin. 
a\ tra„o muni < l of persons to an acre for the whole count} was 
1/ Of tho total } o pulation / 9 >8 j pi sons inhabited the luial 

districts being an a\tnge 6f 10> prisons to each square nulc 
under crops and pasture The | o] ulation in 1901 wa /8 821 of 
whom 39 933 were males and 38 888 females (Roman ( atholu 
74 572 Piotestant I piscopalians 3930 Presbyterians 141 
Methodists 116 othois 62) bein„ a decrease ol 9 9 pei unt 
Th following table gi\es the degree of education in 1891 (tvclud 
mg the city < f Kilk nny) 



Mai s 

Females 

T tal j 

I rr ntape 
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Head and wnte 

A) 08 3 

24 9. 

1 1 ( 

1 OOf | / 2 6 

I rp'pr b 

90 1 9/ 0 

M th 

94 4 

Read only 

3 311 

4 106 

/ 0/ 11 1 

4 8 

1 o 

2 8 

Illiterate 

5 >09 

5 /34 

10 >13 16 3 

4 | 

- 0 

,8 


The percentage of llliteiatcs among Roman ( it li li s in 1881 
was 22 9 In 1891 (including fin uty of Kilkenny) Uni weie 
9 supenor schools with 411 piq lls (Roman ( atholn s 338 1 ro 

Ustants 78) and 211 primary bool with 14 901 pupils (Reman 
C itholips 14 246 I rotestants 6 ) 1 he total nunihei of pupils on 

the i dl of the national sc hools on 30th 8/ ptembei 1899 was 13 912 
of whom 1 3 380 were Roman ( atholn s and 12 I lotestants 

Tlit following tabic ^ncs the number of bn tbs deaths and 
marnages m various }<ai 
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I > all s 

VI an inp 

1881 

19 / 

1 tJ> 

> 3 

1891 \ 

1//0 

1 >63 

409 

1 >00 

1602 

1619 
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Tho birth ritt ] ei fli usaiul in 1900 was 20 3 md the death rate 
20 the rate of lllegitmi icy was 2 3 per cent of the total births 
Tho total number of enugi ints who left the count} between 1st 
May 18 1 and 31bt Dooemt or 1899 was 7 ()M of whom 37 /31 
weri niftl sand 3) *8> females Tin chi f trwiib in the count} 
with their populations in 1891 art Kilkenny 11 018 (1901 
10 493) Gillian 19/3 ( astlecomer 1019 

Administration The mint} is di\ ided into two ] arliann ntarv 
divisions North and South the number of resist i l eleetors in 
1900 being respectively 61/0 and r 1 4 1 The i ite tide. vain 

in 1900 was £3 34 919 By the Local Coiernmcnl (Inland) A t 
1898 tho fiscal and adminisfraf i\ o duties of the gruil jury w r 
tiansforrcd to a county council urban and mill distri t conn 1 
were established and under that Art th eountv now coni] rise 
one urban and eight ruial samtar> distil Is 

Aqncullurc 1 he aceom pnn\mg fable s shew the at it «g undei 
crops including meadow andeloioi and the inmunlcfln t ck 
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in 1881 1891 189*; and 1900 Tlu figures for 1900 are for the 
ri( w adminiatrativo county 

In 1899 the total value of the cer al and other crops was esti 
matrd by the Registrar ( < m t al at JL91^ 746 The number of acr( s 
lin ler pasture in 1881 was 2 J 0 470 m 1891 304 873 and in 1900 
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Goats 

Poultry 

1881 

17 087 

t 14 

120 004 

86 808 

80 

6176 

410 484 

\m 

20 5 i 

5808 

1 1 006 

121 0 

44 791 

8619 

440 118 

180 ! 
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1 HI 
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1 89 114 

888 ! 

420 160 

1900 

10 002 
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Tho number of mihh ccwh in 1891 was 37 106 and in 1900 
*8 09* It is c stirnab <1 that the total value of cattle sin p and 
jigs in 1899 was £1 894 077 111 1900 the number of holdings 

not ( X(< Ltiivig 1 a<r was 1974 between 1 and * 1684 between 
ft and 1> 2192 1) twnn 1 > and 30 2460 be tween JO and *0 

2171 between >0 and 100 2116 between 100 and 200 806 
between 200 and 600 210 and above fOO 21 total 119J3 
I he number of loans issued (the number of loans being tlie same 
as the numboi of tenants) under the land 1 uiehase Arts 188) 
1891 and 1896 up to Jlst March 1900 was 116 amounting to 
£ >88 602 Ihc number of loans for agneultural imjrovements 
functioned under sect 31 of the I anti Act 1881 between 1882 
and 1900 was 287 and the am mnt issue d was £19 201 The total 
amount issued on loan for all classes of works under the Land 
Impiovemcnt Acts from the e unnicneemont of operations in 1847 
1 o 31st March 1900 was £/6 8 2o (w n Tr ) 

Kilkenny, an inland city and parliamentary borough 
capital of the above county on tin river Norc 71 
links southwest of Dublin by rail Under the Local 
(Government (Inland) Act 1898, it retains its mayor and 
corporation, which however has now practically the status 
of an urban district council The mariuf vctuie of blankets, 
coarse woollens, and limns has declined The municipal 
borough comprises 921 acics Population (1881) 12 182, 
(1891), 11,048 (1901) 10,491 

Kilmarnock, a parliamentary burgh and import 
ant railway centre (Kilmarnock group) of Ayrshire, Scot 
land, on Kilmarnock water 24 milts south west of Glasgow 
by rail The engineering and iron trades liavt displaced 
c n pet wc av ing as the staple industry though tweed making 
lias been addc d to the other woollens the workshops of 
the Glasgow and South Western Railway are situated here, 
and hydraulic machinery is a speciality of the town A 
large cotton factory and another for the making of lace 
c ui tains are among the indust ml features Ihe grounds 
of Kilmarnock House weic presented to the town in 1893, 
and have been laid out as a public puk bight acres have 
be c n addc cl to Kay Park, where a Reformers Monument was 
unvi did in 1889 llie town hall has been renovated and 
recent c lections include a new academy a corporation art 
gallery and a spacious institute containing a free library 
and a museum The academy is under the School Board 
Population (1881) 21901 (1901) U,161 

Kilsyth, a police lmrgh md burgh of barony of 
Stirlingshire Scotland 13 miles north east of Glasgow 
by i ail Hie boith and Clyde Canal passes near the 
stnxggling town Ihc quai lying of whmstone which 
abounds m the neighbourhood is c lined on to a con 
siderable extent Recent erections are United Iree and 
Wesleyan churches and a public school besides which 
there is a large aciduny with an elementary department 
Population (1881), 5402, (1901) 7 

Kimberley, John Wodehouse, 1st Earl 

(1826-1902) English statesman, was born 7th Tanuary 
1826, bung the eldest son of the Hon Henry Wodehouse 
and grandson of the 2nd Baron Wodehouse, whom he 
succeeded m 1846 Ho was educated at I ton and Christ 
Church Oxford, where lie took a first -class degree in 
classics in 1847 m the same year the new Lord Wode 
house married Lady Florence FitzGibbon (d 1895), 


KIMBERLEY 

daughter of the last earl of Clare He was by inheritance 
a Liberal m politics, and m 1852-56 and 1859-61 he 
was Under Secretary of State for Foreign Affairs in Lord 
Aberdeen s and Lord Palmerston s ministries In the 
interval (1856-58) he had been envoy extraordinary to 
Russia , and m 1863 he was sent on a special mission to 
Copenhagen on the forlorn hope of finding a peaceful 
solution of the Schleswig Holstein question The mission 
was a failure but probably nothing else was possible In 
1864 he became Under Secretary for India, but towards 
the end of the year was made Lord Lieutenant of Ireland 
Tn that capacity he had to grapple with the first mam 
ft stations of Juniamsm and m recognition of his vigour 
and success he was created (1866) earl of Kimberley In 
luly 1866 he vacated his office with the fall of Lord 
Russell s ministry but in 1868 he became Lord Privy Seal 
in Mr Gladstones cabinet, and m July 1870 was trans 
f u red from that post to be Secretary of State for the 
Colonies It was the moment of the great diamond dis 
covenes in South Afnca and the new town of Kimberley 
was named aftei the ( olomal Secretary of the day After 
an interval of Opposition from 1874 to 1880, LordfKun 
bcrlcy returned to the Colonial Office m Mr Gladstones 
next ministry but at the end of 1882 he exchanged 
tins ofhu fust for that of Chancellor of the Duchy of 
1 measter and then for the Secretaryship of State lor 
India, a post which he retained during the remainder 
of Mi Glxdstones tenure of power (1882-86, 1892-94), 
though in 1892 91 he combined with it that of the Lord 
J residency of the Council In I ord Rosebery’s cabinet 
(1891-95) he was Foroign Secretary lord KmAierhy 
was xn admirable dcpaitmental thief but it is difficult 
to associate his own pi rsonality with any ministerial act 
during his occupation of all these posts He was at the 
Colonial Office when responsible government was granted 
to Cape Colony, when British Columbia was added to the 
Dominion of Canada, and during the Boei war ot 1880- 
1881, with its conclusion at Mxpiba, and he was foreign 
Seci etary whe n the misundei standing arose with C ermany 
over the proposed lease of teiritory from the Congo Iree 
State for the Cape to Cairo route He was essentially a 
loyal C laclstoman party man His moderation, common 
sense and patriotism hxd therf influence nevertheless, on 
the policy fiom time to time agreed upon in concert with 
his colleagues As lexdir of the Liberal party in the 
House of I ords he acted with undeviatmg dignity , and 
in Opposition he was a courteous antagonist and a critic 
of weight and experience ife took considerable interest 
m education, and after being for* many years a member of 
the senate of I onclon University hi became its chancellor 
in 1899 He died* m London, 8th Apnl 1902, being 
succeeded in the earldom by his eldest and only surviving 
son, Lord Wodehouse (b 1848) After Mr Gladstones 
retirement fiom politics, thij value of I ord Kimberley’s 
moderating influence on the counsels of his party became 
more than ever marked,, owing to the dissensions which 
hampered its activity He took sides with no section, 
but did his best to keep ttie party together It was this 
element m his character, rather than any special ability, 
winch made him ^ notable personality m English 
politics (h ui ) 

• 

Kimberley, a town of (ap< Colony, centre of the 
Griqualand West diamond industry Next to Cape 1 own 
and Johannesburg, it is the laigest place in South Africa, 
wnth a population which rose from about 20,000 m 1881 
to 28,718 in 1891 It lies on the main railway running 
from the Cape*to wards the Zambezi, about midway between 
Cape Town and Bulawayo, being 646 miles distant from 
the former and 714 from the latter place The mine 



KINCARDINESH 

which gives its name to the town is one of the great 
“pipes,* as they are called — Kimberley, De Beers, Du 
Toit s Pan, and Bulfontein — which are clustered together 
on the plateau near the converging frontiers of Cape 
Colony, the Orange River Colony, and Transvaal, and 
have collectively for some years controlled and supplied 
the diamond markets of the world The pipes are natural 
“ chimneys, ** perhaps extinct craters which were at first 
supposed to taper downwards, but are now known to 
broaden out to depths of over 2000 feit, penetrating 
through limestones, diontes, porphyries, basalts, and other 
formations down to the granite and gneiss bed rocks 
The diamonds occur in the yellow, and lowci down m the 
blue eruptive matter which fills the pipes and was prob 
ably forced up by the pressure of underground forces 
The supply appears to be practically unlimited but is 
regulated by the De Be e rs corporation, whie h has bought 
up all minor claims, and is thus able to control the market 
Since 1895 the annual output has averaged over £4, 500,000 
(£4,567,000 m 1898), and the total value of diamonds 
exported between the years J8G7 and 1898 was estimated 
at £87,878,000 On the outbreak of hostilities in 1899 
the Boers laid siege to Kimberley, and held it closely m 
vested from 12th October of that year till 15th bcbruaiy 
1900, when it was leheved by General Sn Tohti French 

KinC&rdin 08 tlIr 0 y or Tiie Mearnh, a maritime 
county of east Scotland is bounded on the R b> the 
German Ocean, on the N W by Aberdeenshire, and on 
the b W by Forfarshire 

A%ea and Population - In 1891 alterations 'won made in tho 
boundary between kimnrdmesluic and Aberdeenshire in the 
parishes of Banchory 1 ornan an 1 Dnunoak the first being placed 
'wholly in Kincardine and the second in Aberdeen The area of 
the county (foreshore excluded) is 210 259 acros or 28 2 square 
miles Tne population was in 1881 44 464 in 1891 35 647 
in 1891 on trie above area 3 r 492 in 1901 40 918 of whom 
20 06/ wero malts and 20 8 1 females On tho old area 
taking land only (240 247 acres or 181 3 square miles) the 
number of persons to tho sepiare mile m 1891 was 22 and the 
number of aeres to the person 0 9 In the registration < ounty 
the population increased It tween 1881 and 1891 by 3 4 pir cent 
Between 1881 and 1891 tho excess of births ovu deaths was 
6444 and the increase of tho resident population 1197 Tho 
following table gives part it ulais rf births deaths and marriages 
in 1880 1890 and 1899 — 


Tear 

DeathB 

Marriages 

Bril 

1 r t f 

111 g tii ut 

1880 

542 

204 

1074 

11 9 

1890 

5 >6 
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The following tablo gives the birth rate death rate and 
marriage rate per thousand of the population for a senes of 
years — • 
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14 S/ 
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> 75 

5 1 

4 17 
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5 2 


There weic lib Gaelic speakin 0 persons in tho county m 1891 
and 14 foreigners Valuation lg 188MK) £2 1 889 18)9 1900 

£246 819 

Administration -—The county returns a member to 1 arhamont 
Bervic (2521) is the mly royal burgh tnd is one of the Montrose 
group of parhamentaiy burghs Stonehaven (4565) the county 
town is a polite burgh There art 19 civil parishes with 
a combination poorhouse at Stonehaven ana the number of 
paupers and dependants in September 1899 was 567 kintardine 
is united m one sheriffdom with Aberdeen and Banff shirt s and 
one of tho Aberdeen sheriffs substitute sits at Stonehaven 

Education — Nineteen school boards manage 48 schools which 
had an average attendance of 5402 m 1898-99 while 8 
voluntary schools of which 4 are Episcopal ha^ 423 There is 
an academy at Stonehaven and three otlici public schools earned 
grants in 1898 for giving higher education The county council 
hands over tho residue grant to the county secondary oduca 
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tion committee which expends it m tethmtal education grants 
to a number of schools and school boaids At Blairs near the 
Dee in the north etst corner ot tho count j is a Roman Catholic 
college at which young men aie trained f )r tin priesthood by a 
rector and four clerical and three lay piofes ors 

Agriculture Oats are tho pnncipal coin ciou although the 
acrcago has declined of late year with tin increase of the 
barley acicage dm to the demands of di tilling (atth are 
bred but tin hulk ot the stock is kqt lor ft < dmg Ih ] crccnt 
ago of cultivated area in 1898 was 49 2 and in 189 2 /9u 

acros were under wood ol wlneh 1580 had been planted since 
1881 Iho average Ri/e of flu 109S holdings in 189 was /I 

acres Iho percentage under 5 aeres was 12 43 betw in ami 

50 acres 42 14 and ovei 50 acres 4f 2 The number U tween 

50 and 100 acres was 32b hetw en 100 and 100 489 between 
300 and 500 4b and over >00 only 7 The follow in„ tal le 
gives the principal ac reag s at int rvals of five years from 
1880 — 
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r nun ci t 
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1880 

120 122 

44 946 

22 H 2 
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6 448 
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1885 
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68 

1890 

122 848 

13 4b 

21 120 
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189> 

120 994 

42 647 

21 0/ 4 

4S ,28 

8 fll 

1 

1899 

120 68 

41 146 

A 1 9 

48 > 7 

8 /42 

2 


The following table gives jartu ulais of the live slock during 
the same yoais — 


\ ar 

Trial 

II >r os 

Total 
Cattl . 

C WH 

H if r ir 
Milk rC If 

Bh j 

Tk 

1880 

4903 

25 207 

b/36 

32 308 

2196 

1885 

4 (ml 

25 922 

7032 

29 98/ 

2894 

1890 

473 

2b 62/ 

73 ,8 

39 4 4/ 

31 48 

189.. 

o433 

2b 133 

6918 

3/ J 

2680 

1899 

5009 

2 r 752 

0970 

44 48 J 

2 44 


At tho census of 1891 4b85 me n and 164 women were re turtle d 
as I eing engaged m agncultuic 

Jndustn s and fiad — Ajart from agneulturc flic principal 
industry is fishing Stonehaven is the centie of a fishe ry district 
which is not exac tly e ontcrminous with the county The f jIIow 
ing tablo gives particular of the district — 


V ar 


Boat 


V li f 

j K lei t 1 
\b \ tm ill 

lUjs| 

1 tal \ 1 

No 

1 T ns 

Value 

1 U i 

of all f isl 

IS JO * 

230 

1864 

£211 ) 

£12 500 

517 

£26 608 

18J8 

16 

1714 

£8(/3 

£10 391 

403 , 

£18 204 

1899 

153 

1538 

£8067 

| £10 863 

3/7 

£19 505 


In 1898 / 8 4 persons wore engaged m the eiistnet in connexion 
with the v arums branc hes of tho sea fishene s 1 ersons e ounce te d 
with industry numbered 41 JO in 1891 

See A C ( amfron Thi Hist oiy of Fetter cairn laibley 1899 
— F C Eli is 7 hr lulls of Kmcardmeslnri Stonehaven 1899 
— T Anderson The Black I ool of Kincardineshire Stonehaven 

1879 — J A Hinofuson History of Banchory Devemck Abet 
decn 1890 — W R Frasfr History of Lauremekirl Kdinl urgh 

1880 — C A Moi tyson Tht 7 arish of hrdoun Aberdeen 

1893 (w Wa ) 

Kinglake, Alexander William (1809 

1891), English historian and triveller was born at Taunton 
5th August 1 809 His father w is a respe ctcd and successful 
solicitor and intended his son for a kg il cart er kmglakc 
went to 1 ton and Trinity College Cambridge when he 
matriculated m 1828 being a contemporary and fmnd of 
Tennyson and lhackeray He tool his BA degitt in 
1832 and his M \ in 1816 After leaving ( auibridge he 
joined Lincolns Inn, and was called to the bar m 1M7 
While still a student he travelled in 1835 throughout the 
Fast and the impression made upon him by his i xpuiuices 
wis so powerful that he wis seized with the dtsire to 
record them m literature The task however pioved 
difficult to lus fastidious taste and he was engaged for 
seven yens m e laboratmg his m inuscript wine h he actually 
rewrote three times Lothen a sensitive and witty record 
of impressions keenly felt and remembered was published 
in 1844 and enjoyed considerable reputation In 1854 
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lit went to the Crimea, and was present at the battle of 
the Alma During the campaign he mode the acquaintance 
of Lord Raglan, who was mo much attracted by his talents 
tint h< suggested to hinglxkc the plan for an elaborate 
/tnt of ike Crimean Wai and placed his pmate 
papers at the writers disposal lor the rest of his life 
kmglttkc was engaged upon the task of completing this 
monumental history Thirty two years elapsed between 
its commr moment uid the public at ion of the list volume 
and eight volumes in ill appeared at intervals between 
186$ and 1887 During the course of its composition 
hmglike Jived principally in London and sat in Parha 
incut for Pnd^ water from 18 >7 until the disfrinc hist mint 
of the borough in 1868 lie died 2nd January 1801 m 
Ins eighty second year Rm^lxke s life woik Hu Ihstou/ 
of the ( nmean fVar, is in scheme and exec ution too minute 
md conscientious to bo altogether in proportion lmt it is 
a wonderful example of p mistaking and t dented industry 
It is not without urors of partisanship and its cnticisms 
md eulogies cannot alwtytt be accepted Rut it hIiowh 
it markable skill m the moulding of vist masses of 
dispatches and tichnicd details into an absorbingly m 
terostmg narrative it is illumined by n itm il dc scriptions 
and charactc r sketches of gnat fichlity and acumen, and 
despite its length it ri minis one of the most picturesque, 
most vivid, and most actual pieces of historical narrative 
in the Lnghsh 1 inguagr ( v wa ) 

King’s County, in ini mil county of Ireland 
province of I einster bounded on the \ by Westmeath 
on the 1 by Kildan on the S by (Queens County, and 
on the W by the Shannon 

The an a of tin adiiumsti itivi < ount> in 1900 was 493 26S acr s 
of which 10S 317 wtio tilligo 2 19 S S past in 400 fallow 6870 
plantation 96 129 turfbog 14/llmirsli >7 >2 ban on mountain 
20 813 water roads fences &< Tht now admimstiativc county 
iindci the local ( overtime nt (inland) Act 1S98 is identical with 
the old judicial < unty Ih j opulation m 1881 was 72 8 2 and 
in 1891 b) 561 (1 whom 11 / / 7 wer males and 31 7S6 females 
divided as follows union}, tho diHorc ntiiligiotis Roman ( atliohes 
r 8 261 1 rotestant I pisropilians 6412 Methodists 161 Iresby 
tenuis 291 and otb r<l nomination 111 I he de c re asc m poy n 
lation hitwem 1881 and 1891 whs 10 01 for cent Tho avoiage 
nuinhirof p< rsons to an aero was 13 Of the total population 
/ 9S8 j ( r ons inlmbitid the rural listrnt lung an avoia^o of 
101 nelsons fo each scjtiau nnlo unde r imps and j astuio Iho 
pc puiati m in 1901 w is 60 129 (Romm Catholics 5 1 / /8 1 lotcst 

ant Episcopal i ins >520 Methodists 163 licbyteiians 828 
others 140) bring a dim a e ot 8 3 por tent The following 
tatlo gnes tin dog roc of education m 1S91 — 



Mis j h male 

3 tal 

11 ( 

P remit ag 

Pr Fi Iiosb 

Metl 

Read and write | 

21 ♦/ 20 4 10 

\> to 

68 / 

92 4 93 0 

94 6 

Road c uly 

119 1 1/H4 

/ 11 

1 4 

1 1 1 

3 1 

3 3 

Illiterate 

1 10 | 4 7 

> 1/ 

18 0 

t 0 

3 1 

2 1 


The pore outage ot ilhte rates anion,, Roman Catholics m 1881 
was 24 2 In 1891 tht re wore 6 s\q noi s h olw with 131 pupils 
(Roman Catht Ik 9/ and 1 roto tants 31) and 1 1 r primary sc hools 
with 9285 pupils (Roman ( athol ns 831/ and Ire tenants 968) 
The number of pupils m tho rolls tt th< national si hools on 
JOth Soptcmboi 1869 was 10 209 of whom 9129 wero Roman 
Catholics and 780 I rotestant 

I he follow m 0 table gnes tin number of births deaths and 
mamagis m van us yt u - 


lour 

Iliiths 

Dull 

Mamag 

1881 

1683 

1234 

2*7 

1891 

1404 

1081 

- / 

1900 | 

11/ 

11/ | 

| lot 


In 1900 tho birth rite pci thousand was 19 5 an l the death late 
19 > tht rite of illegitimacy was 1 / jcrcent it the total bnths 
The total number of emigrants who lift the tounty between 1st 
May 18 j 7 and 31st December 1899 wa u 76 of whom 29 6 *7 wiie 
males and 28 068 females The chit f towns m the tounty are 
lullamoiu (46 19 m 1901) Parsonstown 4438 Fdendtrry 1611 


Administration — The county is divided into two parliamentary 
divisions Birr and Tullamore the number of registered electors 
m 1900 being respectively 4792 and 4939 The rateable value 
m 1900 was £246 2^1 By the Local Government (Ireland) Act 
1898 the fiscal and administrative duties of the grand jury were 
transferred to a county council urban and rural district councils 
were established and under that Att the county now comprises 
two urban and five rural sanitary districts 
Agriculture — The following tables gi\ o the acreage under crops 
including meadow and clover and the amount of live stock in 
1881 1891 189 and 1900 — 


Year 

Wheat 

_ 

w 

-*•> 

5 

rt * 
*& 

Potatoes 

L 

5 

3 

H 

Other 

Creen 

Crops 

s| 

1 

IbHl 

1487 

28 082 j 

1 740 

1 A 

9 862 

| 3^14 

0 308 

119 7 2 

18111 

317 

1)898 

19 168 

14 411 

10 8 6 

. 3164 

46 35 

113 839 

IS )*> 

119 

21 10 1 

1C Ol ] 

18 C 

10 4 X 

3903 

50 65 

116 334 

1 >00 

38 

18 020 

1 394 

12 04 

> 1 0 

| 383 

48 451 

108 6*17 


for 1899 the t< tal value of the cereal and otliei crops was < sti 
mated by tho Registrar C encral at £/4 4 288 The number of acres 
under pasture in 1881 was 2 11 744 in 1891 232 780 and in 1900 
219 8 >8 


5 car 

Horses an! 
M il s 

Ark 

( attle 

Sh 

P 

Pigs 

Goat 

1 il«r> 

1SS1 

14 U 

6 1 

68 1 

97 

0 

0 < 

— - 

3)10 

18 9* 

1891 

10 31 

> 0 

> 1 

1 4 

(4 

3 3hl 

6107 j 

300 8 8 

189 

16 t 11 

<73 1 

74 1 8 

90 

16 

4 81 , 

1 712 1 

28 8 6 

1 >oo 

14 

s, | 

8 3 

101 

10 

6 16 

5 00 

30< 961 


The number of milch cow in 1891 was 16 >34 and m 1900 
15 669 It is estimated that tho total value of cattli sheep and 
pigs for 18J9 was £1 278 869 In 1900 the number of holding 
not exceeding 1 at re was 1892 bttwetn 1 and 5 1620 between 
6 and 15 228 , betwetn 1*> and 30 20/4 between 30 and >0 
1336 between 0 md 100 113 > between 100 and 200 *548 
between 200 and r 00 254 md above 500 53 total 11 197 
The number of loans issued (the number of loans be ijig the same 
as the number of tenants) under tin Land luichaso Acts 188o 
1891 and 1896 u] to 31st March 1900 was o83 amounting to 
£145 204 llic number >f loans fni agricultural improvements 
sanctioned under sect 31 of tho Land Act 1881 In tween 1882 
and 1900 was 2/0 and tho amount issued was £20 456 Tho 
total amount issued on lom fir all classes of work under the 
Land Improvement A ts from the commencement ot ope rations 
in 1847 to 31st March 1900 was £71 524 (w II Po) 

Kingsley, Mary Henrietta (1862-1900), 

English traveller and author diugliter ol George Henry 
Kingsley was born in Islington London 1 3th October 1862 
A delicite child, not considered strong enough to face 
school life , her early ytars wore spent at home Her father 
though less widely known than his celebrated brothers 
Charles ind Henry, 1 was a man of versatile abilities and 
had a passion for travelling whuh ho managed to indulge 
in combination with his professional care of mdmdual 
patients Mary Kingsleys reading m history, poctiy 
and philosophy was ^idt if desultory, but she was most 
attracted to natural lustoiy Her fimily which had 
settled m Highgatc m 1862, removed to Bexley in 1879 
and to Cambridge in 1886, and this list change proved 
beneficial to her health ficfin W88 to 1892 the illness 
of her mother developed those qualities of self relnnce 
which stood her attc rw xr<14 m such good stead The loss 
of both parents m 1892 left, her free to pursue her own 
course, and she resolved to travel and investigate the forms 

< f religion and law among uncivilized races She started 
for West Africa in Augftst 189$ with a few introductions 
to Iortuguese colonists, and mi king hei way across much 

1 llemy Kingsley (1830 1876) was bom in Notts 2nd Tanuary 
IS 10 and after being clucati I at latng s ColUge London and 
Worcester fill go Oxtnrd w nt m 18o3 to live in Austiaha In 
1 8 ,8 he return 1 to England and m the nc xtcyear published a novel 

< r )jfr y II tmlyn lull el stnring scenes ot colomil lift In 1861 
appeared his mos* fcimtus story 7 aim shot an l in 18P lhe Hxllyar 
and tht Hurt on s these his b st known works are characterized b\ 
much Mgonrand a healthy lol ust taste for incident and sentiment 
Henry Kingsley died m Sussex 24th May 1876 



KING’S MOUNTAIN — 


country hitherto untrodden by Europeans, went up the 
Congo as far as Kabmda and Matadi, and returned to 
England m June 1894 She gamed sufficient knowledge 
of the native customs to contribute aftu wards an intio 
duction to Mr Dennetts Notes on the Bolk Lon of the 
1'iort, 1 898 Miss Kingsley made careful preparations lor 
a second exploration of the same rc gion and at the end of 
1 894 she proceeded vid Old Calabar to F rench Congo, and 
iscended the Ogowe river From this point her journey 
was a long senes of advt ntures and hairbreadth escapes, 
at one time from the dangers of land and water, at another 
from the cannibal Fans The story is vividly told m her 
/raveh in West Africa The book aroused a wide 
interest and she lectured to scientific gatherings on the 
fauna flora and folklore of W( st Africa, and to com 
mcrcial audiences on the trade of that region and its 
possible developments always with a prote st against the 
lack of detailed knowledge characteristic of modern dial 
ings with now fields of trade In both cast s she spoke 
with authonty foi she had brought bick a considerable 
number of raw specimens of plants and fishes and had 
heifielf tradtd in rubber ind oil m the districts through 
^lnch she passed With undaunted energy Miss Kingsley 
wis again on her way in 1*100 to the West ( cust but she 
proceeded in the first instance to South A trie i and she 
died at Simons Jown, win re she was engaged m nursing 
Pocr pnsone rs on 3rd June 1 900 • 

King'S Mountain, i mountainous lidge m 
i iston county North Carolina and \oik county, South 
( irelma, USA It is in outlie l of the Flue Ridge 
running parallel with it te northeast end southwest, 
and its highest point Mount ( rowdc i has in altitude of 
some 3000 feet One of the battles of the American 
.Revolution known as Kings Mountain w is fought near 
the southern end of tins ridge in South C irolina 7th 
October 1780 The American loss wis 28 killed GO 
wounded the British Joss 389 killed 716 pnsoncis 

Kingston, the chief city of Frontonac county 
Ontario Gxnada, at the north eastern extiemity of Take 
Ontmo, 260 feet tbovc the sea It is an important 
stition on the Grand Tnyik ltulway ind tei minus of the 
Kingston and Pembroke Railway ind Ins steam ho it com 
mumcation with other ports on Like Ontmo on the St 
lawrcnce and the lUdtau (anal It contains a fine stone 
grivm 0 dock 280 hot long 100 iect wide ind with a 
depth of 1 6 feet at low wa^r on the sill Tin foitifi cations 
which at one time mid< it one of the strongest fortresses 
in Canadi, are now out of date, and would otter little 
n si stance to modern irtilkiy It is the seat of an arch 
bishopric Queens University tlu Royal Militiry ( olkge, 
ind an artillery school Ve ssels entered inwirds in 1900- 
1901 1253 of 405 4*19 tons expoits $1 51 (>96 lm 

ports $1,345 811 totgl assessment of the city m 1899, 
$7,809,551 Population (1881), 1 1 091 (1891), 19,261 , 
(1901), 17,961 

Kingston, capitil of# Ulster county, New York, 
USA on the west bank of the Hudson 90 miles above 
New \ork, at an altitude ol 1S5 lect It is on the West 
Shore, the Ulster and Delaw ire and the Willkill Vallty 
Railways has feiry commuiuc ation with 1 tinned iff on the 
opposite bank of the Hudson and legulir steamboat com 
mumcation with New \ yrk Albany ind othei livti points 
In 1900 it hid 314 manufacturing establishments with 
$3,657 551 capital #»mploym n 2685 hinds iml producing 
goods valued at $5,280,478 Of its manufaetuies, cigirs 
cigarettes and tobacco formed tlu largest* item with i 
value of $1 188,555 Tht manufacture of] urn and cement 
was also important Population (1890) 21 261 , (1900), 


KINROSS-SHIRE 49 

24,5 i r >, of whom 3)51 were foruj,n horn and 545 
ne&roes 

Kingston-on-Thames, i parish municipal 
borough, and market town of England 12 miles west of 
I ondon Bridge on the right bank of the 1 kames m the 
Kingston pailiamontary division of burn y It is a station 
on the London and South Western Railway Bcsidts All 
Saints C him h restored in 1888, there aio m Kingston 
four parish churches and Roman ( atholic Presbyterian 
Congregational Baptist Friends and other plans of 
worship Recent public buildings are the Albany Hall 
(1881), the free Library (1883), and tho County Hall 
(1893) At Norbiton within tho borough is tho Royal 
Cambridge Asylum foi soldiers widows (1854) At 
Kingston Hill is an mdustnal and training school for 
girls, opened m 1892 The Aietona Hospital was erected 
in 1898 The municipal borough lias an area of 1111 
acres Population (1881) 20 648, (1891), 27 059, 

(1901), 34,375 

Kingstown, a seaport and urbm samtiry district 
m the county of Dublin lie land on Dublin Biy 6 miles 
east south e ast of Dublin by i ul An elec trie tramway 
now runs through the township In 1 899 1 Hvt ssels were 
registered in the fislmy district employing 54(> hinds 
Population (1881), 18 230, (1901), 17,156 

King William’s Town, a tow n of Cape ( olony 
on the Buffalo rive r, a few miles north west oi F ast I onelon 
with which it is connected by iail “king as it is 
locally cillecl is an important administrative centre, and 
Ins become a flourishing trading place and dt pot for the 
traffic between the neighbouring Kaffres and the white 
settleis Mitiy ot thiso settlus ait Germans descendants 
of the Anglo German legion which was disbanded after 
the Crimean war Most of the farmsteads dotted along 
the bulks of the liver are inhabited by them hcncc such 
mines as Halm 1 otsdatn Jiniunschwt iq y ankfui t y 
given to sc ttlements in this part of the country Popula 
turn (1881) 6000 (1901), 7226 

Klrtmng 1 Park, a police, burgh of the lower ward 
ol T anail shire Sootlind on the south bank of the Clyde 
between Glasgow ind Govan it is connected with tho city 
by trarnwiy ind subwiy bincc 1850 it has grown from 
i mill village to x busy industrial centre populated by 
utisans anel Ixbourcrs and shxring m the activities of the 
laughs which enclose it Its industries arc engineering 
bread and biscuit baking on i eon sidei able scale soap 
making anel paint making 1 lie Police Commission main 
tains a police foiee and a sm ill fire brigaele and Glasgow 
gas ind water aie used Arc x 10H acres population 
(1901), 1 1,851 

Kinross-shire, an inland county of Scotland next 
to Clackmannan the smallest in the eountiy bounded 
on the N and W by Pc rtlishirc on the L and on the S 
by Fifeshire 

Ira and Ptpnlatun — In 1801 kimoss it lgned pait of the 
palish >1 Poitinoak t > l lit and parts ol Amgask and loi^an 
doiiny to ltrth iccoiving liom lit puts <1 tho larislus of 
Duntonnhin Ballm^iy and kmglassit in 1 from I itnajoition 
ot its own palish ot Fossowayand lulliebolt I In area ot tht 
i county is t F 8-10 ants oi 8/ - squaic miles Tht no] illation 
was in 1881 0607 ui 18)1 6280 in 18<)1 on the nto\p aica 
6673 in 101)1 6980 of whom M12 wt to malt h and 1638 1 males 
On tilt eld aica taking land only (4f 18/ at r s r 7 ) l) squaie 
miles) th number c f per on to tin spiarc milt in 1891 was 86 
and the numbci ol at re to th< juson 7 1 In the registration 
c minty the popul ill m detr ased b t\v cn 188] and 18)1 by 8 2 
ptrttnt B tween 1881 and 1 8 )] tin \ >llittliso\ r deaths 
was 621 but the resident pipulati n dicitist l by 60 i The 
table on the nc\t pa„t gnes ]aiticulais ol bulbs deaths and 
marriages m 1880 1890 and 189) 
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Year 

Deaths 

Marring h 

linths 

I rtf nta^ft of 
Illegitimate 

1880 

142 

36 

204 

11 2 

1890 

124 

5/ 

173 

7 51 

1899 

104 

40 

173 

4 6 


The following tal lo guts t hr birth rate doath rate and 
marnage rate per th mtum l f the population for a s<ries of 


1HK0 

lh8l 90 

18J0 

1891 98 

18 9 

Birth rate 

2/ 07 

21 ,3 

2 r r r > 

26 40 

2/ 94 

Dr it h rate 

Dll 

17 11 

18 31 

17 20 

16 / 9 

Marling latu 

| 4 88 

5 91 

8 42 

6 08 

0 46 


There were 8 ( aelu Hptakin^ persons in the county in 1891 
and one foreigner Valuation in 1889 90 JLfl 001 1899 1900 

JLQi 030 

Administration — The county unites with Clackmannan to 
return a member to 1 arhament The onlv towns arc Kinross 
(2136) tilt county town and a police burgh which has a town 
hall a county hall two railway stations and several textile 
factories aim Milnathort J hert are f eivil parishes which 
had 101 piupers and dependants m September 1899 The 
county forms a sheriffdom with lift and a sheriff substitute sits 
at Kin i oss 

A ducat nn - hive school hoards manage (1 schools which had 
in 1898 99 an average attendant! of 7 while a \ nvat school in 
Orwell parish had HI The ounty committee piovidos bur 
sarios foi scholais attending Dollai Institution and the county 
council spends part ot tin residu grant in agricultural 
experime ntH 

Agriculture -In 1898 ( J per cent ot the aiea was under culti 
vation the county ranking fifth in Scotland in thi re n ard The 
standard of farming is high though the climate is told and wet 
In 1895 the average si/e of the 302 fauns in the county was 119 
acres only 13 58 pi r c nt were under r acres 21 1 between 5 and 
f 0 and f 12 91 were over r 0 ants I iffy four farms were between 
50 and 100 acre s 112 be tween 100 and 100 21 lie tween 800 and 
500 and there were 1 ovor r 00 Stock raising is the staple in 
dustiy Ihe following table gives the jnncipal aeroagos at 
intervals ot five yoais fiom 1380 — 


Yoiii 

Ar aui ler 
Cr j h 

( Jin 

Cr i 

Ore n 
Crops 

Cl v r 

1 rmanont 
I usture 

Fallow 

1880 

31 172 

7417 

17/3 

12 288 

7 872 

22 

1885 

32 246 

0 58 

1339 

11 089 

10 615 

15 

1890 

32 278 

5924 

3118 

10 350 

12 854 

6 

189 

35 846 

6892 

3526 

11 633 

1 1 /01 

19 

1899 

35 357 

09 19 

3181 

12 f/6 

12 323 

19 


The following table gives particulars of tho live stock during 
the same years — 


Vear 

T tal 

II r«< h 

1 til 
( ttl 

Cows or 
lieifer in 
Milk r ( ilf 

Sheep 

rigs 

1880 

10 r 1 

6788 

104 r 

27 960 

461 

188 

94 4 

S47r 

1281 

30 518 

1 ,48 

1890 

. 891 

8108 

1110 

3 r 539 

520 

189, 

117') 

6918 

1196 

36 239 

515 

1899 

1108 

7091 

1121 

40 920 

6/1 


In 1895 1~ 8 acres wore under wood At the consus of 1891 
727 men and 68 w onion were cnga n ed in agriculture 

See A I G Ma<UvA\ History of i/e and Aim oss Tdinburgh 
1896 — J Jauiuy and < Howik The Tree* and Shrubs of 
1 if e anil him 0*8 Leith 1879 W T N Liddaii Ihcllace 
Vamis of fift and Kinross Ldtnbuigh 189 r Die ( oncisi 
Hand book mu! Map if life and Kinross Cupar — C Iioss 
Antiquities of Kimoss shirt Icith 188f — R B Bfc ei The 
JhtcJies of Kinross shire Kinross Ihsh ry if Lochfevcn Castle 
Kinross 1887 (w Wa) 

K Insale, a maritime town, urban sanitary district, 
and formerly (until 18S5) a parliamentary borough in tho 
county of Cork, li eland, on the estuary of the Bindon, 24 
milts south of Coi k by rail The number of vt sse la registere d 
in the fishery district m 1899 was 220 employing 1064 
men and boys A fishery pur has been constructed at 
a cost of £22,000 Population (1881), 1976 (1901) 
4250 

Kifet*, or Ky6t 6, tho former capital of Japan m 


the province of Yamashiro, in 35 01 N and 135 46 L , 
with a population of 353,139, being thus the third of the 
empires chid cities (fa) The Kamogawa, upon which 
it stands is a mere rivulet m ordinary times, trickling 
through a w ide bed of pebbles , but the city is traversed 
by several aqueducts, and was connectc d with Lake Biwa 
m 1890 by a canal 6J miles long, which carries an abund 
ance of water for manufacturing purposes, brings the 
great lake and the city into navigable communication, and 
forms with the Kamo gawa canal and the Kamo gawa 
itself a through route to Osaka, from which Ki6t6 is 25 
miles distant by rail hounded in the year 791, KiAtO 
remained the capital of the empire during nearly eleven 
centuries The f mperor Kuwammu, when he selected this 
remarkably picturesque spot for the residence of his court 
caused the city to be laid out wnth mathematical accuracy 
after the model of the Tang dynasty s capital in China 
Its area, 1 miles by 3^ was intersected by 18 principal 
thoroughfares, 9 running due north and south, and 9 
due t ist and west, and the two systems bung connected 
at intervals by minor streets At the middle of the 
northern face stood the palace, its enclosure covering § of 
a square mile, and from it to the centre of the soutji 
face ran an avenue 28 3 feet wide and 3A miles long 
Conflagiations and subsequent rcconstiuctions modified 
the rcguhrity of this pi in, but much of it still remains, 
and its story is perpetuated m the nomenclature of the 
streets In its days of greatest prosperity KiAto contained 
only half a million inhabitants thus never even approxi 
mating to the size of the Tokugawa metropolis, \ edo, or the 
llo jo capital Kamakura The Emperoi Kuwammu called 
it HuanjA or the “city of peace, when he made it the 
seat of government but the people knew it as ‘ MiyakA 
or “RyAtA, terms both of which signify ‘ capital, and 
m modern times it is often spoken of as “SaikyA, or 
western capital m opposition to “lokyA, or ‘ cistern 
capital Having been lor nearly eleven centuries the 
impel lal intellectual, politic il, and artistic metropolis of 
the realm, the city abounds with evidences of its unique 
career Magnificent temples and shrines, grand monu 
ments of architectural and artistic skill beautiful gardens 
gorgeous festivals and numerous at eh ns where the tradi 
tions of Tapaneso irt are obcydtl with attiactive results, 
olfei to the foreign visitor a mine of cxhiustless interest 
Clear water ripples everywhere through the city, and to 
this water Kioto owes something of its importance for 
nowhere else m Japan can fabrics be bleachtd so white or 
dyed in such brilliant colours* The people, like their 
Osaka neighbours are full of manufacturing energy Not 
only do they prt serve, annd all the progress of the age, 
their old time emmente asproduceis of the finest porcelain, 
faience embroidery brocades, bronze cloisonne* enamel 
fans, toys and metal woik of all kinds but they have 
also adapted themselves to the foreign marl et and are 
now weaving and dyeing quantifies of silk labrijs, for 
which a large and constantly growing demand is found m 
Jhuropo and America Nowhere else can be traced with 
equal clearness the part pJaji.el m Jipancst civilization by 
Buddhism, with its magnificent paraphernalia and impos 
ing ceremonial spectaclts nowhere else side by side with 
this luxurious factor can be witnessed in more striking 
juxtaposition the austere punty and severe simplicity of 
the Shin t A cult and nowhe re else can be more intelli 
gently observed tho fine faculty of the Japanese for 
utilizing, emphasizing, and enhancing the beauties of 
nature 1 he citizens dwellings and* the shops on the 
othei hand are insignificant and even sombre m appear 
ance, their extort or conveying no idea of the pretty chambers 
within or of the tastefully laid out grounds upon which 
they open behind KiAtA is celebrated equally for its 
• 
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cherry and azalea blossoms in the spring, and for the 
colours of its autumn foliage (f by ) 

Kipling, Rudyard See English Litfrature 

KirchhofF, Gustav Robert (1824-1887), 
German physicist, was born at Komgsberg (Prussia) on 
12th March 1824, and was educated at the university of 
his native town, where he graduated Ph D m 1847 Afte r 
acting as pnvat-docent at Berlin for some time, he became 
extraordinary professor of physics at Breslau m 1850 
k our years later he was appointed professor of physics at 
Heidelberg, and m 1875 ho was transferred to Berlin, 
where he died on 17th October 1887 KirchhofTs con 
tributions to mathematical physics were numerous and 
important, his strength lying m his powers of stating a 
new physical problem in terms of mathematics not merely 
in working out the solution after it had been so for 
mulated A number of his papers were concerned with 
eloctrical questions One of the earliest wis devoted 
to electrical conduction in a tlnn plate, and especially in a 
circular one, and it also contained i theorem which enables 
thfl distribution of currents m a network of conductors to 
be ascertained Another discussed conduction in curved 
sheets a third tht distribution of electricity m two m 
fluencing spheres , a fourth the detc rmmation of the con 
stant on which depends the intensity of induced currents 
while others were devoted to Ohm s law, the ipotion of 
electricity in submarine cables, induced magnetism, <fcc 
In other papers again, various miscellaneous topics were 
treated — the thermal conductivity of iron, crystalline 
n flection and refraction, certain pi opositions m the thermo 
dynamics of solution and vapouzation, Jrc An import 
ant part of his work was contained in his V orlemnqen 
vhtr Mathematische l hynJ (1876), in which the principles 
of dynamics, as well as various special problems were 
treated in a somewhat novel and original manner But 
his name is best known for the researches experimental ! 
and mathematical, in radiation which led him in company 
with Bunsen, to the development of spectrum analysis as 
a complete system m 1859 60 He can scarcely be called 
its inventor for not only had many investigators alrc ady 
used the prism as an instrument of chemical inquiry but 
considerable progress te say the least had been made 
towards the explanation of the principles upon which 
spectrum analysis rests But to him belongs the merit of 
having, most probably without know mg what had already 
been done, enunciated a complete account of its theory 
and of thus having finely established it as a means by 
which the chemical constituents of celestial bodies cm 
be discovered through the comparison of their specti a with 
those of the various elements that t^ast on this earth 

Kirkp Sir John (1832 ) British naturalist 

and administrator vras born at Barry near Arbroath on 
19th December 1832 'Und was educated for tht medical 
profession He graduate cl M 1) at k dm burgh m 1854 
and, after serving on the civil medic il stafl throughout 
the Crimean war, was appointed physician and natuialist 
to Dr Livingstone s second exploring expedition m 
Icbruary 1858 He was by Livingstone s side m most of 
his journeyings and adventures, and was one of the first 
four white men to behold Lake Nyasa (16th September 
1859) lie was finally mvalidtd home oa 9th May 1863 
His African experience qualified him for the post of vice 
consul at /anzibar, bestowed upon him in 1866 In 
1873 he became consul, and shortly afterwards concluded 
a treaty with the sultan providing for the extinction of 
the slave trade m his dominions Sir John Knk retired 
from the consular service in 1887, and sufofoquc ntly repre 
sented the British Government at the African conferences 
held at Brussels m 1888-90, as commissioner on the Niger 
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coast in 1895, and as a member of the committee for con 
strutting the Uganda railway Besides being foreign 
secretary to the Boyal Geogiaphie il Society ho received 
its gold medal m 1882 Sir John kirl married Miss 
Helen Cooke m 1867 and was made RGB in 1881, 
and subseepiently G G M (4 

Kirkcaldy, a royal and parliaments y burgh 
(Kirkcaldy group) and sc aport town of k ite sb ire S ntlund 
on the kirth of kortli 26 miles noilh of kdmburgh by 
rail (korth Budge route) Although within rmnt v irs 
no addition has been made to the li arbour act omniod xtion 
the shipping trade — ehie fly with I dtic ports - eontinues 
to increase In 1885 2291 vessels of 586 54 5 tons 
entered and 2 386 of 227 673 tons eleired m 1900 3190 
vessels ol 1 328,500 tons entered and 3308 of 1 388 410 
tons cleared In the latter yexr the exports were valued 
at £\ 678,650, and the imports at £280 100 Several 
important public buildings hive been erected sheriff 
court buildings in 1 89 ^ high school — succeeding the 
burgh school — m 1894 the Swan memorial hall with 
rooms for the Young Mens ( hristian Assocntion the 
Aelam Smith memorial hall and the Be\e ridge public hall 
and free library (1894) A beautiful park at the north 
west end with an area of 110 acres was presented in 
1892 Population (1891) 27 1 51 (1901) 34 0 64 

K i rkcud bright, a royal and parliamentary burgh 
(Dumfries group) and the county town ot Kirkcudbuglit 
shire Scotland on the river Dee, 6 miles lrom the sei 
Tts first charter dates from 1455 There are county 
buildings a town hall and a museum There is a regular 
water supply The mer is spanned by an iron bridge} 
which can be opened for the purpose ot allowing the 
passage of vessels 1 he harbour is excellent but shipping 
is lnconsielerable as also are manufactures Iho churches 
are Established two United kreo (one 1880) Epis 
copal (1870) and Roman ( atholu (1880) Besides an 
academy there are four public schools and the a\eragt 
attendance at elementary classes m 1898-99 was 445 
an Old Church school had 156 and a Roman Gatholie 
school 134 Population (1881), 2571 (1891) 2533 , 

(1901), 2386 

Kirkcudbrightshire, or the Stfwartry of 

Kirki UDBRie ht a maritime county of southwest Scot 
land bounded on the N and N W by A)rshire on the E 
and N F by Dumfriesshire, on the fe b> the Solway k irth 
and the Irish Sea and on the W by Wigtownshire and 
Wigtown Bay 

Area ami Population — According to the latest official estimate 
the aria of the count} (foreshore excluded) is 582 2fl acres or 
about 909 square miles The population was in 1881 4 >127 
m 1891 19 985 m 1901 39 407 of whom IS 759 were males and 
20 648 females liking the land area only (574 588 acres or 89/ 8 
squart miles) the number of persons to the squaie mile was 15 and 
the numbor of acres to the person 14 0 I tween 1881 and 1891 
the population of the registiation county decreased by f per cent 
Botween 1881 and 1891 the ex<ess of births over deaths was 433 o 
and the decrease of the resident population 214 Tht following 
tablo givos particular of bnths deaths and marmots in 1880 
1890 and 1899 — 


lear 

Deaths 

Marriages 

B rths 

1 i eei t of 

111 kitnnat 

1880 

e0 / 

207 

1291 

1 , 6 

1890 

✓ 29 

23„ 

1044 

11 18 

1899 

663 

221 

9/8 

11 8 


Tht following table gives the birth lift diatli rate and mai 
rui^o rate per thousand of the population for a sine of years — 



1880 

ISbl )0 

1890 

11891 08 

1899 

Birth rate 

30 51 

28 19 

2 89 

li >4 

25 50 

Death rate 

1( el 

17 /I 

18 07 

1 1/ H 

17 28 

Marriage rate 

4 90 


o 75 

5 44 

5 76 
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There were 69 Gaelic speaking persons in the county in 1891 
ami 16 foreigners Valuation in 1889-90 £346 477 1899-1900 

£U1 728 

Administration — Hit county returns one member to 1 nrliament 
*in<l Iv ii kcinl bright (2386) the county town is one of the Dumfries 
„roup of parliamentary burghs J^tw Calloway was with the 
otlui burghs of the Wigtown group merged in its county lor 
paihamentary r< presentation in 1885 Ihero are 28 civil parishes 
m tin county with a < >in lunation poorhouse at Kirkcudbright 
and the number ol paup< rs and dt pendants m September 1899 was 
1107 Kirkoud bught lirms pirt ol the sheriildom oi Dumfries 
and ( alloway and tlnr is a leaulcnt slierilf substitute at Knk 
cud bright who sits also at ( as tie Douglas Maxwelltown Now 
Galloway and Cie town 

Kducation — Unity school boards manage 61 schools which 
had an average att ndancc of 5990 m 1898-99 while 6 voluntary 
schools (of win h I mi arc Roman Catholic and one 1 pise opal) hid 
r 0 r llicie is an academy at Kiikcudbnght and the county 
committee subsidizes also high schools at Dumfries and Newton 
Stewart while 1 3 other public schools in the county i lined grants 
in 1898 for giving higher education I art of the residue grant 
is handed ovei by the county council to the s condary eorninittcc 
and is expended on t ehmnil classes at Kiikcudbnght Dilbuitti 
Castle Douglas an 1 DumiiuH and pait is spent by tin council 
dncctly in supposing a daily association manuring experiments 
and leetut ts and cookery (lassos 

Agriculture - 1 lie jeie outage of the aren under cultivation m 
1898 was 12 9 I he greater part ol the land is oith r waste or 
poor pasture Gro/n e io] s ratliei than giain are favoure d by the 
climate and cattle bree ling and feeding and dmying (with 
cheese making as a staple) are the leading agn ultural industries 
The aveiage sue of the 1605 holdings in 18 <8 waB 119 aeros Ihe 
percentage under f» Lues was 14 70 between 5 nut r >0 acres 29 85 
and over TO acres 5 *4 1 urns between r 0 and 100 acres 

numbe led 231 be tween 100 ami 300 486 between 300 and 00 
112 and over TOO 28 I he following tible gives the principal 
acreages at intervals rf live years Ireim 1880 — 


\ ar 

Ar a in ler 
( r j 

( 

Ci 

ni 

( ro n 

Cl J H 

Gl< 

\er 

1 omvin 1 1 

1 i tur 

1 all m 

1880 

' 177 079 

32 

672 

17 

171 

67 

680 

r<) 

418 

138 

1885 

182 490 

}** 

176 

16 

9 3 

69 

482 

63 

,30 

340 

1890 

186 f 80 

2) 

107 

17 

30 

68 

260 

71 

614 

132 

1805 

191 02S 

*-/ 

860 

16 

808 

60 

09 S 

85 

109 

221 

1899 

191 6*3 

2/ 

20 

1 

/8_ 

63 

348 

81 

845 1 

100 | 


111 following tible n ivcs paiticuhrs of the live stock during 
the simeycais 


1 tur 

1 Oil 
Homs 

T >tiil 

O ttlo 

C w r 

H il r in 
Milk or Calf 

Sheep 

IlRS 

1880 

ft 76 

4- 16 3 

11 68 

381 8/4 

5019 

1885 

567 3 

1 3 926 

14 489 

3 >7 361 

/025 

18 >0 

f <19 

16 933 

1 4 69 ) 

102 0 33 

7/29 , 

1 8 ) r 

61 >0 

18 *,1 3 

16 256 | 

381 115 

/8 )> ' 

18 19 

ft/6 

49 5*39 

16 216 

300 338 

8265 1 


In ISO 1 ) 28 > ae r s were under wood of wine h 1 ? 0 3 had been 
planted since 1881 1 he number of ptisons returned at the consus 

of 1891 as connecte 1 with the pursuit of igneulturo was 5281 men 
and f3 1 women 

Industms and Trade — lndustiios ipart Irom igneulture are 
not of grt it Hiqortami Kiikcudbnght comes next toAlerdeen 
as a giaintc proehu mg count) the output was 55 388 tons valued 
at £35 3 j8 in 1895 and r 3 633 tons value el at £28 1 I in 1899 
kiikcudbnght Cieetown and G itehouse an the principal ports 
iiul the exports are mainly agiicnltural produce tli nnpoitscoil 
ancl mine c llance us Hit lishiug industry cm soaicdy lo said to 
vist Ihe numlei of persons (onnoctoel with industrial pursuits 
in 1891 was 6000 

See Sn IIkrbfri Maxwfii History of Dumfrus ami ( alloway 
kchnlmrgh 1896 — 1 H M Kfiilu Hist ry of th lands and 
their Owners in (hllouay Edinburgh 1870 / * Galloway 
incient and Mnirn Edinburgh isoi 1 A H Mi bray 

Diahd of the SimOuni ( ounticn if S thud I omlon 18/ 3 T 
M Andrfw List of Ok hliuernig 1 lants ot Jhimfritsshu and 
Kirkcudbrightshire Dumlnes JS82 — / roieedings of the Son ty 
of Antiquaries of Seotlanel passim — Iiiomas MacTfiiami 
Uio Agnculture of the Stow ai try 7 runs ol IT and A Soc 
1 S7 r — 1 Bicigar The Agneulttm if Kirkcudbrightshire Castle 
Douglas 1876 (w Wa) 

Kirkintilloch, a burgh of barony and police 
biugh of Dumbartonshire, Scotland, on the I oith and 
Clyde Canal h units north north cast ot Glisgow by 


rail Iron founding, muslin weaving, and chemical manu 
factures art the chief Industrie^ A drainage system has 
been laid, and a memorial ereettd (1891) to Miss Beatrice 
Clugston, to whom was largely due the foundation of the 
Broomhill Homes m the burgh In 1898 the burgh 
acquired as a public park the Peql, containing traces of 
the Homan wall a fort and the foundation of Comyns 
Castle Baptist and Original Sect ssion chapels have been 
erected Population (1881) 8029 (1891), 10,312, (1901), 
1 0 >02 The suburb of Lenzie, partly included m the 
burgh is inhabited chiefly by Glasgow business men It 
has a public hall, academy and an asylum of the Glasgow 
City Lunacy Boaul Population (1891) 1916 , (1901), 
1879 

Kirk-Killsseh, a town in the sanjak of Adrian 
opk, European lurkey, milts east of Adnanople The 
mine signifies 44 foui churches and the town possesses 
many mosques and Giuk churches It has an important 
tride with Const an tmople in butter and ehecse, and other 
articles ot eommereeare wine lu indy, cereals and tobacco 
Popul ition 18,000 of whom 1000 are J urks, 9000 Greeks 
5400 Bulgarians, and 600 Jews 

Kirk8Vllle v (apital of Adair county Missouri 
U S A , on the Omaha, Kansas City and b istcrn, anel the 
Wabash Railways, at an altitude of 975 feet Situated m 
an agneUtural region its manufactures consist in great 
part of agricultural tools and machines Population (1 880) 
2314 (1900) 5966, of whom 112 were foreign born and 

291 negroes 

Kirkwall, a royal anel paili unentaiy burgh (Wick 
group) and the county town of Orkney Scotland, on a 
bay of the islmd of Pomoni the Digest of the gioup It 
is 51 miles north of Wick in a straight line and 225 from 
Leith by steamer Municipal buildings have been ereeted, 
and there are county bull dm 0 s A Unite el breeehmeh has 
been built A seeond pier was ereeted to improve the 
harbour m 1 885 The industries are those connee ted with 
tishmg anel shipping and there are two distillciics ad 
lacent At the end of 1900 the port register contained 
19 ve sse Is ot 2287 terns In 1888 2414 vessels of 214 710 
tons entered m 1900 2385 vessels of 226 124 tons 
Hie total tride birely exceeds Lit) 000 in \alue annuilly 
Population (1881) 3923, (1901), 1660 

Klrm&n (Kikmyn Karmyn) the e ipit il of the 
Persian province of the same nemo situated m 10 17 N 
and 56 59 L at an elevation of 6080 feet Its 

population is estimated at 15,000 ^including about 2000 
/oroastrians, 150 lews inel a few Shikiipuri Indians 
Kirmin his 4 >ost (since 1878) and telegraph (since 1879) 
ofiiees and a British consulate md anageneyof the Ini 
peri il Bank of Ptrsi i have bee n e stablishcd Kirmin and 
ne lghbouimg districts produce little giam, md have to get 
their supplies fiom distnets h i a \ ly for four or five 
months ot tin year A well known ti ivcllcr once s id it 
w is eisni in get a manu \6A lb) of siffron at Kirmin 
than a manu of barley to bed his hoi sc and the wnttr 
in 1879 was oidered by tin authonties to eurtail his 
trips in the piovmce, 4 be c tusc his hoi se s and mules ate up 
all the stock (aii s ) 

Kirriemuir, a police bui^li manufictunng town, 
md lailwiy station of loiftislme iSeotlind, 5 miles 
wt st north we st of b oi far It is the 4 Thiums of T M 
Baine the novelist who was boin here Tt has two large 
hnen factories There aie i public hill and a public puik 
The Original Secession chapel (Bairn s 44 Auld Lieht 
kirk ) founded 1806, was rebuilt 1893 1 opulation 

(1881), 4190 (1901), 4096 

Kir-shehr, the incient VociKbtiH Justinianopoli^ 
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the chief town of a sanjak of the same name m the Angora 
viMyet of Asia Minor, situated on a tributary of the Kizil 
Irmak, on the Angora-Kaisarieh road The town gives its 
name to the excellent carpets made m the vicinity It 
is on the hue of the projected railway from Angola to 
kaisarfeh Population (1900), 9000 (900 Chnstians) 

Klshanffarh, a native state of India, in the Raj 
putana Agcmcj Aica, 874 squaie miles, population 
(1881), 112,033, (1891) 125,510, showing an inert use of 
11 per ctnt average density 144 pel square mile In 
1901 the population was 88,200, showing a decrease of 
30 per cent , due to the lesults of famine The revenue 
(1896 97) was Rs 5,68 097 no tribute, number of schools 
20 Hit chief whose title is maharaja, is a Rajput 
of the liahtor cl in Tin leigning maharaja bardul 
Singh, GOIk, was born in 1857, and succeeded his 
father m 1879 He is conneeted by maniage with ill the 
great houses of Rajput ina The administration, under 
the Ihwan is highly spoken of Irrigation from tinks 
and wells has be i n exte nde d , f ictorie s tor ginning and 
prising cotton lnve been stalled and the social lefonn 
movement, for discouraging ( \ce ssive exp nditure on m ir 
Plages, has been veiy successful I he stab is tiaveised 
by the 11 aj putana i ulw ry It suffered severely from 
the famine of 1899-1900 In 1897-98 rupees were 
coined at the mint to the \ due oi Rs 1,03 379 bt irmg on 
the obverse the mine of. Queen Yictona in Persian ehar 
acters Hit town of Kish vnc arh is 18 miles north e ist of 
Ajmir by lail Population (18S 1) 14 824 (1891), 15,363 
It ^s the result net of miny J tin much mis 

Kishinev, a town of 1 ussii, capital of the govern 
ment of Pessaribia, 120 miles b) rul north west of Odessa 
and 30 miles fioin the J umaman frontier 1 opulation, 
which is vcr> mixed and contains muiy Mold ivians and 
lews (1862), 91 5 52 (1897) 108,796 It his now a eon 
sielerabh numbei of school inducing a girdenm n school 
a museum of mtm d sc units i^iicultiue and domestic 
melustnts a public libi uy end i botame ^arden 1 nut 
girdens vmcymls and pi mt itions of silk wonn tree s irul 
tobieeo cover its suburb 1 let >nes ( luelly distilleius, 
develop but slow 1) but the tilth in com 
wine tobieeo fiuit t illow hides wool ind 
cattle (exported abro id) is i ij idl> grow 
mg and its )eail> fail is of importance 

Klssingen, a town and wattnn^ 
plate of Bavam Ueimany distuct 1 owe r 
Irancoma, on tlu linffomin bide 15 
miles by rail north bv*c i t of Wurzbur*, 

Itisvrsittd annually by 11000 persons 
A marble statue ol Ludwig I of Havarn 
was pined in the spa ^archil in 1891 
Population (1900) 47 >5 

Kistna, a disti^t (*/ 1 litisli Inch i, 
in tht north east of tin M idi is Pit sulenc) 

Masubpitim tlu distint 1* idquaitus 
v\ is the first Pritisli s< ttlc me nt on the 
< orommdel eoist (1611) t tnel w is < ip 
fund fioin the lunch in 1758 Lin^uis 
lit ally, almost all the inhibit tuts spt d 
Telugu Area 8 597 squaie miles popul i 
tion(1881) 1 548 480 (1891) 1 855 582 
show ing an mere ise of 20 pe 1 1 e nt avt rage 
density 221 persons p»r squire mile In 
1901 the population wis 2,1 >5 199 show 
mg a further increase of 16 pel ce nt Ihc 
land revenue and rates were Rs 64 2 ) 525, the incidence 
of assessment per acre being Rs 2 1 0*on ? yotwan and 
RsO 10 9 on zammdan lanels number of police 1097 
In 1897-98, out of a total cultivated area of 2,129 559 
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acres, 432,960 were irn 0 ated including 384 457 fioni 
Government canals Upon the Kistui delta system of 
canals which are available also foi navigation connecting 
with the Godavan system the cajutd expenditure has 
been Rs 1 51 91 665, md the pmht m 1897 98, after 
allowing loi intu est and ill induce t chutes, wi 
Rs 12,52 028 or moie thin 10 pel et lit llu uiplus 
rice thus laiscd m the de It i stives to piotcet the * t he i 
portions of the district fioin the effects oj diou lit to 
which it has alwijs been li ibh llu piuuipd uops 
are nee, millet other lood gram pulse, oil se ds eott<n 
indigo tobieeo, and a little sug ir < m Then are 11 
factories for ginnin^ and pressing cotton The cigu 
known m Inland is 1 unk is tre partly m uh tioni 
toliac c o grown on tan Ru or islmds in tin Kistna llu 
manufactuie of ebint/es at Masulipitam i a decaying 
industry but eotton is woven every when foi elonustu 
use Salt is evaporated, is n ( overnme nt monopoly 
along the coist The diamond mines visited by 1 ivermer 
which aie said to have yielded the kolunooi stone aie no 
longer woiked Be/wada it tlu lie id ef the de It t is a 
plate of growing importune as the eenti il junction ol the 
list Co 1st railway system, which eiosses the inland 
portion of the distnct in three dirt e turns Some sea 
home tiade cinch) eoasting is cirried on at the open 
roadsteads of Masulipitam and Ri/ampitun both in the 
delta In 1897-98 the total wis vilutd at Rs 27 51 321 
I he Church Mission ny Society supports i college at 
Masulipitam, and the Amencan I utlieran Mission i 
smaller one at Guntur — total students m 1896 97 1(9 
In thit year thero were 1828 schools ittended by 4 6)5 
pupils the propoi tion of boys at school to the mile popu 
lation of school goin^ a^e being 2G pu cent and the 
])ioportion of gills 6 6 pci cent Hurt m 7 piintiiiL 
])iessts issuing two English and three vemieular pciiodi 
cals and se ve ril re idmg looms clubs andlitci ir) institutes 
Death i ite (1897) 22 per thousmd (j s e ) 

Kites, Military — A kite consisting of a frime 
work of sticks spre idmg a light sail of cloth <r otlui 
mateml and held by a stung igamst the pressure ot the 


wind forms so extie me 1) simple a me thod of lifting any 
thing to a height m the an th it it h is naturally been 
suggested as being suitable loi various mihtiry pui poses 
(Iig 1) — for mstauce foi signalling to a long distance 



Tio 1 —Military Kito at 1 n kot 
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<arryiB 3 U P ^ a ^ 8 > or lamps, or semaphores Trials have 
been made both m the British army (at Aldershot and 
el st when ) and navy, in the latter case lor floating torpedoes 
on hostile positions As much as two miles of line have 
bet n paid out I or purposes of photography a small kite 
tarrying a camera to a considerable height may be caused 
to float ov<r a fort or other place of which a birds eye 
view is required, the shutter bung operated by electric 
wire, or slow match, or cloekwork Many successful 


photographs have been thus obtained m I upland and 
Ainu ita 

The problem of lifting a man by moans of kites instead of by a 
eaptivolalloon is a still mou imj oitant om Ih< chi f advantages 
to be gained are (1) less turns] ut ia n pund ( ) tiny can lo 
used in a strong wind ( 1) they are in t so li il 1 to dam i^i eitlur 
bom the enemy s lire or fiom tuos Ac ami ire taaiu to mend 
(4) they can be brought into n m >n pinl ly ( r ) the\ an very 
much <liea](r both m constiuetion and in maintuiana mt 
re nulling any t Mly gas 

harlym the 1 *th etntuiyone Poiock sugge ti 1 th use < f man 
lifting kit-os for tnilitai > ]>iirp>ses and uia||uiatu vast t< 1 at 
t liatlmm in 18*0 l ut it fail d to lift a man Caj tain I laden 
I ( well of the St tat uaids in I une 1894 t oust nit ted at 1 nhright 
t imp a hu n o kite K> hut high with which he suc< ossfullv lifto l 
a man ou li (Tort lit occasions (Fi n 2) He has since lmprot d 
the contrivance using live or six. smaller kites attached together 


m preference to one large one With this arrangement ho has 
f i equently ascended as high as 100 feet The kites wore hexagonal 
being 12 feet high and 12 feet across The apparatus which could 
be packed in a few minutes into a simple roll weighed in all about 
1 cwt This appliance was proved to be capable of raising a man 
even during a dead calm the retaining lme being fixed to a waggon 
and towed along I leut H D Wise made some trials in America 
m 1897 with some large kites of the Hargrave pattern (Hargrave 
having previously himself ascended m Australia) and succeeded in 
lifting a man 40 ft c t above the ground In the Russian army a 
military kite apparatus has also been tiled and was in evidence 
at tho manoeuvres in 1898 Experiments on a 
small scale have also been earned out by most 
of the European Powers (u F 8 B P ) 

Kivu, a considerable lake lying in the 
Central African rift valley about 60 miles 
north of Tanganyika into which it dis 
charges its waters by the Kusizi river, thus 
belonging to the Congo system On the 
north it is separated Horn the basin of the 
Nile by a lino of volcanic peaks lhc length 
of the lake is about 55 miles and its gieatc st 
breadth over 30, giving an area, mclucbng 
islands, of about 1100 square miles It is 
roughly triangular in outline, the longest, 
side lying to the west The coast lint is 
much broken, especial ty on the south-east, 
where the indentations prt sent a fjord like 
character I he lake is deep and the shores 
are everywhere high rising in places m 
bold precipitous cliffs of vole line rock A 
large island, Kwijwi or Kwichwi, oblong m 
shape and traversed by a hilly ridge, runs 
in the direction of the major axis of tho 
lake, south west of the centre, and theie 
aie many smallei islands lhe lake has 
many fish, but no ciocodiles or hippo 
potami South of Kivu the rift valley is 
blocked by huge ridges, formed of the same 
eiuptivt rocks of which the plateaux to tho 
eist and west are composed Through 
these the liusizi now breaks its way in a 
succession of sttep gorges, emerging from 
tho lake m a foaming torrent and dtscend 
mg 2000 feet to tile lacustnnc plain at the 
head of Tanganyika Thtrt is evidence 
that tho lakt was not always drained thus, 
the ancient water pirtmg having piobably 
been formed by 4 he uuptivc rid & o above 
reft ned to lhc Ji^cc fauna is a typically 

fresh water om, presenting no affinities 
with tlje mai uu or ‘ h ilohmmc fauna of 
langanyiki but similar to that shown by 
fosmls to havi once existed m the more 
noi than p iris of the rift vallc y The former 
outlet oi extension i» this direction seems to 
have been bloekod in recent geological times 
by the elevation of the voh ftnn pc iks which dammed bat k 
the w itei e xusing it finally t^> overflow to tho south The 
whole of th< legion to the noith is of great mterist J he 
i ole mnes (sometime s known gt ncrally as tin Killing i moun 
t mis) fonn two gioups scpaiatt d by a vast lav i field In the 
wist an tin still active peaks Kirunga < In gongo iml lvir 
un„i clnmoto the former 11 3 r >0 ft et high The eastern 
ju tks in still higher, and are snow did tor part at loast 
of the year ike print ipal are Satiyin Karisimbi (13 000 
fitt), and it the e istcrn end of the lint that formerly 
1 now n as Mfumbirt) (and sometimes also is Knunga), 
which i e ic lies ijpme 1 1,000 left It has a small crater 
filled with water on the summit Mf urn biro is said to be 

tlu nunc of a distuct to the north containing many 
hundri ds of low peaks and craters now extinct The eastern 
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Kirunga separatees the basins of the principal feeders of 
tht Albert Edward and Victoria Nyanzas the Iluckuru 
and Kagera Lake Kivu and Mfumbiro weie fust heard of 
by Captain Sj>eke in 1861, but not visited by a Europe m 
until 1894, when count von Gotzen passed through the 
country on his journey across the continent Ike Jake 
and its vicinity have been carefully explored by l)r 
Kandt Captain Bethe, Mr 1 b Grogan Mr J b Moon , 
and Major Gibbons The ownership of the region has 
for some tunc been m dispute between Germany and 
the Congo State In the map accompanying the igrec 
ment between the two parties m 1885, the boundary wis 
shown as the ltusizi, while in other maps and doc umcnts 
of the same and later dites it was defined as running in a 
tin eft line from the head of Tanganyika to the intersection 
of 30 T 1 with 1 20 S thus giving the whole of the 
Kivu region to tht Congo btate The difitrcnce was, m 
1901, m process of settlement on the spot by the labours 
of a mixed commission 

See Kandt in Mitt aus den Deutschcn S chut gtbieten No 9 
1900 — Guoc an m ( eoqraphical Journal for August 1900 — 
MdbiiL did January 1901 To the Mountains oj the Moon 
London, 1901 (* u K ) 

Klzll Irmak, Hod River ’ the muon t Holy* 
the largest river in Asia Minor risin 0 in the Tvizil Dagli at 
an altitude of 6500 feet and running south west jjast /ara 
to bivas Below Rivas it flows south to the latitude of 
Kaisanoh, and then curves gradually round to the north 
Jnnally, after a course of about 600 miles, it distharges 
its jvaturs into the Bhek Sea between bmope and Samsun, 
where it has formed a large delti lhe only important 
tributaries are the Deli]e Irmak on the right and tho 
Geuk Irmak on the left bank 

Kjerulf; Halfdan (1815-186S) Norwegnn 
musical composer bom at ( hnstiann m 1815 was tho son 
of a high C overnment official His early education was 
almost entirely aimed at fitting him foi a le^al career 
In his 19th year he gruhnted at Clmstiann University 
and not till he was nearly 2b — on the death of his lathe i 
— was he able to dc vote kmistli entirely to music for 
which he hid longed throughout Jus whole lilt As a 
fact, he aetuilly stuted bn Ins careei as a music teacher 
and compost i of songs beiore c vc r having seriously studied 
music at all, and not for ten >cus did he attiact iny 
pirticular notice ihtn, however his Government paid 
for a years instruction foi him it 1 cip/i^ For many 
years after his return to Norway Kjciulf tiled in vun to 
establish senal clissiefil coneerts while he himself w is 
woiking with Bjornson and other writ* is it the eomposi 
turn of lyucal songs His fune rc^ts almost entnc ly on 
his beautiful and manly nitionil put songs and solos , 
but his pianoforte music is cquilly chirmin 0 and simple 
Kjcrult dud at Gufstn IJth August 18G8 

K rad no, a mining town m Bohcmii 15 miles west- 
north west of Prague The lton and steel works of the 
Piaguo Iron Industry Association employ o\tr 1000 hands 
while nearly as many moie aie cngigeel in the company s 
coil mines and another 3000 find occupation m the six 
pits worked by tlu Austro Ilungifi in St ite Railway 9 he 
production of iron and steel m 1891 was over 200 000 
tons and of coal 1 426,000 tons Population (1890) 
17,215, (1900), 18 600 Czechs 

Klagenfurt (Slovene Crfovff) the capitil of 
the Alistnan due h/ of Carmthia, 11 miles north by west 
of I aibaeh on the Gian neir 1 ike Woith Pojnilation 
(1890), 19,756 German and mostly Catholic (1900), 
after the incorporation of some subuibs 24,314 lhe 
town has an exce ption illy high rite of illegitimacy In 
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1892 it was 61 per cent In 1886 the illegitimate births 
weie 512 and the legitimate 17 J lhe death rate deelined 
from 32 6 in 1890 to 219 in 189 > 

Klattau (Czech Klatovy) ehief town of a district 
of the same mme in Bohemia, Austria 2) mih s west by 
south of Pilsen It his a miclnne futory and foundry 
steam corn and siw mills biewencs ind manufactories 
of chicory, lucifei matelies underlmen G lopuialion 
(1890), l(),8ll, (1900), 12,79 5, mostly C/eeh 

Klausenburg s<» Kolo/svIr 

Klausthal, or Claistiial, a town of Hanover, 
Prussia, the ehief mining town m the Upper Harz 
Mountains, 50 miles by rail west south we st of H dbeistadt 
Its own mines aie silvei and lead but it also smelts copper 
and a little gold lour or five sanatoria an m the neigh 
bourhood lhe museum of the \ Tpper Ilarz is at 7ellerfeld 
Population (18S 5) 8871 (1900) 856 ) 

Klintsy, a town of Russia government unel 95 miles 
north east of Chernigov, on the lailway to Ri \ ansk It has 
several woollen c loth and sackcloth nulls knitting f ictones 
tanneries and various smaller factories, the yeaily returns 
fiom whieh amount to about £200 000 Many artisms 
are engiged in shoemakin^ and the weaving of cloth, 
while the merehants eairy on an important tiado in furs 
hides, hemp seed, and cattle Population (1897) 11 625 

Klondike, a district m 5 ukon territory north 
western Canada, appioximatcly m 64 N and 140 W 
r Iln limits are latlici indefinite, but tho district includes 
the country about the course of Klondike liver a light 
hand branch of the Yukon together with its tributanes 
and in popular usage also the mining region of Indian 
river, a second branch of the Yukon flowing into it 
some distance above the Klondike It is thus some 
40 miles square and includes an aica of appi oxinntc ly 
1500 square miles It is an area of hills oi low rnoun 
tuns rising in the highest summits to altitudes of ibout 
2200 feet above the 5 ukon oi 3600 feet above the sea 
Gold was discovered m this region in 1896, by one J W 
Cirmaeh aided, it is sud by his Jndiin wife 11ns 
discoveiy w is made on Ponan/i Uriel where it puns 
the Klondike just above its mouth The discovei> was 
followed by i stampede of miners fiom ill the camps for 
bundle ds ol links lound ind the eieel inel its many 
blanches weie coveied with claims fiom head to mouth 
llie ‘ele an up’ of the following year, 1897, was i rev eld 
tion to the world and the arrivil of a steamer at Seattle 
lulling a ton of the yellow metal was the signil for 
an exodus fiom all paits to this new Eldoiaclo The 
mutes chiefly used were by the inside pissige to the 
head of I ynn Ciuil to Dyca and Sk igw thence ovci 
the Glnlkoot and White passes to the Yukon and down 
that stream The eity oi Dawson was founded m 1897 
as the metiopolis of the elistne t and quickly becime a 
lar e o and flounshing eity, with a racist kite ingenious 
population lhe C median C <>\ eminent, by the nd oi 
its mounteel pohee m iiutainc cl excellent Older liom the 
fust Dunn^ 1897 mcl 1898 jn ices ol laboui and tlu 
nceessarus of life were exti iva^mtlv hi^h but willi the 
development of tiansportation lines on tlu 5 ukon and 
the construction of the iailw i> fiom SI i^w ly over White 
Piss and clown tlu \ul on to White Hoist i q ids fie if,hts 
wen j,natly ndurtd and jmtib uppio ulud a lioimal livtl 

TIk piodiution of grid in tin khndikc di trl t \\u in 1897 
$2 TOO 000 1 8 )8 $11 000 000 1 899 *1 1 000 000 1 K)0 8 H) 000 000 
1901 cstim ited at < vei $>0 000 000 Ilnsin lu ti ins < ntiuly fiom 
placers 11 j plictiswei > f tw km 1 nil< h in Ibon h < 1 urns 1 1n 
gulch claims ait in huui h s >f Klnidik m i net on tlu mam 
Stic am wliuh lias bten f und dm st l in n an l mainl> on Bm 
anza and Tldoiado necks tlu httci a branch of the lonncr 
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all hough gold has been fmnd ci» man) other streams The gold 
is found niunly at the bottom of the giavel on the bedrock 
loquinng the removal of the overlying giavel As this mateiial 
is fio/en throughout tin ycai thawing only neai the surface m 
huiimiu mining involves a sic w and laborious piocess of artificially 
inciting tin frozen giavel Hus j i ecus is commonly carried on in 
the unit r and the gravel ih sluiced m the spnug and surumti 
The laws of the Dominion under which claims aie obtained uio 
vtiy compile atod anl June hetn changed many turns since the 
< polling of the district At pit suit they permit the location 
of claims 2o0 ltd 1 mg with the full width of the gulrh or on 
livers with flu half wilth f the valley 1 riacc claims arc >0 



fat s plain Ivuy altminh claim hd ngs tc th ( o\ eminent 
and a tufam pel < ntagt f rmcilv 10 per cent of the? gi >ss ni > 
dints of the t hum is paid t > th < ovtrnmcnt Aliens a well as 
citi/cns mav take up mining claims In 1001 the populate n >f 
tli i ufy of Dawson was 9112 (ll ( ) 

Knowles, James (1 s n ), I u^lisli architect 

and oditor wis bom m I otidon m 1831 and wis (du 
catccl with i view to following, his fitlurs profession 
as an uchittct at University Collects and in It tly Ills 
literary tistes also luou^ht him at an only igc into tin 
fitld of authorship In 18(>0 lies published J In S t< n/ of 
h my Ait fun In 1M>7 lie was introduced to Tennyson 

whose* house , Vldweitli onBhddown he dcsignt d , this 
ltd to a dost ti midship Mr Knowles assisting lum\son 
in business rniltus and imon n othe 1 things helping to 
dt sign stt 11 c i) toi lhti uj win u Ji\in rt produeul that pi ly 
in 1880 Mi Knowhs bet umi intimate with a number 
of tlio most intc resting men oi the diy and m W»9, with 
lennysons cooperation ht started the Metaphysical 
Society,’ the objected wliuli was to attempt some intd 
lettual uippiochemmt bttwetn Religion and Science by 
^(ttmg the leading iej>rcs< ntatiws of 1 aitli and Unfaith 
to meet and e\< lunge \iews 

The nit mis rs from hist to last we ie ns i dlows — Dean Stanley 
Stelov Koch n Not 1 Mailimau V 13 (urpeutu Ilmton Iluxity 
1 ritt naid Hutton Wild Bagehot 1 louelt 1 mm son Tuidall 
Alfred Barry I ord Arthur Busst 11 ( ladstout Manning Knowles 
Sir Tohn Iubhock Alford Alex t unit Bishop Thirlwall I 
Harrison latlun Dalgauns Sir < Prove Shadwe ith IIod n s >n H 
Sidgwitk I Luslimgton Bishop FI he ott Maiklattison duke of 
Aigyll. Ruskin Robert I owe Grant DufI Gicg A C Irascr Henry 
A lana Maunoc Archbishop Thomson Mo/lcy Dean Church 


Bishop Magee Groom Robertson Titz Tames Stephen Sylvester 
J ( Buck mil Andnw Clark W K Clifford St George Mivart 
M Boulton Lord Selboiue J dm Moilev Leslie Stephen I 
Iollock ( asjuct G B Upton V illiam ( ull RobutGlaike A T 
Balfour Tames Bull) and A I ariatt 

Papers were read and discussed at the various meetings 
on such subjects as the ultimate grounds of belief m flit 
objective aud moral sciences, the immortality of the soul, 
Ac An inte rostin n description of one of the meetings was 
given bv Magee (then Bishop of Pctuboiough) m a letter 
of ldth ltbruary 1873 — 

Arc blush j Manning m tlu chair was flanked by 
two liotcBtant Inshcps n lit and hit on my 
right w as Hutton editor of t lit bpedate r an Ai lan 
then ram latliei Dal n aims a vtiy able Roman 
Catholic pi lest opj mite him lend A Russell a 
Deist turn two Scotch metaphysical wiltciH 
Irccthinkcis then Knowles the iery hioad edit i 
of the ( vntr npoutn/ then dress d as a layman 
\ and looking likt a tountiy squue was Ward foi 
’ meilyRev Waid and earliest of tlu ]u\eits to 
Koine then (icg author of Jhc t ned t/ C hrmtrn 
dotn aDtist then 1 touch the histomn once a 
dcae on in oui Glmieh now a Dust then Roden 
Nod an actual Atheist and led u public, an and 
loo] ing ve ly like one ! I asflv Kuskin who lead a 
paper on mmichs which we ebsuissc l lot an lioui 
and a half' Nothing < on lei he cahnoi lane r oi e ve n 
on the whole nnrt mount than the dmeusHion 
In my opiunn wc the Ghnstians hid much the 
best fit Dalganus th pm st was vt i ymastr rlv 
M umng devt rand pic use and w eighty Irouele 
vtiv at ute mil so was C ic n We only wantcel a 
Te w and a M ihonum 1 m to m ike emi Religious 
Mubcum conq lete (Lift vol i p 2v4) 

The last meeting of the Society w is held 
on lbth May 1S80 Huxley said tint it 
died “of too much love ’ ltmivson Mo 
cause aftci ten yc us of strenuous effoit no 
one lmd succeeded m even defining Mcti 
pb\ ies At eorelin^ to ])c nn St inky 4 W t 
all meant tlu same tiling if we only knew 
it Tbe Sex let) fount d the nucleus of the 
distinguished list of contnbutoi s who suj) 
ported Mr Knowles in bis capiuty as m editoi In ls7() 
bo hoc line associated with tlu G ontnnporau/ hrvuio, lint 
left it in 1S77 and founded tbe ]\*uut(< nth ( uitury (to the 
title of which in 1901 were leldeel tlu woids \u<l Aftn) 
Both periodicals became vtiy influent ill under him, and 
fount el the t\pc of tbe new sort of monthly 1 ivinv which 
came to oceupy tbe pine foimuljr held b> the C t >u irtulus 

K noxv 1 1 l© f C 1 ] lit il of K in \een nty Junus u IT S A 
on the north bank of tbe Jcnnessee, it an iltituek ol S91 
feet It is tlie cliiefc tyof tbe \ ilkyof cist Icnncsstc nnl 
is third m size m tbit st ite Its site is undid itm^ md its 
]il ill megul u it is wc 11 built is divide d into 1 1 w uels and 
is paved with bncl nnl nme id un It is on two i uh\u)s 
tlu Soutbcin uuithe Atlanta Khox^illo and Noi tlu in ll 
is nc ir tbe famous in able epi lines of cist 1 ciincssc e , and 
it lias 1 ir^o and ripidly lnefcism^ lion minufieturcs In 
1900 itsmanuf ie tuiing e tabl^sbme tits numbered 218 with 
i tot il eipitil of K r ) 1 51 130 3 he y employed 471 1 hinds, 

and the pioduct was valued at $6 94 3 595 Tlie Univcr 
sit j of leimcsstt, situafed lieit w is opciuid m 1791 iml 
hid m 1899 G£> professors and othei msti tutors anel 070 
students 75 of whom were women Knoxville Collect, 
i Presbyten in institution founded m 1875 had in 
1S99 23 instructors and 2G4 students The assessed 
valuation of real and personal pro erty in 190® was 
$11 210 200 tbe net debt was $1 407,191 and the rate 
of taxation vvifa*$21:80 per $1000 Population (1880), 
9693 (1890) 22 535, (1900), 32 G37— 895 foreign born 
and 7359 negroes 
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Knjutsford, an anpient market town and pariah 
m the Knutsford parliamentary division of Cheshire, Eng 
land, 24 miles east north east of Chester by rail Over 
Knutsford was m 1894 incorporated with the township 
of Knutsford The grammar school was reorganized m 
1885, the present building dating from 1887 There are, 
besides, the Egerton Schools, erected by Lord Fgerton 
(1893), a market hall, a literary institute, and a sessions 
house The town (which is the ‘ Cranford * of Mrs 
Gaskells novel of that name) and its outskirts are the 
residence of many Manchester merchants Its industries 
comprise cotton, worsted and leather manufactures Area 
of Knutsford, including Nether and Over Knutsford, 1760 
acres Population (1881), 4305, (1891), 4643, (1901), 
5172 Knutsford was the birthplace in 1788 of Sir 
Henry Holland, Bart the famous physician and writer , 
and m 1888 its name was taken for his title by his son, 
the second Sir Henry Holland, 1st Baron Knutsford 

(1825 ), who was Secretary of State for the Colonies 

from 1887 to 1892 

tfobdo, a town of the Chinese Empire, north west 
Mongolia, at the northern foot of the Mongolian Altai, on 
the right bank of the Buyantu river, 13 miles from its 
entrance into Lake Khara usu , 500 miles east south-east 
of Biysk (Russian), and 470 miles west of Ulyasutai It 
is situated amidst a dreary plain and c onsists of a Jortress 
the residence of the governor of the Kobdo district, and a 
small trading town, chiefly peopled by Chinese and a few 
Mongols It is, however, an important centre for trade 
between the cattle breeding nomads and Peking It was 
toundid by the Chinese m 1731 and pillaged by the 
Musulmans m 1872 The distnet of Kobdo occupies the 
north western cornel of Mongolia, and is peopled i luefly by 
Mongols and also by Kirghiz ind a few Soyotes Dry an 
1 hais, and Khotons It is govern* d by a C hincso commis 
sioner, who has under him a special Mongol functionary 
(Mongol d urqan) Ihe chief monastery is at Ulangom 
Considerable numbers of sheep (about 1,000,000), sheep 
skins, sheep and camel wool ire expo) tod to China, while 
Chinese cottons, brick tea, and various small goods ire 
imported leather, velveteen, cotton iron and copper 
goods, boxes, <Ie , aie impoited fiom Russia m exchange 
loi cattle furs and wool Ihe absence ot i cart road to 
Biysk hinders the development of this tr ide 

Koch, Robert (1843 ), O erman bacteriologist, 

was born at Klausthal, Hanover, on 11th December 1843 
He studied medicine at Gottingen, and it was while he 
was practising as a physician at Wallstcm that he began 
those bactenologieal researches that hive made his name 
famous In 1876 he obtained a *puro culture of the 
anthrax bacillus announcing a method of picvcntive m 
oculation against that disease seven years lata In 1882, 
largely as the result of the improved methods of 1> ictcrio 
logical investigation he was able to elaborate, he discovered 
the bacillus of tuberculosis cyid m the following year, 
having been sent on an oflicial mission tobgyptand India 
to study the aetiology of Asiatic cholera, he identified the 
comma bacillus as the specific organism of that malady 
In 1890 grtat hopes wire aroused by the announcement 
that m tuberculin he had prepared an agent which exer 
cised an mimical influence on the growth it the tubercle 
bacillus but the expectations that were formed of it as a 
remedy for con sumption ^were not fulfilled, though it came 
into consideiable vogue as a means of diagnosing the 
existence of tuberculosis m animals intended for food 
But even its utility in this respect would be nullified if it 
should be found, as ho stated at the Congress on Tuber 
culosis held m London in 1901, that tuberculosis in man 
and m cattle is not the same disease, and is not trans 


D — KOLABA 57 

missible from one to the other This statement, however, 
was not regarded as properly proved and pending further 
inquiry is regarded with general scepticism Dr Koch also 
investigated the nature of rinderpest in South Africa m 
1896, and of bubonic plague in Indn in the following 
year He became a niembi r of the S imtary ( ommmsion 
at Berlin and a professor at the School of Medicine m 1880 

KOMfbld, a town of the pioante of Westphalia 
Prussia, 18 miles by rail north north w* st of Doitmmid 
Here are the rums of the Iudgcri C istle, iormeily the 
residence of the bishops of Munstir (19 miles to thf cast) 
and also the castle of Yarlar, the residence of the counts 
of Salm Horstmar Ihe leadm^ mdustnes include mixed 
linen goods, woven and dyed, siw mills, i\cc Population 
(1900), 7445 

Koflach, a market place m the government district 
of Voitsberg 17 miles west of f nt/ in Styna, Austria 
It is the centre of an extensive lignite deposit and of 
a number of iron works 3 here aie about 4000 hands 
employed in the mines the annual product amounting to 
700,000 tons of lignite Ihore are also some tanning 
glass making and brew mg and the manutac ture of cellulose, 
together with a number of sawmills Population (1890) 
2927, (1900), 3345, chiefly Germin 

Kohat, a town and district of British India, in the 
Pcshawur division of the Punjab Ihe town is 37 miles 
south of Pcshawur by the Kohat pass, along which a 
military road was opened m 1901 Population (1881) 
18,179 (1891), 27,003 municipal income (1897-98) 

Rs 48,701 In the Tnah campaign ot 1897-98 Kohat 
was the headquarters of the expedition that operated 
against the Orakzais and Africhs The district of Koiiai 
has an area of 2771 square miles population (1881) 
181,540, (1891), 203,175 , average density, 73 persons 
per squire mile In 1901 the population was 218,174 
showing an increase of 7 per cent Ihe land revenue and 
rates were Rs 1 42 144, the incidence of assessment bem 0 
Rs 0 6 9 per acre cultivated area (1896 97) 218, 5 16 acre 
of which 39 ](>(> weio migatcd number of police, 4 57 
number of schools (1896-97) 58 with 1137 pupils the 
proportion ol boys at school to male population ol school 
going age be mg 5 2 per ctni , registered death rate (1897) 
22 90 pel thousand Ihe salt mines produced m 1897-98 
salt to the amount of 322,404 miuuds, yielding a net 
revenue of Rs 3,85,955 In July 1896 the rate of duty 
was raised from 8 annas to Rs 2 per maund, the standard 
rati for the rt st of India There are no railways m the 
district, nor any Government canils Hie length of 
metalled rouis is 94 miles and the Indus is navigable 
loi 84 miles 

Kokomo, capital of Howaid county Indiana, USA, 
on the Wildcat river, and on the Like Lrie and Western, 
the 1 ittsburg Cmc mnati, Chicago and St Louis and the 
Toledo, St Louis and Kansas City Railways at an altitude 
of 821 feet It is m in agncultural region ind produces a 
variety of manufactured goods Populition (1880) 1042 
(1890), 8261 , (1900) 10,609 of whom 499 were foreign 
born and 359 mgroes 

Kolaba, a district of British India, in the Konkan 
division of Bombiy It mcludis the lull foit of hugarh 
Sivajis capital Ihe hiadquaiters ari at Aliba to popu 
lation (1891) 5888 Since the census of 1891 the ais 
trict has been enlarged by the trinstei of about 200 
villages from Thana Present arei 2128 square nuks, 
population (1891), 594,872 average density, 279 persons 
per square mile In 1901 the population was 605,165 
showing an increase of 2 per cent The land revenuts and 
rates were Rs 17,30,703, the incidence of assessment being 
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R 1 11 10 per acre, cultivated area (1897-98), 393,819 
acres, of which 2418 were irrigated from wells, kc , 
number of police, 558, children at school (1897-98), 
10,060, being 1 9 per cent of the total population , 
registered death rate (1897) 37 87 per thousand The 
staph ( rop is rice A considerable number of the people 
support themselves by fishing and the forests yield valu 
able timber and othi r product Salt is largely madt along 
the coast by evaluation Theie are five printing presses, 
and two vernacular iicwspajicrs Ihere is no railway, but 
communication with Bombay is maintained by a stc im 
ferry Owing to its proximity to Bombay, the district 
has suffered stvc rely from plague Down to July 1898 
the total numbci of deiths reported fiom plague w is 1831 
Kolab i district takes its name from a little island off Alibag, 
which wis one of the strongholds of Angrn the Mahratta 
admiral of the 18th century The same island has given 
its name to Kolaba Point the spur of Bombay Island run 
iung south that protects the e ntrance to the harbour On 
Kolaba Point are the terminus of the Bombay and Baroda 
Railway, European barrac ks, lunatic asylum ind observatory 

Kolar, a town and district of India m the native 
state of Mysore The town is f 3 miles Last of Bangalore 
1 opulation (1881) 11,172, (1891) 12,148 1 he district 

of Koi AU has an art a of 281 5 squ ire miles , population 
(1881), 461 129 (1891) 591 010 showing an imreaso of 
28 per cent , avtragt density 193 persons per square 
mile In 1901 the population was 722,751, showing a 
furtlici increase of 22 pir cent The district is tiavtrsed 
by the P ingulori line of the Madras Railway with a branch 
10 mil< s long known as the Kolar Uoldfiolds Railway 
(jold prospecting in this region first began in 1876 and 
the mdustiy is now stilled on a secure basis Here aie 
situated the minis of the Mysore, Champion, Ooiegum, 
Nundydioog and other compinics, which are among the 
most profitable m the world In 189S the total outturn 
extoeeled 400,000 ounces yielding to the Mysore state 
R 1 1 14,560 in rent and royalties The municipality 
called the Gold In Ids had in 1901 a population of 37,964 
It has suffi ic<l severtly fiom pi iguo i lcctucity from the 
falls of the tauveiy (93 miles distant) will be used as the 
inotnc powei in the mines Ihecipitil expenditure on 
this work is estim lit <1 at i/288,000 

KolbOf Hermann (1818-1884) German chemist, 
was born on 27th Scptcmbu 1818 at Ellieli msen, mar 
Gottingen, where m 18 38 lit begin to study chemistry 
under Wohler In 1812 he be tame assistant to Bunsen 
at Mai burg, and three years lab r to Playfan at the School 
of Mines I ondon 1 lom 1817 to 1851 he was engaged at 
Biunswitk in iditm n tin Dictiimary of Chenmtry started 
by 1 lcbig but in tin lattu yen he went to Marbuig as 
successor to Bunsen in tin e luur of chemistry In 1865 
he was called to 1 eipzig in the snne cipieity, and he died 
m that city on 2ith November 1884 Kolbe had an im 
portant shaie m the great development of chemical theory 
that occuiitd about the middle of list century especially 
m regard to the constitution of oigxtnc compounds, which 
he viewed as denvitnes of inorganic ones fount d fiom 
the lattei — in some cases directly by simple processes of 
substitution Unable to accept Berzelius s doctrine of the 
unaltt rability of organic radicals he also give a nc w mb r 
prctation to the meaning of copula under the influence of 
his fellow worker i lankland s conception of definite atomic 
saturation-capacities, and thus contributed m an impottint 
degree to the subsequent establishment of the structure 
theory Kolbe was a very successful teacher a ready and 
\ igorous writer and a brilliant experimentalist whose work 
revealed the nature of many compounds the composition 
of which had not previously been understood 
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Kolberg, or Colberq, a seaport town and sea- 
side resort of Prussia, province of Pomerania, 81 mile* 
by rail north-east of Stettin, near the shore of the Baltic 
Except on the side next the sea, its fortifications were 
razed in 1873 The church of St Mary (begun in 1258 and 
restored m 1890) is a good Gothic building of brick, with 
fine aisles and paintings, kc , of the 14th century The 
sea bathing, and brine and mud baths attract from 10,000 
to 11,000 visitors annually Sea-fishing, wool spinning, 
brewing saw milling, manufacture of tobacco and iron 
founding are the chief industries The harbour is 1 6 feet 
deep, its entrance, 15 feet Population (1885), 16,557 , 
(1900), 20,241 

Koldinff. a market town of Denmark, county of Vejle, 
1 3 miles by rail west by south of b rtdericia The ruins of 
the castle have been converted into an antiquarian and 
historical museum (1892) There are large slaughter yards 
for killing cattle for export In 1899 the port was entered 
by 1131 vessels of 82 668 tons, and cleared by 1172 of 
91 257 tons The thief imports are iron coal, and 
groceries Ihc harbour throughout has a depth of over 
20 feet Population (1880), 7141 , (1890), 9658 , (1900), 
12,516 

Kolhapur, a native state of India, within the 
Deccan division of Bombay Together with its jar/irs 
or fcudatorits it covers an area of 2816 square miles 
population (1881) 800,189, (1891), 913 131 showing an 
increase of 14 per cent , average density, 324 ptrsons 
per square mile In 1901 the population was 910 175 
The estimated gross revenue is Rs 45,70,000, mihtary 
force 700 officers and men In recent years the state 
has been conspicuously well governed on the pattern of 
British administration The present raja, Shahu C hha 
trapati, G C S I , is entitled to a salute of 19 guns In 
1897-98 the net revenue was Rs 18,09,389, and the ex 
pcnditurcRs 22 53 4 21, of whuhlls 5,92 5 55 was devoted to 
public works, Rs 2,48 145 to f inline relief, and Rs 1,39 025 
to c dueation There were 227 schools with 13 830 pupils , 
and 16 dispensaries The principal institutions are the 
Rajar&m College, with 1 J 6 students the high school, with 
334 pupils, a technical school an ignoultural school 
and tr lining schools for both me stc is anel mistresses The 
state railway from Miraj junction to Kolhipui town, 30 
miles is worked by the Southern Mahratta line In 
recent yeais the state has suffered from both famine anel 
plague Ihc town of Kolhapur, or Karvir is situated m 
16 42 N and 74 16 b , the terminus of a branch of the 
Southern Mahratta Railway, 30 wiles from the mini line 
Population (1881), 38 599, (1891), 45,815, municipal 
income (1897-98), Rs 59,503 

Kdlllker, Rudolph Albert (1817 ) 

Swiss anatomist and physiologist, was born at Zurich on 6th 
July 1817 His fatliei and Ips mother were both Zurich 
people a id he in due time married a lady from Aargau, so 
that bwitze rland can clairji him as wholly her own though 
lie has lived the greater part of his life m Germany His 
early education was carried ton m Zurich, and he entered 
the university there in 1836 After two yeirs however, he 
moved to the University of Bonn, anel later to that of Bcilm 
becoming at the latter place the pupil of Johannes Muller 
anel of Hcnlc • He graduated m philosophy at Zurich in 
1841, and m medicine at Heidelberg m 1842 The first 
academic post which he held was that of prosector of 
anatomy under Henle , but his tenure of this office was 
brief, for in 1844 his native city called him back to its 
university to occupy a chair as professor extraordinary of 
physiology ailci comparative anatomy His stay here too, 
however, was brief, for in 1847 the University of Wurz- 
burg, attracted by his rising fame, offered him the post of 
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professor of physiology and of microscopical and compara 
tive anatomy He accepted the appointment, and at Wurz 
burg he remained thenceforth, refusing all offers tempting 
him to leave the quiet academic life of the Bavarian town 

Kolliker s name will ever be associated with that of the 
tool with which during his long life he so assiduously and 
successfully worked, the microscope The time at which he 
began his studies coincided with that of the revival of the 
microscopic investigation of living bungs Two oen tunes 
earlier the great Italian Malpighi had started and with his 
own hand had carried far the study, by the he Ip of the 
microscope, of the minute structure of animals and plants 
After Malpighi this branch ol knowledge, though eon 
tmually progressing, made no remarkable bounds forward 
until the second cjuartei of the 19th century, when the 
improvement of the compound microscope on the one 
hand, and the promulgation by Schwann and Sc hidden 
of the “cell theory ” on the other hand, inaugurated 
a new era of nncioscopic investigation, which has lasted 
until the present day Into this new learning Kolliker 
threw himself with all the /cal of joutk, wisely initiated 
into it by his great teacher Henlo, whose sober and exact 
mode of inquiry went far at the time to give the new 
learning a right elirection and to counteract the somewhat 
fantastic views whic h under the name of the cell theory, 
were tending to be prominent Henlc & labours we re for 
the most pait limited to the micioseopie mve stigation of the 
minute strue ture of the tissue s of man and ol the higher 
animals the latter being studied by him mainly with the 
view of illustrating the former But Kolliker had another 
teaeher besides Henlo, the even greater lohanms Muller 
whose active mind was sweeping over the whole animal 
kingdom, striving to pierce the seeiets of the structuie of 
living creatures of ill soits, and keeping steadily m view 
the wide biological problems of function and of ongm 
which the facts of structure might seive to sohe We may 
probably trace to the influence of these two great te it he is 
strengthened by the spirit of the times the timefold 
character of Kolliker s long continued and vatic fl libours 
In all of them, or in almost all of them the mieioseope 
has been the instrument of inquiry but the problem to be 
solved by means of the lpstiument his belonged now to 
one branch of biology now to anotlici 

At Zurich, and altcrwards at Wur/buig the title of the 
chan which he held lud upon him the duty of teaching 
comparative anatomy, and veiy many of the numerous 
memons which he published, me hiding the \ cry hist piper 
which he wrote inel whieh apptiud in 1841 before 
he giaduated, On the N ituro ol the so calk el Seminal 
Animalcules aie dnected towiuls cluciditm„, by help of 
the microscope, the structure ot animals ol the most vuied 
lands th it is to say, are zoologic il m eh u tei Not ible 
a nong these are his pipers on the Medusa, and allied 
creatures Ills attivity # iudblns direction led him to make 
zoological excursions m the Mediteri mean Sea and on the 
coasts of Scotland as well as tomndeitikc conjointly with 
his friend biebold the editorship ot the Zcitschrift fur 
Wi^cmchaflluhe / oologie which, founded m 1848 con 
tinued unilcr Ins hands, to be one of the most unpoi tint 
70ologie il pei iodic ils 

At the time when Kolliker was beginning his caieer, 
the influence of von Baers embryologieaP teaching was 
already bung widely felt Men weie learning to recog 
m/e the importance to liwrpholngical and zoological studies 
of a knowledge of the development of anmnls , and Kolli 
ker plunged with enthusiasm into the relatively mw line 
of inquiry His earlier efforts were directed to the in 
vertebrata, and his memoir on the development of ccphalo 
pods, which appeued in 1844 is a classic il woik, but he 
soon passed on to the vertebrate, and studied not only 
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the amphibian embryo and the chick but also the mam 
malian embryo He was among the first if not the very 
first, to introduce into this branch of biological inquiry 
the newer microscopic technique— the methods ol liirden 
mg, section cutting and staining By doing so not only 
was he enabled to make rapid progiess hmiselt but he 
also placed m the hinds of others the means ot a like 
advance The remarkabk strides foiw ml v hull embiyo 
logy made dining the middle and duini^ tin litter lull of 
the 19th century will always be associated with lus name 
His Lectin e* on I)t i < lop meat, published in 18(»1, at once 
became a stindaid work 

But neitliu zoology nor embryology furnishes Kolliker s 
chief claim to fime If he has done inrnh tor these 
branches of science he has done still moic foi histology 
the knowledge of the minute stnuture of the animal 
tissues I Ins he made emplntically his own It may 
indeed be said that there is no fn^nn nt of the body of 
nun and of the lnghu animals on which he Ins not left 
his maik, and in more places than one his maik Ins been 
a null of fundamental importance Anion^ lus earlier 
icsults may be mentioned the demonstration m 1 S4 7 that 
smooth or uustnated muscle is made up of distinct units, 
of nucleated muscle cells In this woil he followe el m 
the footsteps of his master Henlo A lew yeais before 
this, nun wen doubting whether arteries weie museulir, 
and no solid histological biRis as jet evistcel foi those 
views as to the action of the nervous sj sti m on the cir< u 
lation which were soon to be put forwtid, and which 
have since had such a gicat lnflueiiet on the piogitss of 
physiology By the above cliscovtiy Kolliker completed 
that bisis 

Eve n to cnumciatt , e e rt unly to dwell on, all Ins e onti lbu 
tions to histology would be unfitting luie smooth mubclc 
stua ted muscle skill bone, teeth bloodvessels and visit it 
were all invi stigite d by him and he touched none of them 
without sti iking out some new truths T he icsults at which 
he imved arc it torch d putly m stpaiatc memons, partly 
in lus gie it text bool on nncioscopiial aintomy which 
fust suv the light m 18*>0 uid by which he lias advanced 
histology no less than by his e>wn use uclies In the ease 
almost of every tissue our piesuit knowledge contains 
something gie it oi snnll which we owe to Kolhkei but 
it is on the noivous system tint his name is wntten m 
largest htteis So t trly is 181) while still at /uncli 
lit supplied whit w is is yet still lickm rt the clear 
proof tint nerve tibies tie continuous with ntive cells 
and so furnished the ibsolutely ntossuy bisis foi all 
sounel speculitions as to the it tions ol the ccntiil 
neivous system 1 10111 thit time onwud lie eontinuilly 
laboured, end ilwijs fruitfullj it the histology ol the 
neivous sjstem, and more e spin illy it the difficult prob 
hms ])resented l>y the nitric ite patterns m which fibres 
and cells aie woven together in the bi un and spnnl eoid 
In his old age it a time when he had fully timed the 
light to fold his ums uni to rest and be thinkful he 
still enriched neui olo^ical science with it suits of tin bight st 
value 1 rorri his e irlj clijs a mister of method he siw 
at i glinte the value of the new ( ol^i method lea the 
investigation e)f the eentril neivous sjstem md to the 
gie-at benefit of seienee, took up once moic in lus old age, 
with the aid of a new me ms, the studu s for wluth he had 
done so muck in his jouth It nuy tiuly be suel that 
much of thit exiet knowleelge of the inner stnntuic of 
the biam which is rt nth ring possible mw an 1 fruitful 
conceptions of its working Ins come from Ins luiuls 

Lastly, Kolliker was in lus eailicr jcirs piofessoi 
of physiology is we 11 as ol anatom} and not only 
did his histological 1 tbtmrs ilmost alw lys carry physio 
logical lessons, but lie also enriched physiology with the 
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results of direct researches of an experimental kind, 
notably those on uran and some other poisons In 
fact we have to go back to the science of centuries ago 
to find a man of science of so many sided an activity 
as lit His life constituted in a certain sense a protest 
agunst that specialized differentiation, which, however 
much it miy undu certain aspects be regretted, seems 
to bt one of the necessities of modern development In 
lohanms Muller s days no one thought of parting anatomy 
and physiology nowadays no one thinks of joining them 
together Kolliker did in his work ]om them together, 
and mdc < d s Aid himself that he thought they ought never 
to be k( pt ap irt 

Naturally a man of so much accomplishment was not 
left without honours Formerly known simply as Kolli 
leer the title * von ” was added to his name He was 
made a member of the learned societies of many oountnes , 
in Ingland, which he visited more than once and where 
he became wdl known, the Royal Society made him a 
fellow in 1860, and m 1897 gave him its highest token 
of esteem, the Copley medal 

Koto, a district town of Russian Poland, government 
and 46 miles north cast of K ihs7, on an island of the 
Warta. It has several fit tones and clima and pottery 
works Population (1897) 9400 

Kolomea (Polish Koiomi/ja) t the chief town of a 
district of the sanies name on the Prutli 45 miles north 
west of Czernowit/ m the Austrian province of Galien 
lhe population in 1900 was 34,188, half Jews, the rest 
Poles and Ruthemans 

Kolomna, a district town of Russia, on the right 
bank of the Moskva, government of Moscow, 7J miles by 
rail from the capit tl It lias sevei il old churches of great 
archu ological interest bince it was connected by rail 
with Moscow its ti ide importance has decreased, but 
it lemams an entrepot for grain coil, and timber, its 
faotoiics (silk, sawmills, rope nulls), however, have grown 
eonaideiably Popuhtion (1897), 20,970 

KolOZSV&r (Kr ausknburu) a municipal town of 
Hungary, capital of the county of Kolozs, on the Szamos, 
80 miles east by south of Nagy V had {Gross war dem) The 
1 lansylvaman Hungarnn Associition for Public Culture, 
situated hue, has 20,000 members and property woitli 
5 million crowns The house of the Hungarian king, 
Matthias Corviuus, still stands m good preservation, and 
contains an e thnogr iphic il museum On the chief sepure 
theic is an icpiestiun statue of this famous king, a work 
of the Hungarnn seulptor laelius/ Population (1890), 
32,750 , (1900) 49 295 

Kolplno, one of the chief iron works of the Crown 
in Russia, government and 10 miles south oast of bt 
Pcteisbuig on the lailway to Moscow and on the Izhoia 
liver Ovu 5000 tons of non as also steel and copper 
goods, aie turned out e\eiy year 1 emulation 0897), 
8076 

Kolyvaft —i A town of Russia West Siberia, 
government and district of lomsk, on the Chaus liver 
5 miles from the Ob It is a wealthy town the merchants 
cariymg on a considerable export trade in cattle, hides 
tallow corn and fish It was founded m 1713 under the 
name of Chaussky Ostrog and has rapidly giown Popu 
latum (1897), 11,703 2 KolyvaAskiy /avod, another 

town of the same government, distrut of Biysk Altai 
region, on the Byelaya river 1 92 miles south east of Barnaul 
altitude, 1290 feet It is i unowned for its stone cutting 
fictory, where marble, jasper, various porphyries and 
breccias art worked into vases, columns tic Population 
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5000 3 Old name of Reval, founded by Yaroslav 

Vsevolodovich in 1231 

Komarom (German, Kamom ), a municipal town 
of Hungary, capital of the county of the same name, on 
the left bank of the Danube, 48 miles west-north west of 
Budapest Since 1896 it has been united with Uj bzony 
In 1896 a statue of General George Klapka (1820-1892) 
was erected, m memory of his brilliant defence of the 
town against the Austrians in the Hungarian revolution 
It is the birtkplaco of the novelist Maurus J6kai Popu 
lation (1891), 13,076 , (1900), 20,261 

Komotau (Czech, Lhomutov), the chief town of a 
government district of the same name m Bohemia, at the 
foot of the Erzgebirge, 30 miles southwest of Aussig 
Among the additions to its industry are the central work 
shops of the Busehtiehrad Railway, the making of watches, 
chemicals, tin toys, silk kerchiefs, <fcc Population (1890) 
13,050, (1900), 15,925, almost exclusively German and 
Catholic 

KongBbergp a mining town of Norway, county 
Buskerud, 56 miles by rail south west of Christiania 
The annual value of the output of the silver mines averages 
£35 000 to £50,000 Population (1875), 1357, (1900), 
5585 

Konia. — 1 A viliyet m Asia Minor which includes 
the whole, or parts of, Pampkylia, Pisidia, Phrygia 
Lycaonia, Cilicia, and Cappadocia It is divided into livt 
sanjaks — Adalia Buldur, Hamid abad, Konia and Nigdeli 
lhe population (900,000 Moslems and 80,000 Christians) 
is for the most part agricultural and pastoial The only 
industries are carpot-wcavmg and the manufacture of cotton 
and silk stuffs 3 here are chrome mines and mines ot 
Argentiferous lead and rock salt The principal exports 
aie salt opium cotton, cereals, wool, and live stock 
and the imports cloth goods coffee nee, and petroleum 
2 The chief town of the above the Ancient Itomwm Altitude 
3320 feet, situated at the south west edge of the vast cqntr a1 
plain of Asia Minor amidst luxumnt orchards watered 
by streams from the hills Jhtre are intei estmg remains 
of beljuk buildings all showing strong trices of Persian 
influence in their decoi itive details lhe most important 
mosque is the great lurbe, which contains the tombs ot 
Mevlana Jclal ed din, founder of the Ordei of Mevle\i 
(whirling) dervishes, and of his successors lhe climate 
is good — hot in summer and ciokl with snow, in wintei 
The population of 15,000 includes £000 Christians Konia 
is connected by railway with Smyrna, and vid Eski shell l 
with Constantinople After the capture of Niuu by tin 
Crusaders (1097), Konia became the capital of the beljuk 
Sultans of Rum It was temporarily occupied by Godfrey 
and again by I rederic k Barbarossa but this scan oly affected 
its prosperity During the reign of Ala ed din I (1219-36) 
tkt city was thronged with artists, poets historians, jurists 
and dervishes dnven westwards from Persia and Bokhari 
by the advance of the Mongols and there was a brief 
}>eriod of groat splendour *In 1472 it ^as annexed with 
Karamama, to the Osmanli Empire by Muhamiind H In 
1832 it was occupied by Ibrahim Pasha 

Sew Ramsay Historical Gfoqraphy of Ana Minor St Paul the 
Jiaicller MuifitAY Handbook to Ana Minor 

KdnigTi Karl Rudolph (1832-1901) physicist, 
was born at Konigsberg (Prussia) on 26th Novembei 
1832, and studied at the umvusity,of his native town 
taking the degree ot Ph D About 1852 he went to 
Pans and bteeme apprentice to the famous violin makei 
J B Vuillaume, and some six years later he started 
busme ss on his own account He callod himself a “maker 
of musical instruments ' but the instiuments for which 
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his name is best known are tuning forks, which speedily 
gained a high reputation among physicists for their ac 
curacy and general excellence i rom this business Konig 
denved his livelihood for the rest of his life He was, how 
evei, very far from being a mere tradesman, and even as a 
manufacturer he regarded the quality of the articles that 
left his workshop as a matter of greatei solicitude than 
the profits they yielded Acoustical research was his real 
interest, and to that he devoted all the time and money 
ho could spare from his business An exhibit which 
he sent to the London Exhibition of 1862 gained a gold 
medal, and at the Philadelphia f xposition of 1876 great 
admiration was expressed for a tonometnc appantus of his 
manufacture This consisted of about 670 tuning forks, 
of as many different pitches which extended over four 
octaves, and it afforded a perfect means foi testing, by 
enumeration of the beats, the nuinbei of vibrations pro 
duemg any given note and foi accurately tuning any 
musical instrument An attempt was made to secure this 
apparatus foi the Univeisity of Pennsylvania and Konig 
was induct cl to leave it behind him m America on the 
assurance that it would be purchased but ultimately, the 
money not being forthcoming the arrangement fell through 
to his great disappointment and pecuniary loss Some of 
the forks he disposed of to the University of Toronto 
where they now aie The remainder lie used as a nucleus 
foi the construction of a still moie elaborate tondnutei 
While the range of the old apparatus was only between 
128 and 4096 vibrations a second the lowest fork of the 
new one only nude 16 vibrations a second while the 
highest gave a sound too slu ill to tie perceptible by the 
human eai Konig will also be lcmembeitd as the in 
veil tor and constructor of in my othei beautiful pieces of 
appaiatus foi the investigation of acoustic d pioblcms 
iniong which may be mentioned Ins wave, sirens, the first 
of which was shown at Philadelphia in 1876 His original 
work dealt, among othei things, with Wheats tone s sound 
figures, the chaiactenstic notes oi the different vowels, 
nianome trie flame s, fee , but perhaps tin most important 
of his researches aie those devoted to the phenomena 
produced by the interference of two tones m winch he 
e ontrovorted the views of Helmholtz as to the existe nee of 
summation and difference tones He died in laus on 
2nd October 1901 

Konlggratz, a royal circuit town and episcopil 
seat in Bohemia, Austria 12 miles noith of Pardubit/ 
which was fortified up to M$84 1 opulation (1890) 7816 

(1900), 977 \ chiefly C^ch A garrison numbering 22 r >6 
composed of three battalions of mfantry and a regiment 
of artilleiy is stationed here Tilery are four Czech high 
schools, and the industry includes the manufacture of 
machinery colours, and c avion pierre, as well as gloves and 
wax candles Numerous monuments (Austrian^ Saxon, 
and Prussian) have bee* ejected in various parts of the 
battlefield of 3rd July 1866, still frequently referred to as 
the battle of Sadowa • 

Kdnlffinhof (Czech, %Krdlov6 Dvur ), the chief 
town of a government district in north east Boh< mia, 
Austria, 21 miles east of Gitsehm Population (1890) 
8635, (1900), 10,601, Czech The chief industries are 
cotton weaving, yarn spinning, brewing ^ugai refining 
tanning, corn milling, and the sawing of timber 

The controveisy concernim, the genuineness of the Komgmhof 
MSS containing speemiolls of old ( zecli epic and lync poetiv 
dating from the lith xen tiny (sec fncy Brit xi 410) would 
now appeal to have been lmally decided in the negative by a 
consensus of Czech and ( eriuan philologists The former include 
the Czech university professors Masaryk < cbnu#i* and C oil and 
the latter Wattcnbntn Budingt r and belt alik (St c articles by 
Gebauer in the Archiv fur blau 1 hiloluqie \ -xi and his 
Poudciu o pads! an pch rukopisiJi JCr&l >v6dvor$kim a ZeltnohorskSm, 
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(Prague 1889) hmosthek Die Strut Ubcr die Kbnxgmhofer wd 
OrUneberger Handschnft (Prague 1888) and the Deutsche 
Zcitschnft filr Geschichtsunsicnschaft 1889-90 ) In Doumber 
1899 there was an alleged discovery in the 02nd line of the 

Judgment of T lbuasa of a ciyrtiial t >nlcs ion c f the authoi 
ship by Weneeslaus Hanka himself This \ articular hue of the 
poem contains only two words the remamdir tonsi tmg ot a 
number of single coloured letters of which every s end is io 
versed These were described as sti ange c hai iot< l s by 1 ik ky 
the celebrated Bohemian historian who legarded tli m a a 1 n ij 
of trifling on the part of the transcriber It is now it 1 1 rt 1 that 
they liaie been deciphered l>y liofissor Ladislaus Roknsk^ as 

V II A N K A b h G I T that is to say V llanka 
feut (M on) 

KbniffSberg, a town of Irussia capital of tin pro 
vmco of hast Prussia, the second capital of the kingdom of 
Prussia, a first class fortress and head quar tors of the 1st 
German Army Corps, on hilly ground on both lianks of the 
river Picgel, 4| miles above its entrance into the 1 rischeR 
HafF Komgsberg owes its position as capital to the f ict 
that the fust king of Prussia, bredenck 1 m 1 701 crowned 
himself m this city, because it stood outside the empire 
and thus gave lnm the standing of a fully independent 
sovereign The defensive works consist pimeipa)l> of a 
dozen outer forts, which in both plan and equipment 
answer to the rigorous recjuirune nts of modem warfare 
1 he city possesses two ornamental sheets of water the 
►Schloss Teieli and tho Obcr loich— the former within and 
the latter without the old ring of lortifications The 
suburb of Ilufan, outside the we stern feteindammer, is a 
favourite pleisuie resort amongst its attractions bung 
the zoological gardens I he conspicuous new buildings 

embrace the administrative offices (1882) in the Italian 
Renaissance style tho synagogue the imposing Palestra 
Albertina (a species of gymnasium, 1898), the gift of T)i 
Lange of New York and vanous offices (railway Ac) 
In addition to the older monuments to bictlerick 1 and 
Kant there have been added a bron/e statue of Duke 
Albert (1891) and another of the J< mperor William T 
(1894) both by Reusch Komgsberg is well equipped 
with museums and similar institutions, the most note 
worthy being tho Prussia Museum of Antiquities (sp* eially 
iieh in hast Prussian finds from the Stone Age to the 
\ iking period) and the archives (both these m the castle) 
the industrial art and technical museum tho collection of 
the sculptor Sicmermg s works in the Altstadt town hall 
the astronomical observatory botanical gardens zoological 
museum, physical institute, mmeralogical geological msti 
tute the collections of the physical economical socu ty, the 
chemical laboratory the architectural school, and several 
medical institutes In 1900 01 the university was attended 
by 874 students and had about 120 professors The 
tomb of Kant is m the cathedral Industries have made 
a great advance , besides those previously mentioned there 
are printing works and manufactories of chemicals and 
artificial manure, toys, sugar, cellulose and wood pulp 
tobacco, pianos and amber wares A new channel has 
been made (1901), at the cost of £615,000, bctwu.ii 
Komgsberg and Pillau, its port 29 miles distant on the 
outer side of the Frisches Haff so as to admit vessels 
drawing 20 feet right up to Komgsberg, and the nsult 
has be en greatly to quicken tho trade of the city It is 
protected for a long distance by moles, m which a brtak 
lias been left in the Fischhaustr Wick to permit of freer 
circulation of the water and for the prevention of damage 
to the mainland The following are the principal exports 
of the port — Cereals and flour (average annual value 
£1 250 000), hemp (£600 000), flax (£600 000) timber 
(£420 000) sugar (£152 000) hemp tow (£152,000), 
oil cakes (£240 000), and rags (£60 000) The total 
trade amounted in 1899 to £10 000,000 of which 
£4,100,000 was the value of the expoits, and £5,900,000 
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the value! of the imports , as compared with £7,525,000 
for exports and £8 050,000 for import# m 1886 or 
£16 475 000 altogether Since 1801 when 2173 vessel# 
of 910 82 ) tons cleared then, ha# been a decline lti the 
overseas shipping namely to 1520 vessels of 567 150 tons 
m 1899 lhere is m addition i rivei tiaflic of between 
100,000 and 150 000 tons annually Population (1885) 
151,151,(18%) 161660 (1900) 187 897 

Kdnlgrfthiitte, a town of Prussia province of 
Silesia, 1 Hides south of Bcutken and 122 miles by rail 
south east of Brcsliu. It lios in the centre ot cod mines 
ironworks anel 71110 works and has also manufactures of 
bricks, roofing piper and turnery Hour nulls and saw 
mills Population (1885), 32 072 , (1900), 57 87 > 

Ko nigs winter, a town anel summer lesort of 
Prussia, m the Rhine province, on the right bmk of tin 
Rhine, 21 miles south south east of C olognc by rul it the 
foot ot the Siebengebirgc and the romantic I)i aclit nfcls 
( iscendtd by a toothed rulwiy) Many of the inhabitants 
are stone dicssors the stone (trachyte) being quarried close 
by Population (1900) 1801 

Konotop, a district town of Russia, government 
and 81 miles cast sou tli east of Chernigov, on the Ivietl- 
Kursk Real way It has trade in gram anel other agri 
cultural produce Populition (1897) 21083 

Konstantinovskaya, 1 1 oss i< k vdl ig< Russia, 
province of Don ( ossic ks cm the right bank of the Don, 
48 miles oust of Novoehe ikask It is the se it of district 
ttdmimstr ition of the first Don district ind has an 
important cattle fan Population (1897), 10 700 

Kooriflffa, or BuiutA a town of South Australia 
in a mining and agrieultmal distiut in the county ol 
Hun eg on Huria t iu k 101 miles by rail north by cast 
of Adelaide llm Buna Pun i copper mine is in the 
immediate! ne ighbouihood 3 wo lion bridges aeross the 
creek connect the town with Baldma and the eastern 
plains Lai go ire is in the district are devoted to whe it 
growing Popul ition (1901), 1 99 1 

Kopp, Hermann Franz Moritz (1H17- 

1892) Germ in chemist was born oil 50th October 1M7 
at if tnau where his fither practised is e physimn 
Aftoi attending tin gymnasium of Ins nitivi town he 
studied it Mu burg and Heidelberg, and then atfciutcd 
by tin fame of Liebig went in 1819 to Giessen, wilt it he 
became a pnvat (fount in 1 H 4 1 and professor oi chemistry 
twelve ycirs later In 1 H(> 4 he wis eallid to Htidtlbeig 
in the same capac ity ami he remained there till his death 
on 20th febuaiy 1892 Kopp devoted himself tspeeially 
to physu o e he micil nnpuims and m the history oi ehunic U 
thorny his nanio is associated with seitial of the most 
important c cure 1 itions of tho physic il piopcrtns of sub 
stances with then ehemieal constitution Much of Ins 
work was cemceim el with sptu tic volumes the conception 
of which he! sot tortli in i piper published when he wis 
only twenty two years ol age and the principles he 
established have formed the bisis of subsequent investigi 
tions m that subject although his results hive in some 
cases undergone! modification Auntln r question to wlueli 
he gave raueli attention was the connexion of the boiling 
point of compounds oigame ones m particular with their 
composition In addition to these and other 1 ibonous 
researches Kopp was a prolific writer In 1813 17 lie 
publiskod a comprehensive I futon/ of t hum tin/ in foui 
volumes to which tluee supplt mints were added m 
1809 75 Ihe Devdopment of ( he mi dry in hicint him s 
appeared in 1873 anel m 1880 he published a woik in 
two volumes on Ahhemy m Ancient anti Modern duties 
In adehtion he wiotc on theoretical and physical chumstiy 


for the Graham Otto Lekrbuch der Ckemie, and for many 
yeais from 1851 ho was acting editor of the Annalen der 
Chemie 

Korat, known officially as !Nakawn Raja Sema, a 
walleel town in tho Siamese province of the same name, 
170 miles northeast of Bangkok situited m 14 59 N 
and 102 5 E It is the administrative centre of a munton 
or “circle Its position makes it the great distributing 
centre for the whole of the plateau lying between the Me 
Kong on tho north and east tho forested hill ranges 
of Muing Lom Sak on the west, and the Dawng Praya 
\ en and Dawng Rok on the south west and south A rail 
w ly from Bangkok was ojiencd m 1900 Thae are a few 
hundred Chinese traders in and about Korat and tho total 
import and t xport trado of the whole district is calculated 
to amount only to £130,000 A Frenek consular official 
now ic sides in the town by virtue of A i tide YTII of the 
I ranco-Sjamese treaty Population about 6000 

Korea (( n AO Hsikn, Dai Han) — Korea is an e mpiic 
of Fasttrn Asn the mainland poition of wlneh consist t of 
a penmsuli stie telling southwards from the maritime pro- 
vince of Sibem and Chinese Manchuna wnth an estinnted 
length of about 600 milts an extreme breadth of 1 55 miles 
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and a coastline of 1740 nules It extends from 34 18 
to 43 N anel from 121 56 to 130 47 I Its northern 
boundary on which it is conterminous with Russia for 11 
miles is marked by the Tumen ancH alu rivers the eastern 
by the Sea of Tapan , the southern by the Strait of Korea 
end the western by the 'Yalu and the bellow Sea down to 
wlneh from Kqisnoye Celo, where three empires meet it 
has China on its frontier Ihe south and west coasts aie 
frin gt d by about 200 islands (exelusivo of islets) two- 
tlnrds of which are inhabited, 100 of them aie fiom 100 
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to 2000 feet m height, and many consist of bold bare 
masses of volcanic rock The most important are Quel 
part (q v ) and the Nan Hau group The latter, 36 miles 
from the eastern end of Quelpart, possesses the deep, well 
sheltered and roomy haibour of Port Hamilton winch 
lies between the north points of the large and well culti 
vated islands of bun ho dan and bo dan w hu h have a 
population of 2000 Aitan, between the lr south east points, 
completes this noble lurbour The east coast of Korea is 
steep and rock bound with deep watei and a tidal use and 
fill of from 1 to 2 feet The west coast is often low and 
shelving, and abounds m mud banks, and the tidal rise and 
fall is from 20 to 36 foet Korean hai hours except two 
or three which are closed by drift ice for some weeks in 
winter, are ice free Among them aie Port Shcstakoff, 
Port Lazareff and Wonsan m Broughton Bay, Fusan 
Ma san po at the mouth of the Nak tong on the south coast , 
Mok po, Ohm Nam po near the mouth of the Tai dong 
and Chemulpo, near the mouth of the Han, the port of the 
capital and the sea terminus of the first Korean railway 
on the west coast 

Mountains — Korea is distinctly mountainous, and Las 
no plains deserving the name In the north theio are 
mountain groups with definite centres, the most notable 
being Paiktu ban (8700 foet), which contains the sources 
of the Yalu and lumen From these groups a lofty range 
runs southwards, dividing the empire into two unequal parts 
On its east, between it and the coast whic h it follows at a 
moderate distance, is a fertile strip difficult of access, and 
on the west it throws off so many lateral ranges and spurs 
as to break up the country into a chaos of conugated and 
precipitous hills and steep-sided valltys, each with a rapid 
peicnmal stream larthcr south this axial langc which 
includes the Diamond Mount un group falls away towards 
the sea m treeless spurs uid small and often infertile 
hvtls The noi them groups and the Diamond Mount un 
are heavily timbered but the lulls are covered mainly with 
coarse sour grass and o ik and c lie stnut scrub 

River i — These are shxllow and roeky and aie usually 
only navigible for a few miles from the sc i Among the 
cvceptions are the Yilu (Amnok) lumen iaidong Nik 
tong Mok po and Hm Hie list rising m Kang won Do, 
30 miles from the cist coast, cuts Korea nearly m hilf 
reaching the sei on the west coast ncai Chemulpo, and, 
in spite of many serious rapids is a valuable highway for 
comm cice for over l r >0 miles 

Gtul)gual Formation lhe geology is little known as yet 
The foimations art chiefly volcanic Extint t trattrs and 
lava fields frequently octur Igneous rock abounds Iho best 
soil is finely disintegrated lava Sedimentary and organic rook 
is lound in the west limestone foi matton occurs laigely on 
the Ilan and Tai dong rivers and tho lattci is often skirted by 
high cliffs of coarse conglonn ruto juosenting a striking veitical 
cleavage alternating with red sandstone In central Korea white 
quart? and pmk and gray giauit~ abound 

Climate — lhe climate is superb for nine months of tho year and 
the thice months of ram heat and damp arc not injurious to 
health Koreans suffer from malari& but Europeans and their 
children no fairl) free from climatic maladies and enjoy robust 
health The summci mean temperature of Seoul is about 7 r I 
that of winter about 33 tho average rainfall 30 S inches m the 
year and of tho rainy season 21 80 mchc s lhe rams comt m July 
a.nd August on tho west and noith east coasts and from April to 
Tuly on the south coast the approximate mean annual rainfall of 
those localities being 30 35 and 42 inches lespcctivoly Thes 
averages aie based on the observations of seven years only 

b terra — The plants and animals await study and classification 
Among the indigenous trees aie the Abies ejecclsa Abies micro 
sperma Fmus sinensis Finns pmea three spe cies of oak five of 
maple lime birch jumper mountain ash walnut Spanish chest 
nut ha/cl willow hornbeam hawthorn plum pear peach Khus 
vemicifera (V)l tins semipmnata Acanthopanax ncini folia Zelkawa 
Thuja oriental is Eloeagnus Sophora Japonicn Ac Azaleas and 
rhododendrons are widely distributed as well as other flowering 
aln ubs and creepers Amprfopsis 1 eitchu being universal Liliaceous 
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plants and crucifer© are numerous 3 he native fi uits except wal 
nuts and chestnuts are worthless The pm simmon attains per 
feotion and experiment has provod the suitability of the climate to 
many foreign fruits The indigenous economic plants are few and 
are of no commercial value excepting wild ginseng a good root 
of which is worth $15 per ounce bumbo an lied to countless 
uses and tak pul {Hibiscus \f (in ihot) used m tho manufacture 
of paper 

bauna —The tig« r takes the first place among wild animals He 
is of great size his skin is magnificent and he is so widely chstu 
butocl as to be a peril to man and beast ligu hunting Is a pio 
fession with special pnvilc^es 1 oopards are numerous ami au 
oecasionally shot witnin the walls of Seoul There arc dec r (at 
least fi\e species) boars hears antelopes heavers otters badgers 
tiger cats marten an infciior sable striped squirrels Ac Amon* 
buds there are black eagles pmcgrmes (largely UHtd in hawking) 
and specially protected by law tui key bustards three varieties of 
pheasants swans geese common and spectacled teal mallards 
xnandftiin ducks white and pmk ibis ciancs stoiks egiots herons 
curio ws pigeons doves mghtjais common and blue magpies 
rooks ciows onoleH halcyon and blue kmghshms ja>s nut 
hatches redstarts snipe gray sin ikes hawks kites &c Hut 
ponding further observations it is not possil lo to say which c f 
tho smaller birds actually breed m Korea and which only make 
it a halting place in the ir annual migrations 

Area and Population— The estimated area is 82 000 
square milts, somewhat under that of Great Britan lhe 
first complete census was taken m 1897, and returned the 
population m round numbers at 17,000,000, fcmalts bung 
m the majority It is estimated that little more than 
half the arable land is under cultivition and that the 
soil could support an additional 7 millions The native 
popul ition is absolutely liomogc nc ous In 1 898 the foreign 
population consisted of 15 000 Japanese, 2000 Chinese 
and about 400 of other nationalities of whom 200 were 
Americans and nearly 100 Bntish This population has 
increased consideiably since 1897, owing to the expansion 
of trade and the opening of new ports Northern Korea 
with its sove re climate is thinly pc opled, and the rich uid 
waim piovmees of the south xnd west are populous 
A Urge majority of the people are engiged in xgnculture 
There is no emi^r it ion, except into Jiussnn and (Timeso 
terntory 

Smhji (flan ?/an /), the cxjutal is situated m 37 34 N 
and 127 0 1 , at in altitude of 120 feet, xnd is distant 
2 r > miles from Chemulpo its seaport, and 4 iiom Mxpu 
its river poit It lies in a basin among grimte lulls 
nowhue tveeedin to 2G27 feet runaikablo foi their denuda 
tion and then ahiupt blaek crags nid pinnacles A well 
built crenel »ted stone will fiom 20 to 30 feet lngh about 
11 miles m circuit and pierced by 8 gateways with double 
loofed gxte towus surrounds it Its population in 1897 
was 219,825 with an excess of 11,079 males The nitive 
houses xrc built oi stone or mud deeply e xvtel and cither 
tiled or thatched Above these rise the towus of the 
Koman C itliolic cathe dral the high cur\ ed roofs of the royal 
audience hills the palace gateways, and the showy build 
mgs of the liussian and I rench Legations Its antiquities 
are the Pill Tower with a huge bronze bell elite d 1468 a 
marble pagoda elaborately carved but not of Korean woik 
inansliip st ven centuries old and a ‘Turtle Stone of about 
the same date Seoul has some wide Btreets of shops, 
hundreds of n xrrow alleys and is very fairly cle in Its 
supply of water is bad and very limited It has an elee trie 
trainway 4 miles long and the Seoul and Chemulpo rail 
way wis opened in luly 1900 to a at ition within the 
city Besides being the seat of government Seoul is tho 
centre of education business and pleasure for tho empire 
and the residence of a lxrge number of absente e proprietors 
and officials 

Soncdo ( Kaisonq ) the capital from about 910 to 1392, 
is a walled city of the first rank, 25 miles north of Seoul, 
with a population of 60,000 It possesses the stately remains 
of the palace of the Korean kings of the Wang dynasty, is a 
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great centre of the gram trade and the sole centre of the 
(/insert g manufacture, makes wooden shoes coarse pottery, 
and fine matting and manufactuies with sesamum oil the 
stout oiled paper for which Koua is famous 

Ph yono-yano, a city on tht lai-dong, had a population 
of 60,000 before the war of 1894, in which it was nearly 
destroyed It is fast it gaining its population It lies on 
rocky heights above a ngmn of stoneless alluvium on the 
oast, and with the largest and rich* st plain w Korea on the 
west It has five toal mines within ten miles, and the 
district is nth m iron silk, cotton, and gram It has easy 
< onmmnn ation with the sea (its port being Ohm nanijio), 
and is impoitaut historically and commereially Aun 
ferous quart/ is worked by a for* ign company in its neigh 
bouihood Near the city is the illustrated standard of 
hnd measurement cut by Ki Lse m 1124 u < 

With tin exceptions of Konc wha, Chong ju, Ii/no 
nai Fuhan, Wonsan, it is v<ry doubtful if any other 
Korean towns roach a population of 1 5 000 1 lie provincial 

capitals and many other cities are walled Most of the 
larger towns ait m the warm and fertile southern provinces 
One is very much like anothei and nearly all their 
streets are ieplicas of the better alleys of Seoul The 
ictual antiquities of Kori i am dolmens, sepulchral pottery, 
and Korean and I ipain sc fortificationa 

Rate — Jhc oii^in ot the Konan people is unknown 
They are of the Mongol family , the u language belongs to 
the so called I uiaman group, is polysyllabic possesses an 
alphabet of 1 1 vowc Is and 14 consonants and a script named 
Ln man J ltuaturc of the higher elass and official and 
upper class eoriespondc rice are exclusively m Chinese 
chai actus but since 1895 official documents have con 
tamed an admixture of / n mun I he Kort ins aie distinct 

from both ( luneso and Tapani se m physiognomy, though 
dai k straight hair dark oblique eyes and a tinge of bronze 
m the skin arc always prt sent Ike cheek bones arc high 
the nose inclined to flatness , the mouth thin lipped and 
refund among patricians and wide and full lipped among 
plebeians the eais aic small and the blow fairly well 
developed The expression indie ites quick intelligence 
rather than feme and mental calibre The male height 
averages 5 ft 4\ in i ho hinds and feet are small and 
well foi mid Hit physique is good and porters carry on 
journeys from 100 to 200 lb Men marry at fiom 18 to 
20 yeais, gills at 10 and have large families, m which a 
strumous taint is neaily umvcisal Women are secluded and 
occupy a voiy lnfenor position The Koreans are rigid 
monogamists but eonc ubmage has a recognized status 
( ovt mmnt- Up to luly 1894 the system of admims 
tration was modolle d on that of China, except that govern 
mont was in the hands of a hereditary aristocracy, prm 
loged and corrupt The king was absolute, and law 
consisted practically of loyal edicts published in the 
( a ette J )unng the war between Japan and China, 
Japan then m tht ascendant devised sjieeial machinery 
for the reform of Konan abuses and during the following 
months the administration was reorganized and greatly 
assimilated to that of lapm Between the close of 1895 
and 1900 there wore ceaseless admmistiativo fluctuations, 
valuable rofoims quiitl\ lapsed the general movement 
was retrograde and the old orde r now exists m the spirit 
if not in the lettei The emperor is an independent and 
practically an absolute sovereign the modifying influence 
ot the cabinet having become insignificant The central 
Government consists of a Council of State formed of a 
president premier and the heads of nine ele partments — 
Home Office, foreign Office, Treasury, War Ofhoc Iduca 
tion, Justice, and the Ministry of Agriculture, Trulc and 
Industry, with their subordinate bureaus This body 
frames laws and passes resolutions which require the 


imperial seal for their validity There is a Privy Council 
(consisting of a president, vice-president, not more than 50 
councillors appointed by the throne, and two secretaries), 
which is empowered, when consulted by the cabinet, to 
inquire into questions referred to it On paper the new 
constitution, wluch was very elaborate, modified the royal 
absolutism considerably , but a decree passed towards the 
end of 1896, aftei the kings escape from Japanese control, 
marked a distinct reversion to the absolutism renounced 
by his oath in January 1895 One by one the cheeks 
devised by the Japanese “ advisers became inoperative, 
and by 1898 the imperial will, working under partially new 
conditions, produced a continual chaos and by 1900 sue 
ceeded practically m overriding all constitutional restraints 

local Administration — Korea for administrative purposes is 
divided into 18 provinces and 389 prefectures or magistracies while 
the capital has a separate government and each of the eight treaty 
ports and the Russo Korean trading mart Kyon heung is under a 
superintend ent ranking with a consul The village is the admims 
tiative unit and under the now system its headman and officials 
are annually elected The headman and a man from each family 
lorm a village council which deals by resolution with educational 
matters registration of houses and lands sanitation roads and 
bridges agricultural improvements common dykes payment of 
taxes robot in famine adjustment of the conic, and bye laws 
All resolutions must bo sent up to the Home Office through the 
prefect and the provincial governor twice a yeai Above the 
village and below the pr fecture aio cantons and districts but it 
is on the efficient working ot the village system that much ol 
Korean wollbeing depends 

Education —1 ho Royal Kxammations in Chinese liteiature 
held in Seoul up to 1894 which wue the entranco to official j osi 
tion being abolished the desire for a purely Chinese education 
has diminished In Seoul then aie now an imperial English 
school with two foreign toachus a reorganized Contuuaii college 
a noimal college under a very efficient foreign principal Japanese 
Chinese Russian anel Irene li schools chiefly linguistic several 
Korean primary scIiooIh mission boaiding schools and the lai 
Chat ( jllege connected with the American Methodist Kpiscojal 
Church undu imperial patiuna n e and subsidized by Government 
in which a liberal education of a high class is given anel Ln mun 
receives much attention The Koreans are export linguists and 
the Government wisely mikes libeial grants to the linguistic 
schools About 1100 ycung men aie lcccmng a liberal cdu 
cation und r loioign teachers and in the primary schools about 
1200 boys are learning arithmetic geography and Korean history 
with the outlines of the governmental systems of otliei civilized 
countins 1 he Education Department is tolerably clhcicnt and 
aims at the general extension of primar) and Intel mediate schools 
and a uniioim suios of text books m the vernacular 

Law— A criminal code scare ely equalled for baibanty though 
twice mitigated by royal edict since 1785 remained in f >rcu m its 
mam provisions till 1895 Since then a mixed commissun of 
revision has done some good worf but a body of law and the 
judges to administer it righteously hs^e still to be created Th 
Ministry of Justice has charge of all judicial matters and as a high 
court of justice hoars apjieals from certain district courts live 
classes of law courts li#ve been established and provision has been 
made for &j peals m both civil and criminal eases Elaboiate legal 
machinery was devised but it exists chiefly on paper and its provi 
sions are daily violated by the imperial will and the gross eoiruption 
of officials m + 

Kyei — Abuses m legal administration and m tax collecting aie 
tho chief grievances winch lead to local insurrections Oppression 
by the thione and the officialVid noble classes movai Is extensively 
but tlie weak protect themselves by tho use of tlie Kyn or principle 
of association whn h develops alhong Koreans into powerful tiadmg 
guilds tralos unions mutual benefit associations money Uncling 
guilds Ac Nearly all traders porters and artisans are members 
of guilds powerfully bound together and strong by combined 
action and mutual helpfulness m time of need 

Levcnuc and finance — The chief sources of revenue arc tho 1 uni 
tax paid smeo 1896 in money the customs duties tin house tax 
from which Seoul is exompt tho ginseng dut) and the tax on 
gold dust These yield roughly as follows — 1 and tax 4,277 164 
house tax 4,16 ^64 ginseng duty 4,15 000 duty on gold du t 
£4000 customs duties £100 000 miscellaneous taxc s £30 000 
1 he budget foi 1809 showed an estimated expenditure of £047 113 
with a small stifplus but the revenue fir 1900 was only estimated 
at £ i >0 000 with an cxptndiluro of £(90 000 m consequence of 
which deficit all now woixa wne dropptd and relief from financial 
straits was rendered necessaij by a foreign loan In 18 months 
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of 1896-97, with an Englishman m control of the Treasury two 
thirds of tht Japanese loan ot 3 000 000 yen of 1895 was paid off 
The emperor s privy purse stands at £50 000 
lleligum — Buddhism which swayed Korea from the 10th to the 
14th ceiituiy has been discredited tor three centuries and its 
priests are ignorant immoral and despised Confucianism is the 
official cult and all officials otter sacrifices and homage at stated 
seasons in the Confunau temples Confuuan ethics aro the basis 
of motality and soual ordei Ancestor worship is universal 
The popular cult is however the propitiation of demons a 
modification of tht. Shamanism of Northern Asia Iho belief in 
demons mostly malignant keeps tho Koreans in constant terror 
and much of their aubstam e is spent on propitiations Sort crosses 
and blind sorcerers are the m termed lai its The foes annually paid 
to these persons are estimated at 3 000 000 dollars In January 1807 
time wore m Seoul 1000 sorce rcsses earning on an average 1 f dollars 
p< r month each an annual expcnditmc on dealings with spirits by 
tho most enlightened city m Kona of 180 000 dollars exclusive of 
very lar n e sums paid to tht male sorteicis and geornancors 

Christianity — 1 utting aside the tenqoraiy Christian woik of a 
Jesuit thaplam to the lapanese Christian Gtneial Komslie m 
1594 duiing the Japanese invasion as well as that on a larger scale 
by students who received the evangel in the Roman form from 
Peking in 1792 and had made 4000 converts by the end of 1793 
the fust serious attempt at tho conversion of Korea was mado by 
the liench jbo i*tfi des Missions Jhtranqtores in 18.35 In spite of 
frtquent persecutions there weie 16 500 converts in 18 r / and 
20 000 in 1866 in which year tho French bishops and priests 
were martyred by ordtr of the emperors fatlur and soveial thou 
sahd native Christians wero beheaded banished or imprisoned 
lhis mission m 1900 had about 30 missionaries and 40 000 con 
verts In 1884 and 188 r toU ration bt mg established 1 rotes taut 
nussionancs of the Amencan I rt sbvtenan and Motliodist h jusco] al 
churches entered Koroa and lnvo been followed by a largo number 
it agtnts of other denominations An Jhnglish bishoj clergy 
doetds and nursing sisters arrived in 1890 Hospitals oiplian 
a„ia el tools and an admirable college m Seoul have been lounded 
il u n with trilingual (( hiuese Korean an! English) printing 
i resse4 religious historical and scientific works and much of tho 
Bible havo been translated into / n inun and ]>erioili( als of an 
enlighten d nature in the Kouan serif t aie also circulated 3 lie 
piogrcss of Piotestant missions was veiy slow foi some vears 1 ufc 
since 1896 converts have multiplied In 1900 tlicse ini sums had 
ah m t 1 3 000 numbers and adh< rents and 110 missionuru s 

D feme — Tht standing army which (on | apt i ) ctnsists of 
cavahy aitilhry infantry and engine rs numbers 400() men m 
Seoul 800 of whom constitute the impend body guard 1200 m tlm 
jiovinces and a cadit <oip Its uniform and equipment ait 
European and modem 11 ldon idles chiefly and ( atlmg guns 
Between 1803 and 1898 its dull lnstructus were successively 
\meiican lapanese and Russian Kona his no fortified plans 
the ancient Five Forti esses foi the defenee ol Seoul lung 
practically unaimed and m tlje hands of the priests Theie is a 
naval school at Kong wha but no navy Seoul has 1200 highly 
paid military poliee 

/ rnrfwtion an l Jn Jutfnt s — (l ) Mum als — 1 xtenoivc 
coalfields producing coil of tan quality as yet undeveloped 
occur in Hwang hai Do anof’elsc wlu it lion is abundmt 
especnlly m 1 liyong in Do ind ndi topjKr on silvti 
anti galena ue found 1 xperts believe tint reefs of nrh 
auri%ous quirt7 exist In 18S5 tin ludist piocess of 
plater wishing pioduced in export of gold dust 
amounting to Cl JO 000 md m 1897 to <£205 929 These 
aie the amounts declared is fussing through the eustoms 
hut it is estimated tint m\ re than double these values 
leaves Korea clandestinely I he ieefs were left untouched 
till 1897 when an American company which had obtained 
a concession m Phyong an Dc^ in 189 4 introduced the 
latest mining ippliances and raised the deduce! expoit of 
1898 to £240 017 believed to represent a yield for that 
year of £600 000 Russnn Herman and 1 nglisli appli 
cants have sine e obtained cone essions The < opv s sumnan t s 
regai d Korean lilxjur as docile md intelligent 

(u ) Aqncultme — Korean soil consists lugely of light 
sandy loam disintegrated livi, and rich stoneless allu 
vmm from 3 to 10 fe°t deep J he ramfill is abundant 
during the necessitous months of the year facilities lor the 
irrigation of the rice ciop arc ample, and drought and 
flocids are seldom known J and is held from the pro 
pnetors on the tcims of receiving seed from them and 


returning half the produce the landlord paying the taxes 
Any Korean can become a landowner by red timing and 
cultivating unoccupied crown land for throe y<_ais fitc of 
taxation after which he pays taxes annuilly ( ood land 
produces two crops a year The implements used an two 
makes of iron shod woodtn ploughs a laigt shovel 
woiked by three or five men one woil ing the handle the 
others jeikm^ the blido by lopts ittuhed to it t shoit 
shaip pointed hoe a bamboo rake and i wooden birtovv 
all ol rude eonsti uction luce is thieslud by beating the 
ears on a lo^ , other gi mis with flails on mud thuslnn^ 
floors Winnowing is ptifornud by throwing up the gi tin 
on windy days Rice is hulled anel grain eoaistly gi nine! 
in stone querns or by watei pestles Tlitre tre ftrovine ml 
hoist breeding stations vvlitic pony stallions fioin 10 to 
12 hands high are bud foi eanying burdens M lgm 
heent led bulls are hied by tlu larimis foi ploughing and 
other farming opuations and for tlie ti mspoit of goods 
Sheep and goats au hied on the imperial faims but only 
foi sacrifice Small hairy blade pigs md fowls are 
universal The cultivation dots not compare m neatness 
and thoroughness with that of China and lap in I he u are 
no trustworthy estimates of the yie Id of any given me isuie 
ment of land The farmers put tho aveiage yield of nee 
at thirtyfold and of otliei gram at twenty fold Korea 
produces all cueals and root crops except the tiopical 
along with cotton tobacco a spmes of the Rhei plant used 
foi nnkin 0 ass doth and the I »ousonettia ^aja/nttra 
The artie It s t lnelly culti\ ited are rue millet, beans qinsevq 
(at Songdo) cotton litmp oil seeds beaided wheat oats, 
barley sorghum and sweet and lush potatoes Korean 
agriculture sutlers from infamous roads, the want of the 
exchange of seed and the insecurity of tht gains of labour 
It occupies about three fourths of the population 

(in) Othti fvdubtrus— I he liidustues of Koiea apart 
fiom supplying the actuil necessanes of a pom population 
are few and rare I y colli etne 1 hey consist chiefly in the 
mmufacture of sea salt of varied and admiiablc paper 
thin ind poor sill hoise hail crinoline foi hats fine split 
bimboo blinds lnts and m its couse pottery hemp doth 
f a liiourneis brass bowls and gi iss doth Wonsan md 
i usin are huge fislnn R cuitics, and silt fish and fish 
manure arc important txports but the piolifie fishing 
gionnds are woiked chiefly by Japanese labour md capital 
6S% Jipaiust licensed boats having worked from ] us in 
m 1898 I ipu md qtnsniq au the only nmmii i< tuied 
1 articles on the list of Kouan e_xpoits The arts aie ml 
Comnuut — Since ce it un Kouan poits wcie opened 
by tieity to foieign tiade the custeims have been unde i 
the m inage ment of huiopean e onumssioiu rs nominated by 
Sit Robert Halt of 1 eking The dues collected m 18S > 
weit about £25 000 md m 1898 o\ci £100 000 Tlu 
tollowing ic turns fiotn 1881 to 1898 apply solely to tile 
diuet foieign tiade ol the open ]>oits — 

(l ) J otaqit J null — 
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1888 
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1890 
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1891 
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1892 
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1893 

4 37 598 
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1894 
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31 614 

1895 

87 r 820 

390 71 r 

1896 

708 461 

512 2,5 

1897 

1 017 238 

906 737 

1898 

1 194 843 
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Gold dust is not included in the foregoing figures for 
exports In order of value in 1898 the thief exports (in 
eluding gold) stood thus Kite £278,272 gold £210,047, 
beans, £112,469, ginseng, £99,446 hides £2 3,871 Of 
the total import tiade ot 1898 cotton goods r< presented 
one lulf, the British share ave raging about £ 300 000 ihe 
other chief imports were silk piece goods £77,076 grass 
doth, £49,417 kerosene oil £11,109, railway plant 
and miehinery £>2 790 Taj mu sc matches, £11,204 
Jho imports of Jipamst cotton yirn which is woven into 
a strong doth on koiean handlooms during the winter, 
rose from £3 ; 167 in 1899 to £99 7 19 m 1898 

(u ) S ktpptn / — In 1889 the shipping entered at three 
open ports wis 321 sailing vessels and 128 steamers In 
1898 the shipping entered mwaids and outwards at live 
open poits was as follows — 
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1 1 UHSian 
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2202 , 72 078 
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There is a nob worthy inciiasc of vessels under the Ivoican 
fl ig Korea h is rrgulai steam coni in lime itaon with poits 
in Tap in the ( ulf of 1 o chi li Shinghai and Vladivostok 
by Japanese and Russian stoameis anei hfr own steamers 
cull at most oi her own ports 
J /v / ostn J i Icqraphn ~T ho mam mads centering in Seoul are 
seldom tit even to? the passage of ox aits and the su omlai v roads 
ft! o 1 ad 1 ndlo tricks fuquently degen inting into rock laddeis 
ill inland transit of g rods is alnust cl) tin ly on the bu ks of bulls 
cairymg from 1 0 t) COO lb on pjuits eairying 2()0 lb an 1 on mm 
c arry m,^ fiom 100 to 1T>0 It) bimgiu n the ave mge cost up to iliaetion 
over 8d j i mile ]ir ton Ihe cc rude t \ iHts with its usual hail 
slaps Bn Iges aio made of ] osts cari\mg a liamowcrl either 
e overt l with timber oi with tune brandies and until lluv are 
icinowd at tin beginning of the rainv season uni ate n tie] lattd 
foi tluee months lln larger livers aie unlimited but th i aie 
num rous ( ovu nme lit femes Ihe infamous roads an 1 the nsks 
duung the bu Igcloss season greatly ham p i trade Uni i Jaf anise 
auspi s a rnilw ly fiom Cliumdp) was eompleted ti the c ipital 
in 1000 Ihe Japanes have seuutel a eonctbsioti for aline from 
Sioul to 1 usan and the hien li en ten a Seoul W i|it nulwav 
vvhieh liowe vei lapsed m 1809 Japam so steame r jlyontlu H m 
he tvue n l he inulpe) ind Seoul A post il syste m e tahlislud in IS U 
189) has be uigiaeluallv extended lime isae e ntial dim liiSe ml 
with about thirty provincial branche s 1 hi re are posta n e stuiijs 

of tour value Tlie Japanese have efbeunt post ofheis m Seoul 
and the) ti it y port lurta is eoniieetel with th ( hinese and 
1 ipanoso tologiaph systems by a lapauese line fiom Chemulpo i id 
Seoul to 1 iisin an 1 a lino lately ace] ui re l by the empnc 
l etwee n Seoul and W i)u ihe state has also lines from Seoul 
to Che mill]) > 1 usan an 1 W m sail 
Banin an / Vow // — Ranking fa lhtios consist of the Russo 
korean Rank in S mil a loan li of th Uen^ kong and Shanghai 
Bank at Cln mulpo an 1 biamhes of tw ) liipmese bunks of lii^h 
ropute in Seoul and soveial >t the c>] on ports 

( nnemif — 1 hough koiia sinto th tieati has been constantly 
engaged in eonstiue tmg mints slio ean Iiaidly bo said to posse s a 
currency In 1891 on a silvoi bisis die issued a eoinace of brass 
cash 500 to the dollar 1 cent opj ei pi ees 5 e mt nickel pieees 
and 20 and 100 cent silvoi it was soon found that the larger 
silver coins wort minted at a loss and but few were issued koie i 
praciuaily depends on Tapui fn her eurunev but Jaj anese silve r 
and notes scarcol> ] ass ill tlu intuior and th m hum of e\ 
clung retnaiUB the old and still ligul d ibased ee pper cmh strung 
in strings of 100 on twisted straw about > lb weight being the 
equivalent of a shilling The adojtion if a gdl standard by 
Japan Ins caused much confusion In 1898 the available coinage 
in Ivore i diminished by 2 000 000 yen leaving only about 1 GOO 000 
in silver and paper a scarcity which affected trade injuriously 


History — By both Korean and Chinese tradition ki tze— a 
councillor of the last sovereign of the 3rd Chinese dynasty a sage, 
and the reputed author of parts of the famous Chinese classic the 
Shu King — is represented as entering korea in 1122 bc with 
several thousan 1 Chinese emigrants who made him their king 
Ihe peninsula was then peopled by savages living m caves and 
subterranean h des By both learned and popular belief in korea 
ki Ue is recognized as the founder of korean social order and is 
greatly reverenced lie called the new kingdom Uiao Hsien 
pacified and pc lieed its borders and introduced laws and Chinese 
etiquette and polity Koiean ancient history is fai fiom satisfying 
tlie rigid d mauds jf rarxlern eiiticism but it appears that ki tzes 
dynasty ruled the } cum ula until the 4th century it ( liom which 
j uiod until the 10th ccntuiy a j civil wais and foreign aggressions 
are prominent kcveithelo&s lln 1 ai which with korai and Slunra 
then constituted koica was a ccntio of literary culture m the 4th 
contury through which the Chinese classics and the art ol writing 
i cached the other two kingdoms Bud Ihism a forceful cmli/mg 
element leached llial aai in v i> 281 aud fiom it the sutias and 
images of northern Buddhism wen earned to Jap in as well as 
(hinese letters anel ethics lntciiicciue wais wire tumiuatcd 
al out 913 l y W mg the he under who umliid the peninsula under 
tli name koiai made bong do its e apital and endowed Buddhism 
as the state iehgion fyi the lltli cental y korea was stnpped of 
he i territory west f the ^ aln by a wailike lioidi of limbus 
stoel since which time licr fi mtieis have been stationary The 
Wang elymsty penshid m 12J2 an imj oitant epocli in the ponin 
sula wlien Ni faijo oi Litm tin foundu of the pi esmt dynasty 
ascended tlu thiont aftu Ins ei untry hid f>u fluted siveiely from 
C enghjs and khublm khan lie tend*. ltd lus homage to the fn t 
Ming enrqeror of (Inna ueeived fum lum his mvistituio as 
sovucign anel uceopteel from him tlie Cliinoso ealmdar and chic n 
< 1 )gy pi itself a de laiation of fealty IIo riviud the name 
( h k linen < handed tin cajital fiom Song do to Seoul irgam/ed 
an adniiinstiativi syste m winch with some modifications continued 
till 18 >o and exists partially still earned out vigorous leforms 
disestablished Buddhism mado merit in C hint se liteiai) examina 
tions tht basis of ajfimtm lit to ofheo made Confucianism the 
state religion abolished human sacrifices and the bniymg of old 
men alive and mtioelucid that C ontu iau Rystcm of education 
o!it> and sociil e rein which has donnn ite 1 kor afoi live lentuins 
ithei this king or an immediate successor introduce el the present 
national costume the ditss worn by the C hint so before the Manchu 
conquest Hit tally hens ol this vigoious anel caj able monarch 
used their ] envoi like him foi tlie good of tin ]cqle but later 
d cay set m and Japanese huuameis iava n ul the coasts though 
for two untunes under ( Jnritse proteetion koiei was free from 
actual f i c lgn invasion in l r 92 occur! il the tpoeh making 
invasion f hi na hy a Japanese army ol 150 000 men by ordei if 
the great regent Hidey sin ( Inna tame to tlu us no with 

00 000 men and six y us if a n igantu and bl> dy wai f llowed 
in whuli Japan u ed Jiiiann lor tlu hrst time agxmst a foieign 
Joe Seoul and stvmil >f tlu oldest cities wen lantuiel and in 
some instincts distioyeel tin country was desolated an 1 th art 
t roasures and the artists vv Ream ItiJajau Ihe Ja])am e ti > ]S 
we re recalled in 1 ) )8 at Hide} sin s death The | oil and lislnng 
] rivileges of 1 usan it main dm Iiquifsc possession a lieavy tnlmte 
was exaetel ami until 1/90 tho kercan king ste oil in lnimihat 

nlitions towarels T t] an k ca nevei ntoveied from the 
i fleets of tins invasion winch bequeathed to all Koreans an intense 
lulled f tho Japanese win li li is iut eon gi ally modified in the 
tin it following centimes In 18(n 1 Se / and 1870 lunch ml 

Amuicui ] umtivt expeditions attiel d ]arts of Korea in wlnth 
blench liiissi mail s and American advontuieis Jiad been put to 
dcatli and inflict d mirth loss of life but letrred without securing 
any diploniatic suceesse and k rea e ntinuc 1 t> preserve her 
complete isolation Ihe hist indirect step tovvaids IrHakin^ it 
el wn had been t ik n in I860 when ussia obtain d from (Inin 
tho fission of the Usuii ]>rovince thus brm n m rt i buroj can powa 
d wn to the 1 nme n A large omigiation of famine stiiekcn hoi tans 
and ])orseeuted ( hnstians into Russian tuntoiy fcllowcd Ihe 
emigrants vvne very kindly re t iv e d and many of them became 
tlmity and ] rosp ious farmers In 18 6 Taj an with the consent 

01 (lima wnmg a treaty Ir m korea h> whuli 1 usan was fully 
o]entd to faj anese settlement and track and Won sail (( ensan) 
and Inehiun (Chemulpo) were opened to her in 1S80 In 1882 
Chinn promulgated hot Tialc and biontiei kegulations anel 
Amenta negotiated a eommereial treaty f< llowed bv ( eimany anel 
treat Butam in 1888 Italy anel Russia in 1884 ji nice in 1886 
and Austna in 189— A Trade Com ention was also concluded 
withRusia Seoul was opened in 1881 to foreign lesidenee an 1 
the pr vmets to foieign travel anil tlie tfh] lomatic a n ents of the 
ceutraeting Powers obtained a reeogm/ed status at the ea] ltal 
These treaties terminated the absolute ise 1 ition which koiea had 
efleetuully preserved During tlu negotiations although under 
( hinese suzerainty she was tieateel with as an inde]>eudent state 
Between 1897 and 1899 under diplomatic pressure Song chin on 
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the north east coast Ma san po near the mouth of the Nak ton*, 10 
miles west of Fusan oil the south coast and Kun san Mok po and 
Chin nam po on the west coast were opened to foreign trade and 
residence biom 1882 to 1894 the thief event m the nowly 
opened kingdom was a plot by the lai won kun the picscnt 
emperors father to sei^o on power which ltd to an attack on the 
Japanese I egation the membei s of which were compelled to tight 
thur way and that not bloodkssly to the sea Ja[an seemed 
ample compensation and the ( limese Resident aided by Glnne se 
troops deported the Tai won Kun to lientsin In 1884 at ari 
ofheul banquet the leaders of the progressive party assassinated 
six leading Korean statesmen and the intrigues m lvoita of the 
banished or escaped conspirators have created difficulties which have 
not yet subsided In suite of a constant struggle for ascendancy 
between the queen ana the returned Tai won Kun the in \t 
decade was one of quiet China always esteemed m Korea eon 
adulated her influence undei the new conditions th tough a powulul 
Resident prosperity advanced and certain reforms were projected 
by foreign advisors In May 1894 a more important uisuirtc 
tionary using than usual led the kin n to ask armed aid from Chin i 
She landed 2000 ti lops on 10th Tunc having i reviou 1) in accoid 
ancc with tieaty piovisions notified Japan oi lici mtcnti m Soon 
atter this Japan had 12 000 troops in koiei and occupied the 
capital and the tieaty poits liion lapin made time sensible 
I roposals lor Korean letorm to bo undcrtalcu jointly byhcisclt 
aiu&Ghma China leplitd that Kona must be lclt to lcfoim lie r 
self and that tin withdiawal of the Japanese Loops must precede 
liegotiations Jap in rejected this suggestion and on 2Jrd July 
attacked and occupied the royil palace Aftci some luitliu 
negotiations and tights by land and sea between Japan and China 
war was dtclaicd tormally by J ipan and Eoiea was for seme tunc 
the battle n iound of the f>< lli^e u nts Tin la] aneso # \ic tones 
itsultcd for Korea m the soli rnn n nunc lation of ( liincso suzciamty 
by the Korean lung the substitution of Japanese for Chinese 
influence the lntiocluction of many important ufoims under 
Japanosc advisus and rf clucks on tiio absolutism of the 
throve Even yt lung pic misod well The finances flemished under 
the capable confiol of Mi M I cavy ] kwd ( M ( Large and 
judicious lctrenchmcnts woi earned ut in mest of the Covcin 
ment depaitme nts A mcasuic of pidicial and prison icfonn was 
granted taxation w is placed on an c jual le 1 asi the pressui 
( i the Lade guilds was ulax d 1 ostal and educational systems 
wcic intioduced An approach t> a constitution was mack the 
distinction between patrn l m tnd pleltian ckmestio slavei} ind 
beating and slicing to death wcic abohshtci llu age toi mauiagc 
of both sexc s was laiscd ( him so literal y examinations c msec] tc b 
a passpoit to olhee Classes previously ck giadcd wcie ciifiamhiscel 
and the alliance between two esse ntially con upt y tnns 1 ^evern 
ment was sc vered bor about cu,htu n months all tli dej aitnu nts 
weie j ractieally undei Japanese control On 8th Octolu I89 r the 
Tu wen Kun with kon an timps aided by Tapantsc tiocjy uiuki 
the oi dels of \ iscount Millie the Japantst inimstci caj tuicd the 
palau assassinated the queen and made a pnsonci of the lug 
who however four m mths later esca] cd to the luissian Legation 
wheie he lemaincd till tlu sjnng of 1897 Taj anise influence 
waned The engagements ef the advisers were not rencwi 1 
A strong letro^iade movement set m Reforms wcic droj ped 
lheking with tlu duel s i»>on Ins absolutism reme vtd re veiled 
to the woist Laditnns of lus dy nasty an 1 the control and art ingc 
mciits of tinane w r mi psA by Russia Korea me a] able of stand 
mg alone now leans upon Russia or la] an according to the ] rcssurc 
applied at tht time At the close f 1897 the km^ assumed tlu 
title ot emperor uul ehanged tlu othcial designation ot the empm 
tc Dai Han ( ieat Han burly m 1902 the indopend ncr c t Kc ic i 
was guaranteed b) a elause in tlio tieaty of alliance sign d in that 
year between ( reat Lritnm ami Japan (See also China Iaian ) 

AuiffoRTTiFS — llu first Asiatic notice of horca is by Mini 
daelleb an Arib gej^injlur of th* 9th ccntmy a n hi his Bt / 
tflomlsand 1 root turn quoted by Baron Richth fen m his great 
woik on Chum p 575 Iheeatiust 1 iiioptan souuo ef mfoima 
tion is a narrative by II Hamel a Dutchman who was shi] wie eke d 
on the coa t of Quclpartand held in eajitivitvm Koua f< r tliiitctn 
years Tlu amount of papers on koica scattered thirugh Lnglish 
( fiman French and Russian magazines and tlu pioceedings of 
geogra] ill leal societies is very great and for the hist tlnee eeiitui its 
Japantst wnteis have contril uted largely to the sum jf guiei il 
knowledge of the peninsula The list winch follows includes some 
of the more recent woiks vrtnch lllustiate the lustoiy manners and 
customs and awakening ot Korea — British boreiyn Office 1 e-port s 
m K or can Trade A nmml be n s I ondon — Bdhotraphi A ramie 
3 vols Pans 1897 — Bishoi Mrs I L Korea and H r N tqh 
hours 2 vols London 1897 — Brandt M ()sta\iatische 

Fraqen I eipzig 1897 — Cavkndihh A E J and C oen d Adams 
H b Korea and the Sacred White Mountain 1 ondon 1894 — 
Culin Stewart Korean Games Philadelphia, 189o — ( ur/on 
Problems of the Far East London 1896 -Dallei l^istoirc dc 
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Uglise de Koree 2 vols Pans 1874 — Caif J S Korean 

Sketches Edinburgh 1898 Humus W E 1 he Hermit \ation 
3rd and rovised edition New \ orb 1889 —II vmh H Kilation 
du Kaufraqe dun l aisseau Halm hi i • U uiiut in Kltnnond 
par M Umutoh Ians 10/0 — IltiHMOio Okii Derbelduq 

der T ipinir qeq n Kon i un Jahr 1 G h inslat l /torn lapanese 

bq Irofessor von lji nui er 2 vuls \iernu 18/f — Jammu M 
Iakoue Scs icsiui ts sen aveim commeieuil 1 hon misle 
hian^msi Ians July 1881 — Loweii l mu ivai thoion 
Tlu Land of the Mor un / Calm Lc ndon 1 ost >n 18M — Miin 
L J Quaint Kona Haipcr Eew \ oil lM r — j \ciui mi 
Vie la Kot V Ituhpcndantt J uss ov Japonai < * 1 ari 1898 

— Ross J Kuea Its IDstwry Mann rs and ( ustoms Paisley 
1880 — Wilkinson A\ II lhe K ietn ( n eminent ( nntitu 
tional Changes m Kot ea dut mg th p n / «Htd Julq / S ty- 
30th Juni l^Jt Slum n hai 189# Dictionai its and vocal ulaues 
by Mr Meyers the bieiuli missionaries an l others w le super 
seded m ISIS by a lai^e and hmnucl volume by the Re v 1 S 
(ale a 1 1 csbyte nan missionary who devoted some yeais to the 
work (i L H ) 

Korets, a town of south went Lnssii goummuit of 
Volhyiua 7 J milts north west ot /hitomir It is tint of the 
oldest Russian towns bung nuntiened first in the innals 
in 1150 It was of ttn plundt rtd by tin J itlunnmns tlu 
I oles and the ( ossacks in the l r >tli lOtli uul 17tli 
centuries It has now woollen doth mills, distilleries and 
tanneries Population (1807) 0000 

Korneuburgf, tile thief town of a go\ eminent 
district m J ower Austin on tlu left 1 ink ot the Danube 
opposite, Klosternenbuig 8 milts north by wist of \ieima 
It is a ste.amslnp station ind in lmpoitint emporium of 
the silt ind corn trade Tilt industiy eomprises the 
mmulaeture of toaise ttxtiles pastoboaid eke Its chute i 
i i town dates fiom 1208 uul it wis i much lrcepiented 
mirkct m the pneeding eentuiy At the beginning of tlu 
15th century it was suiiouneled by walls ami m 1150 a 
lortrcss w is erected It w is fieejumtly mvohid m tlu 
contiiet Ik. tween the Hung ui in kin & Matthias (An nuns 
and tlieFyipeior 1 iteltritk 111 tnd dso dunng the Ilnrty 
At ns War Population (1800), 7271 (1000) 8208 

(Krm in 

KorOStysheV y i town of south west Kussn, 
^ovtinniuit of Km ft It Jits 13 miles t ist of /hitomii 
of wine li it has become i sunimi i resort on iteount of its 
pietiiies<|ue situation on the lctere\ ind e isy ace ess It 
lus iron miner il springs a seminary foi te icluis several 
wocjlkn c loth mills two pipe i mills sawmills tanneries 
distilleries ind grmite e]Uarnes Populition (1807), 
13,000 

KorSOr y a seipoit town of Denmirk county Soio on 
the lslinei of /ealmd 71 miles by i ul west south west e>f 
( e>pcnhu & cn on the e ist slioie of the ( it it Kelt The 
liu hour which is formcel by a biy of the Paltic has a 
elepth throughout of 20 feet It is the point of deputim 
tnd arm il of the sti un feny to Nybor^ on J umn lhe 
port w is cnlereel 1 »y 1080 vessels ot 295 21 3 tons and 
t leal tel by 108 3 of 297 199 tons in 1809 J h< elnef 
expoits were hsh ceit ils bieon, the elnef linpoit 
jietiolcum uul coal A muket town since the 1 Ith 
century Korseir has ruins of an old ioi titled e i tie on the 
south side of the ehinncl dating fiom the 11th uul I 7th 
centuries 1 opuhiLon (1880) o051 (1800) 10S5 

(1900) 0051 

Kosel, a town of Prussia province of Silesi i on tlie 
Oder 29 miles southeast of Oppeln by i ul It was a 
fortified town from the 13th eentui v until 1874 when 
the fortifications were rizetl md then site laid out us 
promenades Ihcrc is a lively liver traelt md m mu 
facture of sugar eheese and kathci the royal stud farm 
for the province is situated heic lopulation (188)), 
5461 (1900) 7085 
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Kosert, a village and sumiuci resort of Prussia, 
province of Saxony, 1 1 miles by rail south by west of Halle, 
on the Saale On the adjacent Hudelsburg the German 
students have erected monuments to then comrades who 
f< 11 in the h rant o G( rman w u of 1870 71 to Buwnrck 
(1896) ami to tin Jhmpuoi Willi uu 1 Hert is also a 
flalim miner il spring used 1 >r bulling Koscn is tumous 
as the centre! meeting jlut of the Gt i man students 
corps which holds m mn uil congress every Whitsuntide 
Population (1900) 2901 

Koslln, a town of 1 russia, province of Pomerania 
109 milts by nil north east of Stettin There arc a 
cadet academy and a deaf and dumb asylum Population 
(1889) 17,277 (1899) 18,919 (1900) 20,418 

Kossuth, LajOS [I ouis] (1802-1894) Hungarian 
patriot was boin at Monok a small town in the county 
of /cmplin His father who was dc see ruled from an old 
untitled noble family ind possessed a small estate was by 
profession an advocite I ouis who was the i Most of four 
children received from his mother a strict religious tiain 
ing His education was completed at the Galvirnst college 
of Seharashottak and at the University of Budapest At 
the age of nineteen he returned home and be n an piactiee 
with his fathu His talents and amiability soon won 
linn great popularity e spm illy arnemg the peasants lie 
was also appointed st< warel to the Countess S/apary, a 
widow with large estites and as her representative had 
a scat m the County Assembly This position he lost 
owing to a quan< 1 with his patroness and he was accuse el 
of appro] mating money to pay a 0 amblmg debt His 
fault cannot have been very serious for he was shortly 
afterwards (lie had in the meantime settled in Pesth) 
appointed by ( ount Hunyady to he Ins deputy it the 
National Diet in 1 ressburg At the age of twenty he 
thereforo was introduced to politic il life It was a time 
when, under iblc leaders a great nitional party w is 
beginning the struggle for reform against the stagrnnt 
Austrian ( ovornmuit As deputy he had no vote and 
lie niturally took little share in the debates but it was 
part of his duty to send wiitten reports of the proceedings 
to Ins patron sum the Government with a well rt iouiiel(d 
iear of all that might stu popular feeling refused to allow 
any published repoits Kossuth s letters were so excel 
lent that they were < ireulateel in MS among the liberal 
magnates and soon developed into an oigam/cd pallia 
limitary Gazette (Ots i p/uh t fi«lovf(i'<o/) of which he 
was editor At omp Ins name and influent e spre id In 
oielei to ineiease the emulation he ventured cm litlio 
graphing the letter Jins brought them umlci the ollmal 
eensuie and was fnibuhh n He eontinueel the [wiper m 
MS, anti when the ( ov eminent retuscei to allow it to be 
circulated through the post sent it out by hand In 
18 JO the Diet w is dissolved Kossuth continued the 
agitation by reporting in letter form the debates of the 
eounty assemblies to which he theicby give a politic il 
importance which tlu> hid not had when each w is 
ignorant of the pioeccdmgs of the others I he faet that 
he embellished with lus own ^icat literary ibiht\ the 
speeches of the I lbunls and lUlormcis <ml\ idded to the 
influence of lus news letters Die ( overnment m vain 
attempted to suppress the littcis and other means having 
failed, he was in 1M7 with Weszelcnyi and sever il 
others arrested on a clni^c of high treesou Aftei spend 
mg a yc ir in prison at Ofcn he was tried and condemned 
to fom more years lmpiisonment His confinement w is 
strict ami m )iuod Ins health but he was allowed the use 
of books lie greatly mcieascd Ins political information 
and also aet]uired from the study of the Bible and bhal e 
speare, a wonderful knowledge of Fnghsli His arrest 


had caused great indignation Ike Diet which met in 
1839 supported the agitation for the release of the 
prisoners and refused to pass any Government measures 
Mettermch long remained obdurate but the danger of 
war in 1840 obliged him to give way Immcdntely after 
his release Kossuth married a lady who during lus prison 
days had shown great mtei est in him Henceforward she 
strongly urged him on m his political earner He had 
now become a popular leader As soon as his health was 
restored he was appointed edrtoi ol the Pexti Hu lap , 
tin newly founded organ of the party Strangely enough, 
the ( overnment did not refuse its consent The success 
of the paper was unprecedented The circulation soon 
reached what was then the immense figme of 7000 Ihe 
attempts of the Government to counteract Ins influence 
by founding a livai paper the I day, only increised Ins 
importance and added to the politic il ixntemcut The 
warning of the great lefotmer Szcchenyi tint by his 
appeal to the passions of the people lie w is leading the 
nation to revolution was neglected Kossuth indeed 
wis not content with idvocatmg those reforms the 
abolition of entail tlu abolition of feudal burdens taxation 
of the nobles which were demanded by all the J iberals 
By insisting on the supcrionty of the Magyars to the 
Slivomc inhabitants of Hungary by Ins violent attacks on 
Austrn (he already discussed the possibility of a breach 
with Austria) he raised the national pride to a dangerous 
pitch At last in 1841 the Government succeeded m 
breaking his connexion with the paper Ihe piopnetor 
m obedience to oreleis from Vn nun (this seems the most 
probable account) took advantage of a dispute altout 
salary to dismiss him He then applied lor permission to 
stait a paper of lus own In a pcisonal interview Mcttei 
inch oflond to tike bun into the Government seivice 
The offer was refused and for three years lie was without 
a itgulir position IL continued the agitation with the 
objeet of attaining both tin political and communal 
independence of Hungary lit adopted the economic 
principles of 1 ist and founded a society the Vcdegylet 
tin membus of which wne to consume none but home 
! pioduce He advocite d the creation of a Him^amu pent 
I at 1 iumc With the autumn of 1847 t lie grt it oppm 
tumty of Ins life came Supported by the influence of 
1 ouis Bdtthyany aitu a keenly fought stiu^h hi was 
eluted me mix i lor Budapest m tht new Diet Now 
tint I am a deputy 1 will cease to be in u^ititoi he 
sud He at once In came chief leach t of the i ilx r ils 

Deak w is absent Bit thy my, S/u he ny i S/e mere I otvos 
Ins avals siw liow h s intense [ t r until imhition and 
egoism ltd linn alw tys to assume the chief pi n e nnd to 
use Ins paili imentn J petition to establish himself as 
leader of tlu nation but bt foie Ins elotjuc net and tnei^y 
all ipptthe nsions were useless Ills eloquence was of that 
nature m its imp issioncd appeaKto the stiongest emotions 
tint it iccpuicd foi its full efft ct tiie highest therms and 
tin most dr unatic situ \tiorgs In x time of rest though 
lu coulel nevei have been obscure he would never have 
ittuneel the highest power It was theiefoie a necessity 
ot his nature pc ill ips unconscious! \ always to drive things 
to x ci isis The uisis e line inel lie used it to the full 
On Jrd March 184S as soon as the news of the 1 evolu 
turn m Piris Ind irrivui in a spec eh of surpassing power 
he dennnded parliamentary gov c liiment loi Hungary and 
constitutional government for the, lest of Austria He 
at onct becamt the leader of the 1 uiopean revolution 
his speech was re id aloud in the streets of Vienna to the 
mob bv which Mettermch was overthrown and when a 
deputation fioftf the Diet visited \ lenna to receive the 
assent of the Fmperor to thur petition, it was Kossuth 
who received the chief ovation Batthyiny who formed 
• 
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the first responsible ministry, could not refuse to admit 
Kossuth, but he gave him the ministry of finance, probably 
because that seemed to open to him fewest prospects of 
engrossing popularity If that was the object it was in 
vain With wonderful energy he begin developing the m 
ternal resources of the country he established a sepaiato 
Hungarian coinage — as always, using every means to 
increaso the national self consciousness , and it was char 
acteristic that on the new Hungarian notes which he 
issued his own name was tho most prominent inscription 
hence the name of Aosmth noti s which was long eele 
brated A new paper was started, to which was rt iven the 
name of Kossuth Jhi lapia so that from the lust it was 
Kossuth rather than the I alatine oi the president of the 
ministry whose name wis m the minds of the people 
associated with the now Government Much more was 
this the case when in the suininc r the dangers from the 
C roats, Serbs, and the reaction at Vienna increased In 
a great speech of 11th July he asktd that the nation 
should arm in self defence, ind demand* cl 200 000 men 
lined a scene of wild enthusiasm this wis granted by 
acclamation When Jtlliclnch was marchin tt on Pestli 
He went from town to town lousing the people to the 
defence of tin countiy and the popular forte of the 
Ifonved was his creation When BatthyJny resigned he | 
was appointed with bzemcrc to cairy on the Government 
provisionally and at the < mi of Scptc inber he was made 
President of tho ( ommittee of National Defence Eiom 
this time ho wis in lac t if not m name the dietatoi 
With marvellous energy lie kept in his own hinds the 
direction of the whole Government Not a soldier him 
st If he had to tontrol aid dirtet the movements of 
armies can we be surpiisotl if he filled, or if he w is un 
able to keep control over the genual s or to establish that 
military eo operation so essential to suet ess ( Especially 
it wis Gorgei (r/ i ) whose great abilities he was the first 
to recognize, who ltfiiscd obi dunce, the two nun wuc 
m truth the very opposite to one another the one all 
ftelmg enthusi ism sensibility the other cold, stoical 
reel less of life I wire Kossuth deposed him fiom the 
command, twice lit had to rt store him It would have 
been well if Kossuth hitWiacl something moie of ( or^cis 
tabulated ruthhssness loi as his Ixen tiuly said the 
re volution iiy power he had seized could only be held by 
l evolutionary means but he was by nituie softhearted 
anti always muiiful though often audacious he licked 
decision m dialing with Rich It has been said that he 
showed i want ol person il courtge tins is not improb 
able , tho txetss of fetlmg which nude him so gnat an 
orator could hardly be combined \Titli the coolness m 
dinger rocjuinil of a solcliei but no one wis aide as lie 
could, to infust courage into others Dunng all the 
ttrrible winter which followed his energy inti spmt never 
filled him It was he*wTio ovucame the reluctance of 
the army to march to the relief ot Vienna after the 
defeat of Schwechat at which lie was pit sent he suit bun 
to cany on the wii m Tiansylvama At the end of the 
year, when the Austrians wert approaching 1 esth he asked 
tor the mediation of Mr Stiles the imeritan envoy 
Wmtlisihgiatz however, refust d all tenus and the Diet 
and Government fled to Dtbrccs/in Kossuth taking 
with him the icgalia of St Stephen the saend lalladium 
ol the Hungarian nitioij Immtdntely after the acees 
sion of the Emperor J rancis Joseph ill the t oneessions of 
March had been icvoYul and Kossuth with his colleagues 
outlawed In \prd, when the Hungarians had won many 
successes, after sountiing the irmy he l^ticd the eele 
brated declaration of Hungarian independence in which 
he declared that the house of Hipsbuig Lorrunc per 
jured in the sight of God and man, had forfeited the 
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Hungarian throne ’ It was a step ehai acteristic of his 
lo\e for extreme and diamatic action but it added to 
the dissensions between him and tliosi who wished only 
for autonomy under the old dynast\, and Ins inclines did 
not scruple to accuse lnm of aiming at the emwn lumself 
1 or the tunc the futuit foim of governnunt w is hit un 
decided but Kossuth was appointed responsible Tom nun 
Tin hopts of ultimate suceess wue fiustiated by the 
intervention of Kussn all apj>eals to the \\t tun 
1 owers were vain, and on lltli August Kossuth abdu iteel 
m favour of Coign on the ^round tint m the 1 ist ix 
trumty the general alone could i\e the nition How 
Gor e ti used his mthoiity t< > sui render is well known 
the capitulation was indeed inevitable, but a git iter min 
than Kossuth would not liave avoided the last duty of 
conducting the negotiations so as to get tin bt st terms 
With the capitulation of \ilhgos Kossuth s eucei was 
at an end A solitary fugitive lie e tossed the Tuikish 
frontier He was hospit ibly received by tht luikish 
authorities, who, supported by (be it Bntain refused, 
notwithst Hiding tht tlmats of tht allied emperois to 
surrender him and the other fugitives to the merciless 
vengeance of the Austrnns In Januaiy* 1849 he wis 
removed from Widdin, win re hi hid been 1 ept in honour 
ibh confinement, to Mmmla mil thence to Katalua in 
Vsia Minor Here he was joined by his cliilclien who 
hid been confined at 1 lessbui^ , lus wife (i pine hid 
been set on her head) hid joined him tailiu having 
estajad m disguise In Scptcmbu 1^5] he wis libciatul 
laud embailtd on an Ainu u m man ol war He fust 
landed at Marseilles wluu he rictivtil an enthusiastic 
welcome fiom the ptojh but the jama president it fused 
to allow him to uoss I ranee On 2 iril October lie landed 
it South impton and spent tint i vvteks m England where 
he was tht object ot t xtr louiin uy euthusnsm ct|iuilhd 
only by that with which Oaribilth w is leeuved tin yens 
later Addresses were pie suited to him it South impton 
Birmingham, and othei towns lit w is otheially entertained 
1 y the I ord Mayor ot I ondon at each plate he pleaded 
ihe cause of Ins unhippy country Speaking m English, 
he displayed an eloquence and command of tin language 
staicely ixtclltd by the grcati st ontois in their own 
tongue and if we ic collect that he had ntvtr btfore been 
outside the Austnan 1 mpire, thtst speeehts must be 
recognized as bein^ among the most marvellous pioducts 
of human guuus The agitation liatl no innnetli lie effect, 
hut tht indignation which he amused against Lussian 
jjolicy had much to do with the sttong anti ltussian 
lcelin^ whieli matle tho C nineati wai possible 

E mm 1 nglantl lu we ut to the Umtt d States of Ament i 
theic Jus ltcoptioii was tqiiilly enthusnistie it less digm 
heel in element of chailitamsm appcired m his words 
and acts which soon destroyed lus leal influent c Other 
Hungvnan exiles protested agunst the claim he aj>}>eued 
to make that he was the ont national hero of the llcvolu 
turn Count C isnmr Batthvany attic ltd him m ffu 
lime and Szunue who hid bun piime minister under 
him, published i bittu criticism of his uts md chaiacttr 
accusing him of an o^inie cow ireliee, and duplicity He 
soon it turned to I liglind, w hue lie lived m tlost con 
nexiem vvitli Mi/zini by whom with some misgiving he 
was persuaded to join the Bevolutionaiy Committee 
Quarrels of a land only too common imong exiles fol 
lowed, the Hungarians weie esjiuiall} offended by Ins 
(him still to be called Governor He watched with 
I anxiety every opportunity of ome mere fleeing lus 
country from Austin An attempt to oi 0 itnze a Hun 
ganan legion during the Crimean wu was stopped, but 
in 1859 he entered into n gotiations with Napoleon, 
left England for Italy, and began the organization of a 
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Hungarian legion, which was to make a descent on the 
coast of Dalmatia lhc Peace of Villafranca made 
this impossible Jrom tint time he resided m Italy he 
refused to follow the other liungiriau patriots, who, under 
the lead of Deak, accepted the compromise of 1806, for 
lum there could be no reconciliation with the house of 
Ilapsburg, nor would he accept less than full independ 
ence and a republic He would not avail hirnsc If of the 
amnesty, and though elected to the Diet of 1867 never 
took his seat He never lost the affections of his country 
men, but ho refrained from an attempt to give practnal 
effe< t to his opinions nor did he allow Ins name to bec ome 
a m w < ause of dissension A law of J 879, which deprive d 
of citizenship all Hungarians who hid voluntarily been 
absent ten years was a bittei blow to him 

He died in I unn on 23rd Maicli 1864, at the age of 
ninety two , his body was tikm to lesth where Ik was 
buried amid the mourning oi the whole nation 

Thorp is no full biography of Kossuth and many points in Ins 
career and e haraettr will ] i< bibly always remain the subject of 
controversy Tim fullest aet >unt of the Re volution is given in 
Hkihkuj Qes Indite U st rm hs J cip/ig 186U &i representing 
the? Austrian vh w 

Soo also I/unqnrif mil if* J eiolutions v ith a Memoir of Jams 
Konsufh lJy I O S 11 hn 18»>4 — HoiiVAJll 8 hihre aus 
cfer (lesdnchU if n farm /V i Ltip/ig 1867 — Maukitf 
Kcvolutum* of 1 S //8 41 -Siiifs Austria m J848-^f New 
\orkl852 S/fmi 111 J ohtisdic Charakterski zen 111 Kossuth 
Hamburg 18 if — I < ins Kossuth Memoirs of my Kxile — 
luis/KY Menu Ait mein I eben 1880 (j w He) 

Kostroma, it government of middle Russia Area 
32 702 He j u 11 c milts Nearly three quarters oi the surlaec 
is (ovuul with woods lopuDtion (1807) 1 129,228 
thoioughly 1 usstin with 1 small aelmixtuic oi other 
aborigine Agricultuu 10 m uns le lative ly poor Out of 
20,001 000 uns 7,861,600 acus belong to private 
ownus 6 179 600 to the peasant communities 3 G60 800 
to tin eiown ind 1,24 3 000 to the miptiial family Only 
2 100 000 acre aie under giain ciops the avenge crop 
being about 1 100,000 quuitcrs Jli\ ciops are on the 
nuicuse also hops Then wt ie in 1897 268 207 hoise s 
416 000 cittle md 419,000 sheoj» Domestic industries 
tun wide ly spreuid 1 ie tones aic giowm B — elm fly cotton 
fliv and limn mills chemical woiks tanneiies papt r 
mills Ve —and show an aggregate} yearly re turn of about 
L 5 000 000 1 he u is oul> one school lor 1296 inhabitants 

It is elivnh d into twe Ivt distrie ts, the chief towns of which 
aie kestioma (11 268) Hui (2626) Ohul hloma (2200) 
Galich ((>182) Kineshma (7564) Kolo^nv (2666), Makane v 
6068) Neiel hta (1000) Soligibeh (1420) Varnavin 
1140) Vctlugi (6200) and \unevits (4778) 

Kotah, 1 native state of India 111 the ha) put 1111 
Agonc} with in uta of 580 5 square miles ihepopula 
tion 111 1881 wis 117 276 m 1891, 626 267 showing an 
appatont liu nasi of 26 pel cent avciage density, 138 
persons pel squire mile In 1901 on an enlarged ana 
of about 6700 sepiaie miles the population was 544 319 
showing an avua^e deiisit} of only 96 persons per square 
mile 1 he gross avenue m 1896 97 was Us 27,81 072 
tnbuto Us 3 81720 evpeiidituio on publie worl s 
Us 3 11 390 on aimv Us 1 20 000 number of schools 
26 attended by 1 190 pupils of whom 85 wert gals In 
1897 a consideiable poition of the aie a adde <1 to Jhalaw u 
m 18 58 w is restored to hot ih Hie present Mihaiao, 
Unnd Singh wa boin in 187 5 and sueeoeded in 1889 
He was educated at the Mvyo (olh n c Ajmcie Aeon 
tinuation of the branch line ot the indnn Midland Rail w a} 
fiom Ooona to Bara passes through Kotah for 29 miles It 
w is opened m 1899 at a cost to the stite of Us 19 00 000 
It was pioposed to eonstiuet a h ft ht lailway fioui Bua to 
hotali town The state sufttitd hum drought in 1896-97, 


and again more severely m 1899-1900 In 1896-97 the 
coinage at the mint was Ks 24,130, the rupee being of 
the same weight and fineness as the British rupee The 
inscription on the reverse in Persian characters, was 
“Her Majesty of England the victorious monarch” The 
town of Kotah is on the right bank of the Chambal 
} opulation (1881), 40,270, (1891) 38,793, (1901) 
33,679 showing a continuous decrease A handsome new 
palace lias been constructed and a water supply for the 
town and suburbs is under consideration by the. municipal 
committee The high school had 178 pupils 111 1897-98 
of whom 158 were learning Knglish The school for the 
Hons of nobles had 66 pupils, in addition to 9 boys at the 
Miyo College educated at the expense of the state There 
are also two girlB schools, for Hindu and Maliommedan 
girls The Victoria Hospital is under a native Christian 
lady The public library called the Crosthwaite Institute 
was founded m 1899 

Kotelna, a town of Russia, government of Kharkov , 
district Akhtjrka, em the frontior of loltava It has a 
variety of domestic tiades forges, and oil works Pojmla 
tion 1 5 960 

Kothen, or G6then a town of Germany duchy 
of Anhalt, 22 miles by rail north of Halle It has a 
technical institute, a school of gardening and a school of 
forestry A new town hall was finished m 1899 Among 
otheis there is a monument to I S Bach who was music 
director here from 1717 to 1723 Population (1885) 
17 473, (1900) 22 092 

Kotka, a seaport of Russia, J inland government of 
Viborg 36 miles by rail fiom Kuivola junction of the 
lhlsmgfois Railway, on an island of same name it the 
mouth of the Kymmcne mei limber is ship) >cd down 
this river fiom all the Jakts of the 1 ijaiie basm to the 
s iwmills of Kotka employing 1 100 worl e rs Over 200,000 
culm metres of timber are exported It is also the chief 
port foi exports fiom and imports to hast 1 inland It 
is the military statiem e>t the Russian navy and has three 
g>mnasia and technical schools Population (1897), 4801 

Kovalevsky^ Sophie (1850-1891) Russian 
mathematician daughter e>l Gcncial Corvin Krukovsk} 
was born at Moseovv 16th Jammy I860 1 rom hu 

euliest childhood she showed a remarkable love of stud} 
and the keenest mteiest m mathematical forms even 
be tort she had any e one option, of then nn amn. As a 
young girl she was fn< d by the aspiration after mtcllee tual 
liberty that animated so man} voting Russian women at 
that period and drove them to study at foitign uni 
versities since their own weie closed to them ihis ltel 
hei m 1 868, to e ontrae t one of those eonv entmual main iges 
in vogue at the time with a young student \\ aide mar 
Kovalev si } anel the two went t a^tlici to Ceimany to con 
tinuo then studies She first went to Heidelber^ where 
she studied under Helmholtz Ivuehhofl Konigsbcrgtr 
and du Rois Reymond and from 1871-74 read )>m atoly 
with Meieistrass at Berlin as the public lectures were 
not then open to women In 1874 the University of 
Gottingen n run ted her a degree m nhsiutm excusing her 
fiom the oial examination on ae count of tlie remarkable 
cxctlhnec of the three dissertations sent in erne of which 
on the tin oi} of partial diffuential equations, is one of 
hex meist remarkable woiks An ithcr was an elucidation 
of J ttplace s mathematical theorv o f the form of Saturn s 
nn n Soon after this she ictuined to Russia with her 
husband who was appointed piofessor of paleontology at 
Moscow where he died m 188 5 At this time Madame 
Kovalevsky was at Stockholm where Mittag Leffier, also a 
pupil of A\ eierstrass, who had been recently appointed to 
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the chair of mathematics at the newly founded university 
had procured for her a post as lecturer She discharged 
her duties so successfully that m 1884 she was appointed 
full protessor Ihis post she held till her death on 10th 
February 1891 In 1888 she achieved the greatest of 
her successes, gaming the Prix Bordin offered by the Paris 
Academy The problem set was ‘to perfect m one un 
portant point the theory of the movement of a solid body 
round an immovable point and her solution added a 
result of the highest interest to those transmitted to us by 
Euler and Lagrange So remarkable was this work that 
the value of the prize was doubled as a recognition of un 
usual merit Unfortunately Madame Kovalevsky did not 
live to reap the full reward of her labours, for she died 
just as she had attained the height of her fame and had 
won recognition even m her own country by election to 
membership of the St Petersburg Academy of Science 

Kovel, a district town of Russia government of 
Volhynia, 117 miles by lail south-east of Brest Iitovsk 
on the marshy banks of the lunya Population (1897) 
17,300, more than one third of whom are Jews 

KOVfiO, a T itlnuman government of north west 
itussia It touches the Baltic Sea by a narrow strip at 
Memel Population (1857), 969,369 (1897) 1,549,444, 
of whom 788, 102 an women and 147 878 live in towns 
Average bnths 54,000, deaths 16 000 avei ige fhcrcasc 
about 1 per tent The ethnographical composition of the 
population wis estimated by Bit tick as /hniudts, 40 pel 
cent chiefly m tht west Lithuanians JO pa eent chiefly 
m tht east Tows 18 pti e< ill f tmnns ibout 16 000 
liussi ms only 5280 and Poles only 3130 families These 
figures lemain approximately eoncct only lews (31 3 417 
m 1892) hiving giown to be more thin 25 per cent ot the 
population Agneultuie is m i good condition but the 
peasants allotments ue smell, and a eon side l able numbei 
of the peasants aie igiieultui il labourers The avenge 
acreage undei ciops is 5 369 4 00 undei various grains and 
202 500 under potatoes so tint m m avenge ye ir the 
province has an avail ible surplus of 2 200,000 Cjuarteis 
of gram and about 840 000 quote is of potatoes Nearly 
285 000 ewts of flex ue obt lined everyyeai Denying 
is m a good condition nftl home anti cittle breeding aie 
ittraetmg attention lashing too, is important md the 
ntvigatioii on the rivers is brisk A voiety ot small and 
domestic mdustne s is earned on in the towns by the Fe wish 
population (2 3 769 irtisans m 1893) but emly to a slight 
extent m the vill ige s As many is from 18 000 to 24 000 
men art compelled every year to nngnte m search ofwoik 
f lhe yearly returns of the factories (1360) attain about 
£050,000 (distilleries tobiceo sterna flour mills hardware) 
bchools ire insufficient (only 1 3 827 pupils in the element 
ary schools), but well organized All nil ige schools hive 
small libiaries and land (^ to 3 aeies) for model school 
girelen^ The chief towrTs of the se ve n districts into which 
the government is divided are # Kovno Novoalexandrovsk 
(6 370), 1 ovenyezh (11044) Rossicny (7155), bhavli 
(15,914) Telshi (6215), end Vilkonur (13,509) 

KOVVIO (Polish howno Russnn A ovna Lithuanian 
AaunP), cvpital of the above government at the conlluenee 
of the Niemtn with the Viliya, 503 miles south west ot 
St Petersbuig by rail and 54 miles from Wierzbotowo 
(Prussian frontier) It is a first class fortress It is an 
important entrepot for goods passing from and to Prussia 
but the yearly returiyf of sea borne n oods brought by rail 
only attain 75,000 tons Population (186 3), 23 937 
(1897), 73,543 

KOVrofF, a district town of Russn, government and 
40 miles by rail north east of Vladimir, on the lme to 
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Nijm Novgorod It has laige railway carnage woiks 
cotton mills (1700 wotkers), steam flour mills, tallow 
houses, Ac and quarries of lime stone 1 emulation (1890) 
6600 , (1897), 14,570 

Kozlov, a distnet town of Russia government and 
45 miles west of lambov, on the T yesnoi Voronezh uvei 
amidst a fertile agricultural legion It is a railway juuc 
tion and conseepiently its importance for the e \port of 
cattle (65,000 head), grain meat c ggs (22,000 000) tillow 
hides <lc is steadily growing as also are its faetoni s floui 
mills tallow houses, distilleries tanneries, glue works <fcc 
Population (1897), 40 317 

Kragero, a town of Norway, Bratsberg eounty on 
the south coast, 67 miles north t ast of Chrrstr in sand The 
total trade is valued at about £127 000 a year lhc chief 
exports are? timber lee woo l pulp ind apatite and fe lspar 
C e>al is the pnncip il import Tlie town posse sse s i morcan 
tile fleet of some 46 000 tons burden lopulation (1875) 
4669, (1900) 5223 

Krafuyevatz, the pnneipal town of central 
Seivia (so called “ Thoomadrya, the forest lind) 59 miles 
south south e ist of Be lgrade It is situiteel on the smill 
river Lepemtza in a veiy fertile country In the fust years 
of Scrvias autonomy under I mice Milosh it w is the 
residence of the pnnee and the seat ol goveinnn nt 
(1818-39) Even later between 1868 md 1880 the 
Nation il Assembly (k<t)o<hia S/ upshtma) usually mot 
theie In 1857 the first cannon found ty in Servia was 
established there anel since th it time it lias developed into 
the principal arsenal and military stole of the* eountiv It 
is the seat of the distnet prefecture of a tribunil md of a 
1 irgo garnson It boasts the finest collect buildm n and 
the finest cathcdi il (in Byzantine style) m Neivin In 18^5 
it was connected by a branch line (I\ra r uycvat/-I ipovo) 
with the principal r illway (Belgi ide-Nish) and sinee then 
the piospeutyof the town his steadily increased Popuh 
tion 14 160 

Krakatoa. bee ( ioio< \ (III ) 

Kraszewski, Joseph Ignatius (18 12 

1887) 1 olish novelist md nnsccllane ous write 1 was born 
it Waisiw 27th July 1812, of an aristocratic fmiily 
He showed a precocious talent foi authorship begin 
mug his literary career with 1 volume of sketches horn 
society as e uly as 1829 and for more thin half a 
century scarecly ovu intei rnrttin^ his liter ny production 
except during a period of imprisonment upon \ chugo 
of complicity m the msui nction of 1831 lie narrow ly 
eseiped being sent to bibem but, rescued by the inter 
cession ot powerful friends he settle el upon Ins landed pio 
perty ne 11 Diodno and devote el hiiuscll to litaituie with 
such industry that a mere selection fiom Ins fiction alone 
published it Iimbag fiom 1871 to 1875, occupies 102 
volumes lie w is thus the most eoiispn nous htcraiy figure 
of his day in Poland His extreme fertility w is su^ts 
five of haste and c irolcssncss, but he dtelaied tint flu 
conti lvmce of his plot gave him three times as much 
trouble as tbe composition of his novel Aput fiom 
his gifts as 1 story teller he did not posse ss e\tn 
01 dinary mental powers, the “profound thoughts 
culled from his writings by his idinmng biogiaphcr 
Bohdanowiez aie for the most part nine tmisins His 
copious invention is nevertheless combined with leal 
truth to mtuie especially evi need in the be mtiful little 
story of Jennola the Potta (1857) fiom which George 
Hiot appeus to have derived the nle 1 of S da* Marnci, 
though she can only have known it at second hind 
Compared with the exquisite art of S das Mamer , 
Termola appears rude and unskillul but it is not on 
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thm account the less touching m its fidelity to the ten 
direst elements of human nature Krasztwaki’s literary 
activity falls into two well marked epochs the earlier 
when residing upon his estate, lit produced romances 
like /mWa, Ulana y hordetk /, (h void of my special 
tendency and thit iftcr 1803 when the suspicions of 
the ItuHHian Governnu nt compelled him to settle in 
Dresden lo this period belong stvtral political novels 
publish < d under the name of Jhhdawita , historieal 
fictions such is ( otnittw ( ostl md the culture 
romances 1 f unfit ri and ltimrrectioi i t by which he is 
perhaps best known out of his own country In 1884 he 
Was attusul of plotting igunst the German Goveinment, 
md suite me d to sivm years lmprihommnt in a fortress, 
but win release l m 1886, ind withdrew to Geneva where 
hi died on 1 9th Match 1887 His remuns wue brought 
to Pol md and mt* rred at Cracow krasze wski was also a 
poet md di unatist his most cclebi ited poem is his epic 
Anahehs (1840-4 3) He w is i ride fatigahlc as liter iry 
< ntic, editoi, and translate!, wrote several historical works, 
and waH ( onspicuous is a restore r of the study of national 
uelnology m 1 olind (it < ) 

K re me nets (l olish A rememcc) a distne t town of 
south west Russia government of Yolhyma 128 miles 
west of /hitomir, and 2 r ) miles east of Brody rulwiy 
station in Austrnn Galiu i It is situated in a gor^e of 
th< kicuuncts Hills win lean old 1 olish fortress now m 
rums wis erected It his trick m tobacco and grain for 
ixpoit lopulation (1807), 17,018 

Kremenskaya, a growing Cossack villigt of 
south e ist Russia, piovinco of Don Cossucl s 70 miles 
not th we st of Tsaritzyn Population ( 1 892), 9900 ( 1 895) 
15,727 

Krementchug, a district town of south west 
Russu government and 7 r ) miles by rul southwest of 
Poltiva on the left bank of the Dnieper It is an 
impoitint cnlupeM fm eoinmiiu, chiefly in grim and 
timber, and is also i consideiable nvei port and a gtowin^ 
industrial centre (steam flour mills steam sawmills, lor n < , 
t< bate o f ic tone s tie ) Population (1887), 31,000, (1897), 
with Ivryukov subuib, on the opposite side of the Dmcpei 
)S(>48 

KremSi or Ivkkms an imt I)0NAU, chief town of a 
distne t in I ower Austna it the confluence of the Kitms 
with the Danube Ihc mmufwturcs comprise steel goods 
mustard and vincgir and a special kind of white leul 
(htiinw* II f ms) is pupiitd fiom ele posits m the nei^h 
boui hood 1 In ti ult is manly in these products and m 
wme and with on Die Danube liaibour of Rums is at 
the adjoining town of Sttm (1299) Populition with 
su hui bs (1890) 10,584, (1900) 12,657 including a 

garrison of 1755 

Kremsier (O/toh Aiomefi ) a town in Morivia 
\ustua with a special cliutei 57 miles e ist by north 
of Brunn Its mdustius melude the manufacture ot 
machinery and iron founding brewing md corn milling 
and the le is a consideiable tiade in coin, e ittle fiuit and 
linnul icturcs Population (1890) 12 ISO (1900), 

13 991, me hiding a gaiuson of 1065 

Kreuzburgr, a town of Prussia province of Silesia, 
24 miles north north east of Oppiln It w is the Im th 
place of Gustav Ireytag (1810 1895) Here are than 
mills distilleries, iron works, breweries ic , also a 
provincial lunatic asylum and a teachers seminar) 
Population (1885), 6578 , (1900), 10 2 50 

Kreuznach, a town and watcrnre plait of 
Prussia, m the Rhine province on the river Nihc and 
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9 miles by rail south of Bingen In the school of the old 
town is preserved a collection of Homan and mediaeval 
antiquities Here was discovered m 1893 a finely 
preserved Roman mosaic A statue of Bismarck (1897) 
adoins the old town Its saline waters attract some 6000 
persons annually Population (1885), 16 414, (1900) 
21,334 

Krfegzpiel, or the ‘War Gamf * is of German 
origin as its name indicates Ihe positions of troops 
are m irked on maps, movements ire made under regula 
tions, and the whole or portions of past campaigns can be 
reproduced m outline of fair accuracy, or hypothetical 
in m oeuvres may be formulated tor study and instruction 
The materials required are at least three copies of the 
same map, drawn to such scile is may be suitable to the 
m ig mt ude of the opt rations to be represented If the 
scheme is one for small numbers ol troops, maps of large 
sc ile are essential is small features of the ground largely 
influence the at turn of small bodies and it is only on large 
st tie mips tbit the real mflutnee of small features cm 
re iilil) be appreciated ( onveisely with laige bodies 
maps on a diminished scale art convenient A great 
amount of detail is neces ary m all maps dniwn for unlit ir> 
pui posts , heights as represented by contours, roads build 
ings w iter courses fentts and the nature of the ground 
all enter into the question of the feisibihty or the rovcisc 
of military operations, and where the map is the actual 
held of m moeuvrt the leiturt s ol the n itural held must be 
adequitely supplied Blocks, cut oi moulded to scale 
repit si nt the different units of the combatants and co ours 
gcnciilly red and blue distinguish fntnd fiomfoe Some 
pairs of dividers ancl a ftw measure s of the same scale as 
the maps employed complete the mateual outfit Printed 
regulations for the conduct of kneg spiel are of small value 
and although lilies have been dialltd at various times and 
m many languages they have generally been allowed to 
lapst piactice having piovtd that the decision of atom 
ptttnt umpire is of more vtlut as to the soundness or 
unsoundness of a military m inceuvri , than i code of 
rt gulatiuns which inevitably 1 ick elasticity 

J lie usual touise of procedure varies but little in tin diflerent 
count] les in which th s)stun has been employed lhe central 
map Htitomd iiom the view ot the combatants is uRtd b) the 
umpire who plaits ju it the foicts ol both sides ccpies aio on 
cither hand hi land screens or in aliening rooms and on them 
luprt sentativc blot ks are plat ed m positions which agi with the 
information possessed by iat li iesj ctive eommandei A si hunt 1 
f rmulatid such as may ot cm m wai and a ( encril Idea oi 

Narrative is the common pio] erty <» both suits J las contains 
tlnso items of common knowledge which would be m tbo possession 
t i oi tlu r commander in ^h< held Diet ential Idea is su}} limcntod 
by special ideas issued one to each of the combatants supplying 
the information which i commambr mi n ht reasonably be expected 
to have ot the details of las own loioo A thud sines of mstruc 
turns is issued entitled Oideis which ileiau. to cacli commander 
the object to bt attained and on pt of these ho is rerpnrtd to 
diaft specific oiclcrs such as in manoeuvre or in war vould be 
considered neussary foi issiu to field units m the assumed cirium 
stances Up to tins point tbe instruction is strictly parallel to 
st rvieo conditions but fiom tlu ^nonu nt the umpire or an assistant 
moves a unit falsity may supervene annus on tlie map move 
without latch oi hi cal down but it is the exception not the rule 
for movements cl real bodies to bt t dined on without unforeseen 
delay llu units ot aitxllciy caValiy luiantr) or tram waggons 
ftd\anco or retreat at a rate appioxinutely regulated to their 
noimal pace Inf nutation gamed by advancing patrols is brought 

at realistic spi ed to its dt st malion and no alteiation m the oidered 
movements ot a unit is allowed till \piration of the calculated 
tain torthc transmission ot the intelligence and for the issue of 
fi sli orders So the exert iso progresses t^ch movement is marked 
and periodically the blocks on the three maps are placed as the\ 
would bt at a simultaneous moment Smaller units yield to larger 
ones of the onefhy equal forces if unassisted hy superiority ot 
position contain out another, and are piactically neutralized till 
i tin loi cements dinvc and equilibrium is overthrown 

The decibioiib of the umpire ait all important and it is he who 
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makes or mars the value of the instruction Some axioms must bo 
universally accepted for the guidance both of himself and of the 
players A force arrayed within oft* ctive range on the flank of an 
equal and hostile force has the better position of the two Artillery 
m position with an unimpeded glacis is a terrible task for a fiontal 
attack Cavalry as such is ineffective m woodlands marshes or 
a country broken up by cross hedges or wire fencing Infantry m 
masses is an ideal target for efficient artillery and m scattered 
bodies affords oppoitumties for attack by well handled cavalry 
The just application of the ideas contained m these few sentences 
to the varying stages of a ( ombat is no mean task for a cultured 
student 

One of many difficulties encountered m w ar is the lack 
of accurate information Any one man’s view of details 
spread over large areas of country is extremely limited , 
and even with the greatest precautions against unreality, a 
commandei s information is vastly more accurate over the 
extended units of his mimic force at knegspiel, than when 
the forces so represented are men, horses, and machines, 
wrapped in dust or m smoke, and partially obscured by 
accidents of the ground too insignificant for reproduction 
on the map Yet whilst accepting a certain unreality m 
knegspiel and to a less degree m field manoeuvres, both 
by one and the other military training and education aie 
furthered The framing of orders follows identical lines at 
knegspiel, at manceuvies or m war The movement of 
troops in mimic warlare should be brought to harmonize 
as far as possible with reality The study of past campaigns 
laboriously traced through maps and lecords matured the 
prowess of commanders of such various calibres as b rederick, 
N ipoleon, Wellington and von Moltke The reproduction 
on the knegspiel map of the strategy of Napoleon s 
campaigns m 179G and m 1815 shows a similarity of 
design In either ease he c ommanded a cuitial force ac ting 
against the inner flanks of allies whose base commumca 
tions were divergent In 1796 the TicdmonUsc and the 
Austrians conformed to Napoleon s pre c one eivod idea and 
retired eccentrically In the Witeiloo campaign, Bluchir 
with loyal heroism abandoned his own eommunic ition and 
rallied to his ally War here differentiated the efiiciency 
gamed or lost by good or bad moral force but it is difficult 
on paper to reproduce similar conditions 1 he paralysing 
efteet caused by a flanking assault on an it tacking force 
may be indicated at knegspiel yet it is impossible to 
gauge theoretically the amount of its efhc icy A force in 
position to thieiten eommunic itiems may be placed on the 
map but Osman at Plevna deliyed the Russian advance to 
an extent iltogether unforeseen \on Moltl o suj hi vised 
kriegspu.1 exercises for the^goneril staff of the Gorman 
army, and printed lecoi^s exist of various problems he 
suggested orders issued by the selected commandei s and 
finally the searching criticisms by the iudd maishal him sc If 
The concentrating inarch of the armies on Pins was pi oh 
ably analysed in detail between 1866 ind 1870 and treated 
es a strategical pioblom on the map but no se er could have 
prophesied tactical mcid'intfc such as the capture and 
recapture of Le Bourget or the combats on the plateau 
of ( h&tillon It may be stated •with confidence that the 
measured movements of troops over a knegspiel map, and 
the necessary drafting of ordeis are aids to the acquisition 
of military proficiency , but directly the contact of important 
bodies of troops is represented on paper, imagination not 
realism, governs the results (j b s ) 

Krishnaffar, a town of British India hcadquaiters 
of Nadia district m Bengal situated on the left bank of 
the river Jalangi connec^eft with Ranaghat, on the Fastern 
Bengal Railway by a fight railwiy, 20 miles in length, 
which was opened m 1899 Population (1881) 27 477, 
(1891), 25 500 It is the residence of the rajtfh of Nadia 
Coloured clay figures are manufactured The Government 
college had 81 pupils m 1896-97, there is a collegiate 
high school, with 194 pupils # 
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Kristo Das Pal (18T8-1881) Indian publicist, 
wras born in Calcutta m 1818, and afti i receiving an 
b nglish education at the Oru ntal St lumni \ w is appointed 
assistant secretary to the Butish Indian Association m 1885 
It was an association of Bengal landloids founded about 
the middle of the 19th centuiy ind numbtied among its 
members some of the most cultural men of the d iy such 
as Raja Radha lvanti Dtv a pation of Suiskut learning 
and head ot tin oithodox community liosoimo Kumar 
Tagore, the most successful lavvyt r of his time luun Gopul 
Ghosh the most gifted speakti and most pitnotic it pit 
sontative of lus countrymen Debendia Natu Tigoit he id 
of the Biahmo bamaj loy hishen Mukcrjoa an abl< 
farsighted practical landlord, Digimbai Mitra another 
deal headed and influtntial landlonl hajendia lal Mitia 
the distinguished antiquary and scholu Maheudia 111 
Karkai favouiably known m India lor lus sutntihc 
researt hes T luce y ears alter his appomtme nt as assist int 
hccutny Kusto Das lal became cditoi of the lhntin 
Pat? wt , originally started in 1851 and tondutted with 
ability and zeal by Ilansh Chandia Mukeiji until his 
death m 1861 When Kristo Das Pil became editor the 
journal was tiansfened by a trust deed m J862 to some 
mcmbeis of tht Pntish Indian Association and henee tenth 
became to some extent an oigan of that boely Jhus 
from 1862 Kusto I) is Pal had me opportunities foi 
distinction and proved his ilnlities and independence 
during an eventful caieer of twenty two yeirs until Ins 
death Among the publicists who helped anti co opei ited 
with lam wtie Maluuaja Sn Toteudra Mohan Tagore and 
Maharaja Sn Naiendi i kuskna Dtv, scions ot the two 
most distinguLshcd houses of Calcutta In 1861 Kristo 
Das Pal was appointed justice of the peace and muni 
cipal commissioner of Calcutta In 1872 he was niadt 
a uionihoi of the Bengal Icgislativt Council when his 
pr actual good sense and model it ion were much appicciatcd 
by sut ctssive I leutenant Governois of B< ngal ills opposi 
tion, liowevu to the Calcutta Municipal Bill of 1876, 
which fust iccogm/td theoltttivt systim, wis attnbuted 
to his piejudite in fivoui oi the tlassts against the 
< masses In 1881 he was appointed mt mbci ot the 
Viceroys T e^isl itnc Council In tht distussions on the 
Rent Bill wlneli tami up lor con sulci at ion lx foie the 
C ouncil Kusto Das Pal as seeietary to the landlords 
association necessarily took the side of the landloids He 
died on 24th July 1881 (it t i> ) 

Krlvoi Rog, a town of Russia, government of 
Khtrson on Ingulets nver near to the station ol the sime 
name on the 1 katcrmosl iv i nlway 13d milts northeast 
of Nikolaytv It is the ccntie oi a ilistnet very nth m 
met ils and various minerals obtaint d horn a nariow stieteh 
of crystalline schists uiideilymg the Putiaiy deposits 
Iron oi es (60 to 70 ptr ctnt ot lion) copper orts colours 
brown coal giaplute slate and lithogi iplne stone ire 
obtained lopulation (1895), 9811 

KrlV086le 9 a small stretch of barren mountainous 
country forming put of the Dmaric alpim legion 
bounded on the S by the 1 ocelli cli Git taro m the 
Austrian crownland of Dalmatia, anti on the N V N , 
and E by Herzegovina and Monte ncgio Tin district, 
which is inhabited by Seivians has been m the possession 
of Austria since 1814 It was the scene ol two revolts 
(in 1869 and from Decembti 1881 to Much 1882), con 
sequent upon the efforts of the Austrian Government 
to enforce military service upon the inhabitants A 
number of forts have now bten enefid in the district 
Population (1890), 27,947 (1900) 29 979, including a 

garrison of 2079 

Kronstadt (Hunganan Brass6) a corporate town 

S VI — io 
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of Hungary and capital of a county, m the extreme south 
cast of Trans} lvama, just below the fomoft Pass in the 
Carpitluans Population (1891) 10739 (1900), 36 646, 
of whom about 12,000 were Hungarians the others m 
al>out equal proportion Germans and Willaclnaus It is 
an important lndustiial and commercial town its ti ide, 
due fly with Kuniuua and tin lalkan states is v(ry con 
siderable, and it his manufactures of clothes and sausages, 
besides distilleries and jm tioh urn re fine in s On the top 
of the romintic Mount ( < nk (3000 hit), near the town, 
stands om ol the monuments me tod (m 1896) at several 
parts of tin countiy, to e online morato the millennium of 
tin Hungarian sUte 

Kruger, Stephanus Johannes Paulus 

(1825 ), forint i ly Pie ich ntof the 1 1 an svaal Republic, 

was born m (ohsbeig ( api Colony on 10th October 
1825 Ihe found* i oi tin lunger lamily ipjx ars to have 
been a Gum m mined Jaeob Kruger, who m 1713 was 
stilt with otheis ly 1 lit Dutdi I ist Jndii Company to the 
(ape Mi Kiu^eis lithe i wis Caspar Jan Ilendriek 
Kruger, who w is born in 1796, and whose wife bore the 
mine of Steyn At tin i n e oi ten Paul Krugei -as he 
aftn wards cunt t< Ik known iceompanied Jus parents 
m the nutrition known is the Cieat Tiek from tlu Cape 
< 1 olony to tin ti niton s north of the Orange m tin years 
1815 10 (ste Soinir Ai iut \) Irom ho}hood Ins life 
was one of ulventuic Jiiouglit up on the boidulind 
between (i\ih/ition and Inrbausm constantly trtkkmg, 
fighting ind hunting Ills education was nctessaiily of the 
most primitive dm icfer He learnt to read ind to wnte 
and wts 1 uijit tin narrowest form of Dutdi Prtsby 
ti nanism Mis litu itmo was almost conlincd to the 
Pible ind the Old 1 estament was preferred to the New 
It is ulitul of Mi Kiuger, as indeed it his been saiel of 
I let Kit id and others ol the early Poer leaders that ho 
In In \e d himself the object ol spend Divine guidance 
At about the a rt o of twenty five lie is said to have dis 
appeared into the veldt \dieie lit remained done for 
aeveial days urnlei the influence of deep religious fervour 
During tins sojourn in tlu wilderness Mr Kiuger stated 
that he hid bun especially favoured by God, who hid 
< mummed with and inspired lnm Thioughout his life 
he pioftsstd this futh m Gods will and guidance and 
much of his influence ove r his followers is attnbutablo to 
their belli f in lus sincerity and m his enjoyment of Divine 
fivour Ilu Dutdi Reformed Church m the Tiansvaal 
peivadtd by a sjmit and faith not unlike those which 
distinguished the Coven inters wis divided in the early 
da)s into three stets Of these the narrowest, most 
puritanical and most bigoted was the Dopper sect to 
which Mi Kruger belonged His Dopper following was 
always unswerving in its support and at all entieal times 
m the internal quarrels of the state rallied round him 
The charge of hyj>ouisy frequently made against Mr 
Kiu ft cr— ■ if b} this thaige is mtant the meie juggling 
with leligion foi jmitly political ends —does not appear 
entirely just llu suboielm itum of reason to a sense of 
superstitious fanaticism is the It} note of his chaiacter 
and largely the exph nation of his life AVhere faith is 
so profound as to btlievt the l)i\me guidance all and 
the individual mtelli n t m e tul a man is able to peisuidt 
himself that any course ho chooses to take is the one he 
IS directed to take AMuie bigotry is so blind, reason is 
but dust m the baluuc At the same time there 4 have 
been incidents m Mi l\iu n ei s lift winch but ill confoim 
with any Biblical st unlaid he might choose to adopt or 
feel imposed upon lnm Lvtn van Oordt his cloejuent 
lnsteuian and apologist, is cognizant of tins fict 

At the a D e oi seventeen laul found himself an Assistant 
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l leld Cornet, at twenty he was Field Cornet, and at twenty 
seven Commandant in an expedition against a native chief 
bechele In 1853 he took part m another expedition 
against Montsioa When not fighting natives m those 
early days Mr Kruger was engaged in distant hunting 
excursions which took him as far north os the Zambezi 
In 1852 the Transvaal secured the recognition of its 
independence from Great Britain in the band River Con 
vention For twenty years after this date the condition 
of the country was one bordering upon anarchy, and into 
the faction strife which was continually going on Mi 
Kruger freely entered (see Transvaal) In 1857 he 
joined Pretorius in a conspiracy for abolishing the distnct 
governments in the Transvaal and substituting one central 
government What was styled a Representative Assembly 
waH summoned at Potchefstroom in order to arrange a 
new constitution At the same time Pretorius accom 
panied by Commandant Paul Krugei, led an expedition 
into the I ree btate, where with the help of a malcontent 
faction within its borders, they hoped to overthrow the 
Fno btatc Government and compel a fedciation between 
tlu two countries The invading commando was me t on 
the Rhenoster river by President Boskof, in comm ind of 
the brcc State forces Finding that cvui m the lians 
vaal Ins action against the bree State had ev ited the 
strongest resentment, and that General bchotman was 
coming down from 7outpansberg to assist President 
Bosliof, Pietonus decided to withdraw Command mt 
Kruger then bore a flag of truce to President Bosliof 
anel arranged terms of peace, which included an ipolo 0 y 
from the Pretorius party for the invasion The lilac kest 
incident in connexion with this invasion is the f lot that 
the Pretorius anel Krugei party had actuilly sent emis 
sarie s to Basutoland to induce the Bxsutos to rise and 
harass the Tree btatc foreus behind, while they were 
attacking them in front 

Irom this time forwaul Mr Krugei s life is so intimately 
bound up with the history of his countiy, and even in 
later yeirs of bouth Afuca that a study ol that history is 
essential to an understanding of it (set Tiunsvaaj and 
boum Africa) Ihe years which followed the ibortive 
invasion of the Free State m 1857 were yuus of con 
tinual unrest and faction strife m the Iransvaal In this 
strife Mr Kiuger played a leading part anel showed very 
little scruple oi broad patnotism so long as his party 
might pievail In 1864 when Prt tonus was president, 
Krugei was elected command t nt gene ral of the forces oi 
the Transvaal In 1871 a boundary dispute arose with 
the British Government, which was settled by the Keate 
award The decision ciused so much discontent m the 
Iransvaal that it brought about the downfall of Pre 
sident Pretorius and his part} and Burgers an edu 
<atcd Dutch minister resident in Cape Colony, was 
elected to suce eed him Dicing the term of Buigcis's 
Presidency, which terminated with the British annexation 
in 1877, Kiuger appeared to great disadvantage Instead 
of loyally supporting tkt President m the difficult task of 
re ducing chaos to oi der and establishing some sort of 
uvilizeel government m the Transvaal he did eve ly thing 
in his power to undermine his authority tvui going so 
fir as to urge the Boers to pay no taxes while Burgers 
was in ofhee In fact, there is no question that the 
faction of which he was a prominent membe r was clue fly 
responsible for bringing about that impale in the govern 
me nt of the country which dre w uch bitter protest from 
Buigers and terminated in the annexation by the Bntish 
m 1877 4$ this period of Transvaal history it is mi 

possible to trace any true patriotism m the action of tho 
majority of the inhabitants The one idea of Kruger and 
lus faction was to oust Burgers fiom office on any prcfctxt 

4 
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and, if possible, to put Kruger m bis place When the 
downfall of Burgers was assured and annexation offmd 
itself as the alternative resulting from his downfall it 
is true that Mr Kruger opposed it But matters had 
gone too far Annexation became an accomplished fiet 
and Mr Kruger accepted paid office under the Bntisli 
Government He continued, however, so openly to agitate 
for the retrocession of the country accompanying two 
deputations to England, that Sir 1 heophilus Shepstouc 
the British administrator, dismissed him from Ins service 
In 1881 the Boer rebellion occurred, anel Ki age i was one 
of the famous triumvirate, of which General Joubert and 
Pre tonus were the other members who aftei Alajuba, 
negotiated the terms of peace on which the Pre ten la Con 
vcntion of 1881 was subsequently diafted In 18S1 he 
was electe d President of the 
Transvaal receiving 3411 
votes as against 1171 it 
<ordecl for Joubert 

In November 1883 Pre si ^ 

dent Kruger again visited 
Inland, this tune foi the 
puipose of gcttin 0 anothei 
(Convention The visit was 
successful, the I onelon Con 
vcntion, which for years was 
i subject of subsccpicnt con 
troveisy being gianted by 
I oid l>crby m 1884 on be 
half of IIci Majesty s Govern 
me lit? IJic government of 
the Transvaal being once 
more in the h ends of the 
Boeis, the countiy lapidly 
dnfteel towards that state ol 
national bankruptcy from 
which it had only been saved 
by annexation m 1877 In 
1886, the year m which the 
Band mine s were discove nd, 

Piesident Kruger was by no 
means a populir mm even 
unong his own followers as 
an administiator of intern il 
affiiis he had shown liinibclf 
grossly incompetent inel it 
was only the sjiecious success 
of his negotiations with the 
British Government ^lnch 
lud retained him my nuasuie of suppoit In 18S8 he 
was elected 1 resident foi a second term of ofhee In 
1889 Dr Leyels, a young llollanchr whs appointed state 
secretary, and the system of stite monopolies around 
which so much corruption pew up wis soon in full tom e 
of development The principle oi government monopoly 
in trade bein 0 thus establish^ President Kruger now 
turnoel his attention to the further seeming of Boer 
political monopoly The Urtlanders wert increasing m 
numbers, as well as providing the state with a revenue 
In 1890 1891-92 and 1894 the franchise liw (which it 
the tune of the ( (invention was on a liberal bisis) was so 
modified that all Uitlanders were practicilly e\e luele el alto 
gether In 1893 Mr Krugei lnd to face a tlniel Presidential 
election, and on this occasion the feeling in the country 
was so strong that lt^was fully anticipated that his moic 
liberal opponent, General Toubert would be elected I lie 
votes actually returned were 7911 foi krugei and 7216 
for Toubert Pefore the Presidential ehefiem Mi Kruger 
had taken care to conciliate the Volksraacl members is 
well as to see that at all the Volksraacl elections which 
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occurred shortly before the Presidential election his sup 
porters were returned, or if not returned that his opponents 
were objected to on some trivial pretext and by this 
means pievuited from actually sitting in the Yolksraad 
until the lie side ntial election was o\oi Vt this time 
the nollineler and <onn wionnaut influence had become a 
stron^ powe i in the state md was ill m favom oi Pre 
sident Kiugci In spite of these faets, the election was 
nominally a close one and there wis i general belief that 
Toubert was eh eted Ge ne nl Toubert aeeuse d the Go\t rn 
ment ol tampering with the returns and npjx ileel to the 
Volksraacl The ippeal however was liuitless 1 he 
ietion taken by liesident lunger at this olution, and his 
preuous aetions m ousting in sident Bmgors and in 
ibsolutely excluding all Uitlanders from the franchise ill 

show that at any cost m 
his opinion the ( overnment 
must lemuiii i (lose corpora 
lion and that while he lived 
lie must i ennui at the head 
of it It was a blind leek 
h ss and unscrupulous policy 
which mevitibly led to dis 
istei 

After the Jimcson Bud 
in Dcccmbu 18 ( ) r > Picsidtnt 
Kiuge i ]>ut ofl Sir Hercules 
J obinsou is well as the 
ie foi me is m Johaunesbui^ 
with pi onuses thit the l Jit 
1 uidt i gi it vance s should be 
si i lously e onsideieel and tie lit 
with But no sign of keep 
mg this promise was given 
In 1898 Mr Krugei w is 
elected Pie sident ol 1 lie 
li uisvnl foi tin fomth and 
list time In 1899 rela 
tions between the lransvial 
inel Giont Britain hid be 
come so sti lined tint a con 
ft i ente was arranged it 
Bloemfontein between Sir 
Allied Milnci the High 
f ommissiontr anti Ire sielent 
K ruge i M i Ki uger was t rue 

to his print iples At evay 
junt tint in his life lus oh 
jeet hid been to gam for 
himself uid his own narrow polity cveiythmg that he 
could while conceding nothing m return It was for 
this re ison tint he mvinably filled to come to any 
ari uigement with Brand while the litter was licsieiint of 
the life Stite In all Ins negoti it ions with Gieat Biitim 
ittei 1881 Mi kiugcr had mvinably g lined somethin^ 
All the entigies of the Poer Pie suit lit wtic centre el on lus 
intnguts for obt lining complete inele pende nee of ( leat 
Pntain md foi ignoring the whole spirit if not the lettei 
of the ( on vcntion s In 1889 the vtiy ye ai folle>wmg 

Piesident Brands death he was able to make a tieaty 
with Piesident lteitz his successor which bound each of 
the Poe i He publics to assist the other in else its inele 
pendente was menaced unless the qinrrtl eould be shown 
to be in unjust one on the part of the stite so menaced 
In effect it bound the Tree Statt to sh ire all the hazaidous 
risk of the re c 1 le s anti British 1 1 m vaal policy, with 
out tlu Free Stite itself rceuviUp, anything in return 
Mr Kiu 0 er thus achieved one of the objects of his life 
With such a luste>ry oi appaient sue e ess it is not to 
be wondeied at that the lransvial President came to 
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Bloemfontein to meet bir Alfred Milner m no mood for 
< oncession After hearing the very moderate franchise pro- 
posil of Sir Alfred Milner he mult his counter proposals 
Ihcse included a treaty ot arbitration, and the intorpora 
tion of Swa/ilind and /amba insland (which would have 
liuluded a pioio of the toast lmc) with the Iransvaal 
IJie negotiations fell thiough as in tin temper m which 
President Kruger entered upon them they wnc hound to 
do It is trut tliat hi made an ostensible offer of com esston 
on the franc hiso question but i vi n that proposal was made 
ilcpindont on so muiy conditions tint it was a palpable 
sliarn Every proposition whu h Sir Alfred Milner made 
w is met by the objection tint it threatened the mde 
pendcnce of the 1 rails v nil This ictort was President 
Kiugcrs rallying cry whenever lu found himself m the 
least degree pressed either from within or without the 
stite io admit IJitlimhrs to the franchise to no matter 
how moderate a dtgrio would destroy the independence of 
the state and the same argument had bum used in 1897 
to rouse the extreme tuition of Ins followers into opposi 
tion to the report of tin Industrial Commission (a com 
mission of Mr Ringers own nominees) who reported m a 
sense adveise to Ins i x< lusive and monopolist policy In 
October 1899 aftei a long ami fruitless correspondence 
with the British Government war with (Treat Britain was 
ushered m by an ultimatum from the Iransvaal Inline 
diatc ly after the ultimatum Natal and tin Capo Colony wore 
invaded by the Boi rs both of the Iruisvaal and the I ice 
State 1 1 oni of the most mi morable utterances m ido 
by Mr Knigi r at the Bloemfontein Conference wis couched 
m the following turns ‘We follow out what God says 
Aieuisod bo he that re move th his neighbours landmark 
As long as your 1< xeclluicy lives you will see that wt shall 
in ver be the attacking party on another man s land Tho 
coutso of the war tint followed is described under Trans 
aaai In 1900 Ploemfontun anil I retoria having bom 
ot i u pud by Bi itish tioops Mr Kruger tied the country and 
prex ceded to luuope wlnro he endeavoured to induce tho 
I urojKian lowus to intervene on his bitnlf but without 
mi<( ohs Mr Kiugu was tin no mimed and hid a laige 
family, his suoml wifi died m 1891, Ins thud wifi in 
1901 When hi fled to 1'iuope In loft his wife m lend 
bobmtsH custody at Pietorui but she gradually failed and 
dud thin It is iccordid that whin tilt statue to 
I losnlent Kiugu at Pritouiwis eieeted it was by Mis 
lviugu s wish that the hat was lift open at the top m 
older thit the run witei might collect theie foi thi buds 
to drink 

AurmmniKs — 1 m n Union/ of South Ifrioa — hi/ 
i A (KICK The Tt mnaal Jnm Within — Hill lilt South 
Ifncan Studies — Siaiiiam laid kru</ i — The Junes Him 
toiy of tho Hour Wai — liui I aduuj Joint* m bouth 
jljnum Jftslori/ — V vn Oouni / aul Jvruq i 

KrumaUp or Kiummwj m old town in Bolitmii, 
on tho Moldau 14 miles south west by south ol Budwcis 
marking the noithirn limit of the German bolder of 
Bohomia at this point A chateau of Pi im e hchwam nbcrg r 
with interesting aicluvis ex tuples i prominent position 
oil a rock overlooking the uver The town has i eon 
sidorablo inland trade and an nnpoitant tixtile industry 
(linen yarn, cloth and c ishmi re s) steam sawmills and i orn 
mills, limekilns and blew cries and manufactures papu 
cellulose, Population (1890) 8 5 31 (1900), 8673 

chiefly Germans 

Krupp, Alfred (1812 -1887) German inventor 
and founder of the celobrated stet 1 works and gun fa< toi y 
at Ksscn was born on 26th Apnl 1812 at that town 
whore his father, 1 rieduch Kail Krupp liad set up a smill j 
foundry which, after his death in 1826 was earned on by . 
hm widow Alfred, as the eldest son, found himself com * 


polled, at the age of fourteen, to leave school and take the 
direction of the works The prospect was a cheerless one 
His father had spent a considerable fortune in the vam 
attempt to cast steel m large blocks and, in order to 
keep tho woiks going at ail the family had to live with 
the utmost frugality, while the youthful director worked 
side by side with Ins workmen by day, and spent great 
part of the ni 0 ht carrying on the experiments begun by 
his f ither Kven so for the next fifteen years the returns 
were nevei more than sufficient to covei the workmens 
wages In spite of all, Krupp ne\u lost eonhdence in 
the piacticabihty of Ins fathers schemes In 1841 his 
invention of the spoon roller brought in sufhcic nt money 
to c nable lum to enlarge his factory md spend money on 
casting steel blocks In 1847 he made Ins lirst cannon 
of cast stei 1 At the Great Lxhibition of 1851 m 
London he exlnbiti d i 6 poundc r cannon made entirety 
of cist steil and a solid flawless ingot of sttel weighing 
2000 11), moic than twice as mui h as any previously east 
Krupp s exhibit caused a sensation m the engineering 
world and the bssen woiks at once sprang mto fyme 
In 1851 another successful invention this time in the 
making of lailwiy tyies, supplied i profit, which w?s 
devoted paitly to the enlaigeinent and equipment of the 
factoi} and partly to the execution of his long cherished 
scheme* — the construction of a breech lending cannon of 
i ast sti el Krupp himsi 11 was strongly < onvinced of the 

superiority ot breech loadt rs to mu/zle loulirs on account 
of the greatei accuraiy of filing and the saving of time 
but his view did not win gmcral accept into m German} 
till aftir the bianco ( ciinan wai when the irmy was sup 
plied tliioughout with Krupp s peifi etc d field piece When 
orici the excellence of its work was rtcogni/td the fictory 
developed with amazing rapidity At the time of Alfred 
Krupp s death (on 14th July 1887) he employed 45 000 
men ind, including those m woiks outside Ksscn his rule 
extended ovei no less thin 75 000 persons lo all thisi 
lie pcifoinud the part of a lithir Special colonies 
wi ri built foi thi employes mil thin families with p irks 
libr ines, schools and recreation gi omuls whilt the widows 
and orphins fund and other plnl inthropic and benefit 
si hemes ensured the men anj,! thi ir fanuln s against 
anxiety in cist of illness oi death After a time the fame 
of tilt 1 ssen works attracted 1 irge numbers of visitors 
and princts \n<! with om anothei in (onlerimg distmi 
tions on the Cannon Kitig, tlu informal title which 
alone then owner caiid to hr ai He dcclineel to be 
eiinobltd lor hi gloried in tin Mini his own woik had 
nude celebrated thnty five Oideis had been bi stowed 
upon him, but ho # ncver woie one Afti r his death 
the works wtie eariud on by his only son buedriili 
Allied who continued his fathers beneficent iulc and 
tlu inherited tradition ot conscientious work and fliwlesa 
material • ^ (a z ) 

Kub&y Old ( kudial kaleh ), a distnet town of Russia 
Iiansiaueasia, government and 95 miles noith west of 
Baku ou the route to Lhiborit on Kudial chai river, alti 
tude, 1990 feet It was foundid in the 17th centurj, anil 
annexed to Russia in 1806 lhe chief occupation of the 
inhabitants is tho silkwoim culture and the fabrication 
ol plain silk stvffs and eatpets Population (1897), 15,346 

Kuban (kubanskaya Oblast) i piovince of Russia, 
Noith Caucasia, having tho St i«of A/ov on the W, the 
province of Don Cossacks on the N \ tavropol and leiek on 
the h , and Kutais and Teheincunorsk on tin S and S W 
It thus contains tho low and maishy lowlands on the Sea 
of Azov, the western portion of the fertile plains of 
noithern Caucasia, and the northern slopes of the Caucasus 
range from its north west extremity to the Elbruz The 
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main range, which reaches a height of 9200 feet in the group 
of peaks of Oshten, and gradually rises to 18,572 feet m 
the Elbruz is thickly snow dad between these two peaks, 
and very few passes lead from the province of Kuban to 
the Black Sea littoral (See Caucasus ) In its southern 
parts the province includes the parallel ranges known 
as the Black Mountains, from 3000 to 6000 feet high, 
intersected by gorges growing deeper and wilder as 
one approaches the main range Owing to a relatively 
wet climate and a profusion of rivers these mountains are 
thickly clothed with woods, unde r the shadow of which a 
thick underwood of rhododendrons ‘ Caucasian palms 
( Buxus sempermrevx), ivy, clematis, elc develops, so as 
to render the forests almost impassable J he y cover 
altogether nearly 20 per cent of the agg legate aiea 
Wide treeless plains from 1000 to 2000 feet high 
spread farther north, and are profusely watered by the 
many tnbutanes and sub tnbutains of the Kuban - 
Little and Great /elenchuk, Urup I tbi Pslush- lushing 
through narrow gorges from the Caucasus ran^e ind 
spreading fertility in the pluns In its lower comse the 
Kuban which is a nvu nearly r )00 miles long as it 
Uppioaches the Se i ot Azov subdivides into a lilvyrmth of 
branches anel enters both the Sea oi A/ov (mam branch m 
the 15th century) and the 1 lack Sc i forming a wide 
delta, low, covered with mshes peopled by boijrs, ind 
very unhealthy [lie sime elianctei is mamt lined by 
the low plains m the east of the A/e)V Sea, covered with 
numerous seini stagnant like s hishuv, is the chief wealth 
of this pirt of the province the Ac hue li fisheries on the 
KulAn being famous Malaria is the enemy of these 
legions, anel is specially ele telly on the lanmii penin 
Mill as also al(m 0 the left banl of the lower uid middle 
Kuban 

Thoro is consider iblc mineral wealth in tin province Coal is 
found on the Kuban and its tributinos but its e\tia turn is still 
insignificant (less than 10 000 tens per uinum) Naphtha well 
exist in the district of Maiktp but the 1 tst no m the laman |cnin 
Hiila wheie they co\ er an aiea of r /0 square milts The yeuly 
extraction of naplitlii (legun m I860) icaeh s nn\ al out 0 000 
tons Iron oils silvei and zinc ait lound alabaster is evtiae ted 
as also some salt soela and Kpsom salt Hit 1 st mimiil 
waters are at Isckupand Tinian where time ait also numbers 
of mud volcanoes which aiffearof all sizes Jtom small 

hillocks to hills 17 r feet and 1G ft et high (Al t ini/ oi Kul uoba) 
and even higher Ihcv all throw out mud stones it ots ol plants 
Ac The soil is very futile in the plain ] nts ot winch are 
covered with black eaitli and are being rapidly populated 

The population rtaihed 1 9 26 32i m 1 8 >/ ot whom 1 7S8 022 
are Russians 8000 1 oles 1 ) §9> Armenians and 11 410 ( ciman 
There were 94 r 873 woii^n and only 1 >6 486 lived m towns 
The aborigines were represented by 10 If Chcikesses uni 
r 000 Mogai lartais Ihe Chorkessts or Adyghe (Kalnidians 
Beslcneis Ahadzokhs Ac) who forme rl^fo t uj ltd the m untun 
valleys were compelled ait r the < onque st in 18(1 e ithei to settle 
in the flat land or to emigrate those who re fused to mow 1 e 
driven across the mountains te the J3la k Sea toast Most of 
them (nearly 200 000) emi uat ed ti iuikey where they formed 
the Basin hazouks 1 ea>3tnts fiem the mtuior jrovin oh of 
Russia occujned the plains of the kul an and now thoynumler 
ver 1 000 000 while tin Kuhifti C >sHa ks number 801 J/2 
(Hk> 428 womon) 

The area under crops has rap^lly e vtondeel c 1 late t lie ideal 
crop of 1897 btin rt 0 729 000 juartns (S 000 000 in 18)4) Wheat 
is by far the tlnef crop (maily throe ejuaiteis ot the total ai a 
undei crops are unele r wheat) rye eats lailev millet Indian 
coin some lla\ and potatoes as als > t laieo (It 000 c\\ts) 
are also grown Agricultural matlnnery is lastly resorted to 
and the province becomes a resent ^lanau lor KiiHSia lhoio 
w re in 1894 188 /00 horses )81 C00 turned cattle 1 21 f 000 

slieej and 2 bOO goats A okeepin^ is gen ral and gardening 
an l wne giowm n aio r^fpidly spreading I ishui n m tin Had 
Sea and A/ov Soa as also in the Kubai is impoitent Industnal 
] ursuits gn« oe upation to a little over 21 000 pc >ph (y uly 
rt turns about L\ 200 000 < nly) 

Two main lines of railway mtei sect the prownce one ruunm n 
north west to south cast from RostofTto\ ladika\ kaz an 1 another 
starting from the former south westwards to Novoiossiysk 
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Schools have been introduced sum 18(>3 anel there were in 
189/ besides the gymnasia m tht thief towns 3b4 pinnary 
schools (many having model gardens or fauns) with il 241 
pupils and 4 3 r > t hurt h s< bools (1 > <00 j upils) Tho province 
is divided into 7 (Intuits (erfe/ye/s) the chut towns ol winch aio 
Ikatennodar capital of tht provintt (b r t>9/) Ana) a (bbeb) 
Aimavir clnet town of I ahmsk (0 88) Batalpishmsk (58( ( ) 
Maikop (31 191) Ttmryul (14 176) and \ oisl (tf 446) Ihe 
terntoiy of the Kuban ( ossacks (see Corn Yens) is divided into 
11 military districts (i A K ) 

Kuchinoerabujima, an island belonging to 
Japan measuring 8 miles in length by in breadth ind 
lying to the south of Xmshiu in 30 5 N and 1 10 10 J 
Its highest peek, Shindil e measums 2 51 3 le ot 

Kuenen, Abraham (1828 isoi) Dutdi thco 

logian, tho son of m apotlicairy wis boin on 14th 
September 1828 it Haarlem win it he was e duuited at 
the primary school ind gymnasium On his tathoi s 
deith whieh took j laee before tho bevy w is filtecn it 
became necessary foi him to leave sthool and take a 
humble plue in the business ilippdy old liunds who 
i( eogni/ed the lad n ability ai range d to pay for his e dueu 
tioti first at the gymnisium ind ifteiwaids at the 
University of 1 eyden where he was destined to spend 
the rest of Ins life He studied theology ind won his 
doc toi s device by an edition ot thirty loui ehaptcis ot 
Genesis from the Ai ibie version of the Simaiitm lenta 
teueh Jn 1851 lit bee inn e xtiaoidin uy ])iofessoi of 
theology at I eyden and in 1855 when he lx cunt full 
professoi hi m u ne d a daughte r ol Muiiilin B one of tho 
founders of the Groningen school which nude the fn t 
pronounced bieith with C alvimstie theology m the Ju 
framed Glmrc h of Ilollmd Kuenen himself Roon oeeanu 
one of the mam suppoits of the modem theology of winch 
Schnlten and Op/oomtn were the duel founders ind of 
winch 1 eyden became the headejuaiteis His lirst great 
work a Jhston* <> ( ritual lntiodmtu u to the Old Jevta 
went followed the lines of the dominant sehejol of Ewild 
Hut he foie lon n he came undei the influence of ( olenso, 
and le arneel to itgard the prophetic nuiitive.nl Genesis 
Exodus and Numbtis is oldei than what wis by the 
Geimans denomm ited Grundschnft (hoof of 07Kjin*) 
In 1869 70 he published J he Juhqton of Jstad Hus 
was followed in 1875 by 1 S tvdt/ of Hefnew Ptoj>he<f/ 
largely ])olemieil in its seope and specially dneeted 
against those who rest tlieologie d dognns on the fulfil 
ment of piophecy In 1882 Kuenen came to Imglaml 
to eklivei a course ol Hibbut lectures on Natural and 
Universal Lebgion in the following yeai he piesicltd it 
the Congress of Onent ilists held it T eyden In 1886 
his volume on the Hexitcuch was published in England 
He dud at Leyden on 10th December 1891 Kuenen 
w is also the author of numerous artieles pipeis, and 
reviews a series on the IIc\ateiicb which appe ired m the 
lhtoloqi&eh Ti)d»ifmft of which he was joint editor is out 
of the finest products of modem entieism A distinguish 
t haiac tenstie of the mm wis his great comlesy which 
ncvei filled him even in the most minuted eontioveisy 
ind which set the tone in Holland wheie the polemical 
aermiony so common in many countries is little known 
hue ne n wms a great adninci of Impanel which he visited 
three times once to meet ( olenso mother tune is x dele 
gite to the Pritish and Ionian l nit in m Assoc lit ion 
and the list time m 1882 when he lectin td it 1 onclon 
and Oxford Several of his works lnvt been timslited 
into 1 nglish by Mi Philip Wuksteeel (a /) 

K uen-l un, a geogi iidne il term wine h w is used it 
a time when the ge o^r iphy of Central Asu wis almost 
totally unknown and which is still pirtly retained lhc 
ancients used to imagine an immense range of mountains 
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crossing Asia from west to cist on th< paralli 1 of the 
island of Rhodes and separating tilt nvtrs which flow 
towuds the Antic Oetui from those wlmh flow south 
wards Humboldt, mflui need by his own and Klapioth s 
studios of Chinese sources, u presented Asia is eovtred 
with a network of mountain langes running along the 
puilkls and the muidinis and among the forrnei he 
r< presented the Kutn lun as a sort of backbone of Asia 
“the highest and longest mount tm range on the eaith 
crossing Asi i from we st to e ast in its middle pai ts Ritte r 
guided by his k< e » geo rt i iphical ge mus, saw in the Kuen 
lun a northern horde i nelgo of the Tibetan plateau which, 
together with the 1 lan shan mountains nearly pirallel 
to it encloses the “high valley* ( Hoditkal ) oi pi ite in 
of the We stun Gobi or ( him sc lurkestan (Amen, u 409) 
fai the r oast lie added following Klaproth it penetrites 
as a high snow dad langc between the upper Hoang ho 
ind the sources of the Yang tse kiang Jins w is tin 
right eoneeption However — following Humboldt the 

geographers m the middle of tho 19th eentuiy sueh is 
lkigliius m Ins /////# il almhu Atla* (edition of 1892 
Borgkettcn von \sie n und huropi ) true d a sueecssion of 
mountain range s lunmng west te> e ist from the Posphoius 
to till 100th elegiec of longitude fills line pissed dong 
the seuitli e oast of the Blue k Se itluough Asu Mmoi tlu 
Anti Caucasus, and the Kopitdagh whieliwcic eonmcttel 
farther ( ist by hypothetic il i m n e s trued uie>ss Af^liin 
lstananelthe 1* turn h (y # ) with the noitlie in 1 oiele i l ui^e s 
of the Tibetan plate m (Russiin i ui n < Altyn ti^li and 
'N in slian Infill mdsol mewle m m ips) ind still I utliu cist 
Be igliaus eontmuud it though not wit liout some hesitation 
(see Je t < (<)/( ;/ pi) in t lie legion ol the some ts of the 
Blue Rivci I he Km n lun One ut i oi Kulkun w is thus 
a high i uige running Jioiu the Bunn to tlu scaaeesof tlu 
\akm n rivii as i soit of e ontmu ltion e>f isiimlu i in n e 
i mining lioni the 1 unit to tlu Bosphorus Kiehthotui 
in Ins (/uni vol i I87b mule i not ibk ch uige m this 
lepiesentation oi the Kuen lun 1 he noithcin boidei 
l uige of the I ilk tan ]>1 cte m (which evists in le ilit) is is 
now known as Busskiy R uige uiel Altyntagh) diet not 
appeir on Ins imp and the K.ui n lun w is Kpiismted as 
i eomplex system ol inline Kills ])irilhl langes all lunnin^ 
nlon., slightly emveel lines almost west to e ist (eiossing 
the l r >th piulhl unde i in ingle of ibout 1 r ) ) fiom the 
1 amu plateau te> the II )th meuelun Richthofen thus 
give m oiogiiplne jaetuie lit more icniote iiom reality 
— Kiuh as we now 1 now it than even tlu putuie given 
m 18 )2 l»y 1 e igliaus 

Humboldt s In >ul ge m i ih/itions notwithst Hiding tlicu 
liypotlie tual e h u icte i ami iutte i s t u moie e one e t indue 
turns Inseel on l eaulul eksuiptiem, gie illy stimulited 
losuueh m tential Asu anel owm^ to the mvesti^a 
turns ot tlu Pundits C an > Dal 0 le ish Koeklull Iittleelile 
tin pmuej ol Oilcans ind Bom ile>t Dutituilde 1 Inns in 
( e ntral Asia luehthoten and S/tcheiiy in the I* u 1 ist 
Bowel anel L hen old md tspuiall> the seues ot Russi in 
expeditions inauguiated by lijevilsky ind continued by 
Pyevtsofl* Roboin\slj md Ke)/lott lotinin, the biotin is 
(num Or/nnailo ( lombdn vskiy B » n d ino\ ie h Oluiulull 
anel hkissi we aie now ible to eonstiuet i mime oi less 
e orre et map of the region oui which tlu Kuen lun u eel 
to bo traeod It appeals tint langes ef mountain ot 
vory dilleient gee>graplucal input uiel oii n m ha>e been 
kucldhd togethor by till} ^eogiaphers undei the n eneiil 
name ot Kuen lun which name is now lostneted on modem 
mips (‘ Asun in Stick r s Atl is, tlu maps of the Russian 
^eneial stafl) to the noithcin bonk i lange s of the Tibetan 
pi ite iu thus including the. Kenya l in n i in the meiidnn 
ef Miotan the Russi jy Khiebet and the Altyntigli (oi 
\styn tagli) 


As to the partially explored highlands around the 
sources of the Hoang ho, the region which extends farther 
t ist to the 110th meridian, the short ranges Mmshau, 
Hsi king shau, and Tsm ling shan, represented by Wegener 
is continuing the Kuen lun beyond the 104th meridian 
in accordance with Richthofen s views — the whole region 
has assume d a quite differi nt aspec t since the surveys of 
the ltussi in explorers of this region have become known 
Instead ot these xanges we sec the escaipments of the south 
Mongolian plateau facing the plains of China, and running 
in a noitli westerly direction to meet the escarpments of 
In sh in and tho Great Khmgan (q v ) , while in the upper 
e nurses of the Hoang ho the Yang tse kiang, and the 
Mikon a we find three vist ranges — Burkhan Budlia, and 
two as yet unnamed— which run distinctly from the north 
wist to the south-east, between and pirallel to these three 
rivers is appeals fiom the last expedition of RozlofF 
It may ilso be added that modern exploration has given 
a quite difluent aspect to the mountains of Western Asia 
is well T 1ms we see the mighty Hindu Kush running 
I south west to noith eist to join thcPamiis, and (install oi 
| 1 ergliauss Mamsh Roll ind Koigan) we have the plateau 
1 of Afghumtin fringed and intei sected by ranges having 
I the sum southwest to northeast direction the Kopet 
dtgh ippeais as the border lange of the Iian plateau 
miming north west to south oast and the Rlburz and the 
| Anti Ciueasus eseai pine nts have the same direction, while 
the 1 until iange at tho south east corner of the Blick Sei 
I uins southwest to northeast to join the mam Caueasus 
lan^e (see Caucasus) Ihus msteid of i supposed we st 
to i ist elm etion lor all these mount uns, wt lind two distinct 
diieetions south west to north eist md north west to 
south e ist oi wt U noith west to east south east of which 
— il a suggestion by inilogy be permitted tlu lattei 
woultl be tf i much youngei (Secondary and Teitnry) 
origin than tlu forme i as they have bee n shown to be in 
tlu Inn slnn by Mushkctofl 
Tht mount un lan^i s which ai found in ( t ntral Asia in about 
tin (th dc^i oof Htitudc btiwt en th 1 amir plateau and tho 
ORlidigieo >t 1 n^itudi and wliith wcu tornu rly dosenbod under 
tlu va^ut liana t Kuen lun lelmg to sivutl quite distinct 
systems ol mountains 1 1 is now known that the mountains 
which limit tho 1 amirs on tin taa Kasligai mountains ibary 
1 ol h ivt tlu eluiaetei ol l lormidabh borefer iange which goes 
down on tin out sul to the high plains (3900 to 4500 leet) ot 
I aste in Tuikest in hut on tlu othei or south western Bide his 
its foe t on Lho ln n h 1 anui swilling 10 500 to 13 000 lee t above 
s a love 1 llieso mount un iange s have a detmiti direction liom 
mi th \v st to south tast Ihoycrise far above tho snow line 
w Inch lies at a li \ i 1 ol Item 18 000 to 20 000 feet and reat h tlu lr 
highest point in the Mu/tagh ata ifiassivu which consists ot 
^misses md gianitis and tiny give origin to s< voral glaciers 
winch descend to tlu * J 000 fiet lev 1 One and south of tho 
Mu/ti^h ata twe> puallel snow clad ranges mil m tlu samcdirec 
tion from 39 20 to U> 30 N men ting theie the noith eastern end 
ol the Hindu I ush and giviug origin to tlu Ky/yl su the Yaikand 
dun mil the Raskom elaria The uppir paits ol these nveis aie 
now known to How in lon e itudmal*T1l leys at tin south west foot 
ol tlu abov King s until they moiee them to escape into Kasli 
gam I In few pass s across tluso mountains in at liughts of 
Inm 14 800 to 10 40 feet (Kara lash) Undei the name of 
( hung kyr tlu e mountains mt lining still then south easterly 
direction reaili 78 30 long Hu Mu taijh range (hotwien the 
Sliimslial anil the uppci Raskim) beginning in 37 N runs in 
the s une din etion parallel to them hut ntaier to the Himala) a 
(s o map ot Kanjut tli Kaskern and tlu Sary kol by the Russian 
guural stall) €)n the eastern slopes of the Kashgar mountains- 
tlu Russi in giol gist Bogdanowcli f mud tin saint red rocks with 
maiiue fossils which Stoluzka lonsidirid in 1874 as belonging 
to tin Triassic age though they prated to he Upper Devonian 
(eoi il Shomatopont hryo on A t rypa \ft it u Jam A lahhngtus 
and A npera Spinjer l trncuh At ) This important discoveiy 
ittles alse the ago of tin lossihteious locks winch Stoliczka 
found f uthu itfi in tin Kilian mountains at tho issue from tho 
Sanju piss 1 hey also must l e Devonian 

1 rom i 8 30 K to n a range of mountains — the Kilian or 
tlu Jvhotan or Km> i mountains — runs in a west north west tj 
east soi^th i ast direction re j resenting i mighty snow dad border 
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ridge of which the northern foot rests on the high plains of East 
Turkestan 4300 to 4500 feet while its southern or lather south 
south west foot, lies on the shoulder of the north west Tibetan 
plateau 15 000 to 16 500 feet It is in this range that Stoliczka 
found at an altitude of nearly 6000 feet the ( ryphea fossils which 
lie consideied Tnassic and upon which such wide speculations 
about a Central Asian Mediterranean were based later They 
belonged however to the Upper Devonian age (Bogdanovich) 
The passes through these mountains rise hut a few hundred feet 
above the high plains of Tibet and the range has more the character 
of an escarpment than of a true mountain chain 1 lie Mu? tagh 
continues to run nearly parallel to it from north west to south 
east 100 miles farther to the south west raising its peaks to 
heights of 24 360 to 28 870 feet and ending on the Tibetan plateau 
about the 79th meridian It is to this part of the old Kuen lun 
(the Kihan Khotan and Kenya mountains) that the name of 
Kuen lun is now restricted on many modern maps 

The next division of the North Tibetan border range which 
faces East Turkestan has a quite different direction namely from 
south vest to north east which direction becomes west south west 
to east north east beyond the 89tli meridian Prjovalsky has named 
those mountains Russian Range (Kusskiy Khrebet Ak Kar cliekyl 
taghom) while the eastern portion of the same border range 
is known as the Altyn tagh or moio properly Astyn tagh 
according to Bogdanovich however the fount] name is moic 
widely used by cartographers The Russian range consists mostly 
of 4wo parallel ranges one ot which is covered with snow Its 
north western foot is m Fast Turkestan at an altitude of from 
4700 (Kenya) to 4100 feet (Clierclien oasis) while its other foot 
stands on the inconceivably drt ary stony deserts of the Tibetan 
plateau which havo an altitude equal to that of high Furopcan 
mountains i e about 10 000 feet In 86 E a range named 
Akka tagh and faitlicr east Prp valsky s range runs yearly due 
east until it strikes the Jinn I eak or Monomakh s Crown (20 000 
feet) in the C olumbus lidgc which crosses the Tibetan plateau 
from north west to south cast 

A longitudinal valley separates the Russian range from tin 
western ond of the Altyn or Astyn tagli which decreases m 
altitude (11 000 to 9300 loet) beyond 92 F It fringrs tin 
7 saidam plateau which is only 8000 to 9500 ft 1 1 high and eon 
s quently lower than the preceding pntion of the Tibetan plat au 
1 rom this latter the Tsaidam plain is separated by tli 1 saidam 
(olumbus Marco lolo Caiyn^i and 1 oral mountains all running 
north west to south cast 

The 1 ibetan plateau is intersected in fatt by several ranges of 
mountains which run either south wtst to north tast jr noith 
west to south east and thus divide it into rhomboid il divisions 
having something of the shaj e of Bohemia though oil a much 
largei scab and r pres ntin rt so fai as our present knowl dgo 
goes terraces at \arious altitudes ol tlx sc ln^h and massive 
swellings of the eaith s crust The 1 saidam (oi ( haidani) has 
also that rhomboidal plane To a great extent it is tlu bottom 
ot an immense mteiior lake now covered with clayey and salty 
deposit 

The Nan shan Highlands limit the Tsaidam on the north cist 
They embrace a territory 380 miles Jong and 2b0 miles wide (about 
99 000 square miles) entirely filled with paiallel mountain langes 
all running from the north west to the south east 1 lams anel plain 
like longitudinal valleys h%vmg the lr Hat bottoms it altitudes 
ot 12 000 to 14 000 feet (occasionally 11 150 feet and 9200 to 
9900 at the south westl^n bordn) and mteispoised with lakes 
(kuku nor 10 600 loot Khaia nor 13 280 foi t and seveial 
small ones) fill up the space between tkese mountain ranges In 
the south oast the Nan snail highlands reach the highlands of the 
( hmese piovinco of Kan su and n ar the sharp bend ot the 
Hoang ho at Si ang fu (piovmee bhen si) they moot the esiarp 
meats by which the Great Khmganand the Su Shan aio continued 
and by which the Mongo feTCt plateau sinks down to the lowlands 
ot Ghifla On the north east the Nan slian highlands have their 
foot on the h vel — about 4000 tc#1 on the ave rage — of the Mon 
golian plateau i e in the Ala shall On the north we t they 
are fringed by a boidci range ^he Da sue shan which is a eon 
tmuation ot the Altyn tagh from 12 200 to 1 1 000 feet high in 
its passes and pierced by seveial rivers flowing to Lake Khalachi 
7 his border range which continues on to tho 97tli meridian 
separates the Nan shan from the plains >t the Bel shan (see 
Mongolia) 4100 to 5000 feet high 

The results of the Russian Tibetan expeditions combined 
with those of Sreeheny Miehaclis Loe/y and Roikhill have 
revealed the true stiueU?ie of the Nan snan highlands Their 
south western bordoTs jjFtliat is the mountains which rise along 
the north eastern border of the 1 saidam — c nsist ol short 
lmgular chains interrupted by large plains which are sprinkled 
with lakes anel differ but slightly in altitude from the Tsaidam 
itself Next comes a succession of narrow mountain ranges 
which separate this lower bordor tciraco lrom tho higher ono 
(12 000-13 500 feet) The first mountain lange on this higher 
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terrace is Ritters range covoicel m 38 20 N and 96 E 
with formidable snow holds lho passes at both ends ot tin 
snow clad massive lie at altitudes of 15 990 ft t and M b80 
feet respectively lho no\t langt is Ilumloldt s or Ama 
smgu range which 111 ns noith wibt to s>uth oa t fiom tho 
Altyn tagh to about 38 N and is poihap c ntmmd b\ tho 
southern Kuku not ran^t whi h n i ho tlu Hoang ho (<140 htt 
on tho hanks oi tilt nver) at ( ui tie tin It mcliul in lai l 
several otliei paiallel range s— Mush kt toll s Sunt n >11 s Suess s 
Alexander III s Bain sailyk ki tlu mutual nlali ms ot win h 
are however not yet dt hmtivelj setth d and eon pi ntl> (rum 
Grzimailo (in lus artu lo Nan ban m tlu Rusian J n v 1 
pccdic Dictionary) is j erliaps right in <1 scribing this poitiou ot 
the highlands singly as 0 ntral Aun than 

Small lateral chains of mountains rising somo 2000 feet ahovt 
the general level of that plateau and owing th n ngin to tiosion 
connect the eential Nan shan with th next para! 1 1 lange 
which may he dtscrib d as n Ran Tlu mutuil 

relations ol the latter as well a tlu nanus A ltsdiff rt lit chains 
aro equally unsettled Thus on ot them is nam l in Use mm 
nately Nan shan Richthotons ran„ u Monn slum while 
anothci which urns parallel to tho noith istnn slcpo ot tin 
procoding is named Tli do slum m T hole Nan ban i luith in 
lotung In fact tho i< gion is till d by thin lid i nt iang set 
nearly equal height all using al no tho snow hue in many e t 
then peaks finally tlieie is a nmgi ot mountains al < ut 10 000 
ieet high named lung shan by Ol rut lull winch tiin^ s tlu 
noith cast in side of the Ilang eh u fu valle> and b 1 >n s il > 
to the Nan slum system But the stung ol oi es in tlu km su 
province which stretches betwom tlu I un n sh in md tlu p 
ceding range lies however onthclivui level ol th Mcng lia.ii 
plateau (1000 to r 000 feet) 

Cenciilly peaking the Nan slian highland aie a wide re n im 
raised to from 12 000 to 14 000 It e t al en i the st a an l inte isi te I 
by a sme ession of wild stemy anel jaitlysnew elul m imt un 
towering anotliel 4000 to 7000 feet ah >\e it surf ice and anally I 
ill a syste mot nane w paiallel e hams all l mining noith vu silos >uth 
east lho tli uiiH if mountains ai li >m 8 t lemil swul sell m 
as inueli a 1 whiles tlu 1 road Hat valleys between them aft mi 
widths of from 20 to 27 miles As i ink the ] as es ares at an 
altitude of fiemi 12 000 to 14 000 feel and the pal s ie l li 1i m 
18 000 to 20 000 lent in tlus western ] ltien et tin 1 i^hl uul 
wlulo m tlus eastern j iti li tli y may he al < ut 000 feet low< i 
i he gla leis als > attain a gieiter eltvel pm nt in tho vv I in 
p rtion e t the Nan shm luttli v illeys ai eliy ant tlu slo] < t 

1 th the mountains anel tin valleys lun w el hy el ej i iv in 
an dov nel ot vc n etation ( ood pastilles gieim Is are < nl\ 1 u nd 
neai tho streams Ihcsiii is a tlry lav 1 an 1 clay uj m whieh 
IsusJi s ol / phrdra Vtfrnn and vail us S xhila n iow wi I 
aj> ut In the neut h taste in Nan slum entile e sntiui) a stream 
runs in oui b g >r n e an 1 hi th tlu mountain sloj es an I tlu bott >n 
of tlio valleys aie elotlu <1 with vegetation A\ o (is et eonilns 
(/ mu il lutta) and d ei In ms tiee s lijtvi ky s ] >j 1 n 1 ue li 
mountain ash ki and avanct) ol bu lies ij j ai oveijwhci 
Hi^liei uj in tli pi tin s pic pi h (s on finds ill d ><1 n li n 
willows 1 it nt tlla Jtutiist S pin r J m n » K and tl 

rains must ovule ntly hes nnro < qious and 1 ttei ehstiilmted 
In tiles central Nan slum only tlus noith eastern slops aus 
eovmed witli forests In th south wliues tlu Nan shan elite is 
tlu Kansu piovnuc wul at e mini 1 it l ms ot 1 s miles then 
aptaianee and it is only the noitluin slojies el the lulls tint 
are elotlu I with tieses 

Tlus laigo t water bism of tlus Nan shall is Lai i An/ u v >r 
(altitude al out 18 r 00 iecL) which is abemt 6 mile 1< n rt anel 10 
miles wide and attains in the suith a depth >1 ) let Its 

watesr is salt (0 0111 ] en c e nt ot salts) Itieeeive tlu Bukhain 
gol and about 2 oth l at l cams hut has n outllow It is Is ly 
surrounded hy mountains hut geoel alpne nuidews leaili its 
slioics and tovei a n ighhourin^ hilly j hit au Rain seems t> 
fall upon its slmiess n much guater al undone e thin uj on tin 
mountains Numei ms animals is] 1 1 illy the wild d nl y 

{Asinv* hang) au l tli antelope ( hit / gu ( itu u) bree 1 on 

these numdows and languts peilups al Me n n ols gia/e them 
with thoir numerous Herds 4 wo apcei s ed fish bcl>n p m n to 
the S chizopggipvs and Dip/oph /si n cmia aie found in its 

waters Numbers of eagles i Jlaliatu i Mu i) gulls ( Jams 

i ehthyadus L brunn icephalus) and Indian gc e c L twrta mli/a 
and Podic ps irisfutm are attracted to its shoes hut j rob illy 
owing to the lake being fi veil freon N v rnlie i till tlu end of 
March and to the uhsenee of iccds lew buds vi it it during their 
migrations 

The region situated between > an I 9)1 a fai as lat 29 
was cxploicel hy ko/loti in 1900 an 1 1 >01 It uj pus that south 
of the Tsaidam the eountiy firms a ln^h pi item tlu average 
level of which li s at 12 000 to 1 i 000 I et (low l h ve Is are only 
lound in the deeply trenelu d \all y et tho i liu kiver and its 
tributaries) while foui vast sue w clad ridges eioss the surface of 
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the plateau from north west to south east reaching m their passes 
altitudes of 15 500 to 16 000 feet and lifting their peaks 500 to 
600 feet above the passes The north western border ridge of this 
j late au is formed by the Burklian budha and the Arane machm 
which confront the Tsaidam with snow clad deeply furrowed 
p< aks that rise 8000 to 9000 feet above its surfaee The other 
tin ©o ridges run due north west to south cast between the uppoi 
courses of the Hoang h > the Yang tse kung the Mekong and 
the upper Salween Farther h mth west warns approaching lat 
29 we enter a region whe rt Hie tnonsoons begin to make their 
influence ft It and the country assumes more and more the char 
ac ter of an alpine ngion with all the diflerentiations which aro 
c harac torist n of such regions this being due to the more pro 
nounced eioswn lli< villcys are deeply sunk into tlie ]>latoau 
as much as 9000 f ct at the c mil nemo of tho Bin Hivcr and the 
Sy ehu anl tin climate grows much milder down in the valleys 
and the veg tatnn beecjmcs aecrrdingly more varied In all 
j reliability this j late m with its piralkl ranges of mountains 
joins norm hug I ut as > t unexplored esearpment wliuh eon 
n» c ts tlie Hinnlaya with the l rent klnngan 

In tho c iho >f flic «) called bast in Kuen lun it is sufficient to 
1 >k at th me clmn maps of the Russian gem ral stall wine h embody 
Skassis surveys and the roe out mat rials (map of the Kansu 
c x jh lilum corio tod in 1891 in I otanm a wrrk) to sec that 
Ru htholm s and Wege m i s re pic hc ntciti ms c f that r gion li irdly 
give ac irru t idea of its leal slim tun There an no mountains 
in tins legion which cmld be in any way cemno tid with the 
Km n lun j topi r ie with the n >rth in bonlei ridgo of tho 
1 ihc tan plateau On th e mfraiy wo have ficun kalgan to tho 
101th meridian a su i sim of ferrite esc irpinunts by which the 
South Mcmgoliui jilit au (4000 to 5000 loot of altitude ) drops 
down to tho high j lams e f ( Inna 1000 to 2000 ftol and in fhese 
tui ices it is imp s lbl n t t » see a dlicct continuation of tho 
Groat Milligan Only th o ten aces ucl^ed by lelatively low 
bonier rang s alem n the ir es arj nnnts cover hort a /ono rvoi 
200 rmlo s wide (as against 100 miles or less m th ( reat Klnn 
gin m rth of I 1 and assume moio and more a direction 
east noith e ist t wesf south west (oast to w t in the IVmii liii tt 
cse arpme nf I) H>we\er neitlui oio^iaplne ally noi gt logically 
irtii tiny bo connected in any way willi Hie boicltr lango wind) 
si palates I asfeun Turk stun from the North Tibetan j IftUau and 
wine h is tlie enly portion e 1 tho old Kucn lun which can now 
retain that tune h inured name 

Auuioju i n s — Owing to tho vagueness of the conceptions 
atta hod to the t i m Kuen lun to give its literature would 
mean lo enumerate all the explorations earned <n m Contril 
Asia Ming lia and W st rn Ctnna for the last thirty years of 
the 19th e ntiiiy A good enumoratnn of the vvoiks published 
bofire 1890 anel a map of itineraries will be found in WegencT s 
J rsuck cuur Ompaplnt den Auni lun Mai burg 1891 blit his 
map is already out of elate The cjuarto publications of the 
Russian (biographical Society describing the expeditions of 
1 Ilovaisky lyevtsoll Roborovsky and Ko/loff* the bi others Grum 
( l/imailo ltogdanovic h Obruehefl 1 itamn and Skassi for the 
s > called foist rn Kium lun and of ( lomhehevskiy and Ivanoll for 
tho 1 anuis in lae t all the s rics of 7 ? ntia of the Russian ( eo 
graphical S nety and d Ittermann » Mitthnlungen sime 1887 — 
must be consult d foi tin itineraues of the Russian and German 
tiavellois and tho maps base 1 on then surveys unaltered by sub 
fie quont lnodifi aliens and tho ( u (fra phial Journal lor the same 
yoais lot th sain purpose as ugards the Lnglish travellers The 
oiiguiftl re poits f t ho ixploiations of Sven Ilodm Bonvalot anel 
the piinu of Oilcans must he consulted for the travellers of other 
nationalities Shut in le xes of literature will be found also m 
the articles Kuen lun Bogdanovich Nan shall by 
Grum Gr/imailo and many otluis in the Russian hncifdopobdu. 
Did to nary (i a K ) 

KuhnOj Willy (is 17-1900) German physiologist 
was born at Hamburg on 28th March 1817 After 
attending the gymnasium at J untburg ho went to Got 
tingen, when Jus master m chemistry was Wohler and 
in physiology li \\ agin i IIa\ ing graduate d m 1 856 he 
studied under xanous funous physiologists including clu 
Bois Raymond at Berlin ( laude Ik maul in Ians and 
I lid wig and Brueke in A unin At tlu end of 186 5 he 
x\as put in rhaigc ot tin chemical department of the 
pathological laboiatoiyat Bulin undn Viithow in 1868 
lie was appointed professor of physiology at AmstoicUm 
and in 1871 ho was chosen to sure ad Helmholtz in tho 
aunt opacity at Htiddbcrg xvlicie he died on 10th June 
1900 His original work falls into two mam gioups — | 
tilt physiology of muscle and nerve, which occupied the 1 


earlier years of his life, and the chemistry of digestion, 
which he began to investigate while at Berlin with 
Virchow He was also known for his researches on vision 
and the chemical changes occurring in the retina under 
the influence of light The \isual purple, described by 
Boll m 1876 hc attempted to make the basis of a photo- 
chemical theory of vision, but though he was able to 
establish its importance m connexion with vision m light 
of low intensity, its absence from the retinal area of most 
distinct vision detracted from the completeness of the 
theory and precluded its general acceptance 

Kulja (Chinese, Ihho) a territory in north west 
Mongolia, belonging to the Chinese I mpire , bounded, 
according to the treaty of Sfc Petersburg of 1881 on the 
W by the Semiryechensk province of Russian Turkestan, 
on the NT by the Boro-khoro mountains and on the S by 
the mountains Khan tengn Muz art Ttrskci Eshik basin, 
and Narat It comprises the valleys of the Tekes (middle 
and lower portion) Kunghes, the 111 as far as the Russian 
frontier and its tributary, the Rash, with the slopes of the 
mountains turned towards those livers Its area occupies 
about 19,000 squire miles (Grum Grzimailo) 

I hy steal feature* — Ihc valley of the Rash is about 160 
miles long and is cultivated in its lower pirts while tho 
Boro khoio mountains are snow clad m then eastern portion 
and fal^with veiy steep slopes to the valle) Iho Arshan 
mountains which separate the Rash from the Kunghes, 
arc lower but rocky naked and difficult of access Tho 
villoy of tho kunghes is about 120 miles long the river 
flows fiist m a gorge then amidst thickets of rushes, and 
xeiy small portions ot its valley are fit for cultivation 
The N erat mountains m the south are also very wild, but 
are covered with forests of deciduous trees (apple tree 
a] in cot tree bnch, poplai, Ac) and pine trees The 
Tekes flows m the mountains and pierces narrow gorges 
I he mountains which separate it from the Kunghes are 
also snow < lad while those to the south of it reach 24 000 
feet of altitude m Khan tengri, and are covered with snow 
and glaciers — the only pass through them being the Muz 
ait Forests and alpine meadows cover their northern 
slojies Agriculture was formerly developed on the Tekes 
as is testified by old irrigation capals* The 111 is formed 
by the junction of the Kunghes with the Tekes and for 
120 miles it flows through Kulja, its valley reaching a 
width of 60 mile s at Horgos koljat This valley is famed 
tor its fertility and is admirably irrigated by canals part 
of which however, fell into dec§y after 55 000 of the m 
habitants migrated to Russian terntoiy m 1881 The 
climate of this part of the valley is, of course, continental 

frosts of -22 I apd heats of 107 F being experienced 
— but snow lasts only for one and a half months, and the 
summer heat is tempt led by the proximity of the high 
mountains Apricots, peaches pears, and some vines are 
giown, as also some cotton treeiyp ear the town of Kulja, 
wheie the average yearly temperature is 48 5 I (January 
15 July 77 ) Barley isb grown up to an altitude of 
6500 feet 

The population miy number about 125 000 of whom 
75 000 uic settled and about 50 000 nomads (Gium 
Grzimailo) The Tarafulm from F ist Turkestan represent 
about 40 per tent of the population about 40,000 of 
them left lvuljf whin the Russian troops evacuated the 
turitory and the Chinese Government sent some 8000 
timilus fiom diflcrcnt towns t>f kashgam to tike 
their pi no 1 litre are besides \ihout 20,000 Sibos 
and feolons 3500 Kara kidans a It w Duncans and more 
than 10,000 Chincst Tlu nomads arc rt presented by 
about 1 8 000 Tvalmyks, and the remainder by Kirghiz 
Agriculture is msuflicicnt to satisfy tho needs of tho popu 
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lation, and food is imported from Semiryechensk. Fxcel 
lent beds of coal are found in different places, especially 
about Kulja, but the fairly rich copper ores and silver ores 
have ceased to be worked 

The chief towns art Suidun, capital of the province, 
and Kulja The latter (Old Kulja) is on the III river anil 
has about 10,000 inhabitants, chiefly Taranchis It is one 
of the chief cities of the region owing to the importance 
of its bazaars, and is the scat of the Russian consul and a 
telegraph station 

History — Two centuries b c the region was oe cupied by the fair 
and blue eyed Ussuns who were driven away in the 6th century 
of our era by the northern Huns I a tor the Kulja territory 

bfcame a dependency of Dzungana The Uigurs and m the 
12th century tho Kara Kidafts took possession of it in turn 
Tchiughiz Khan conquer* d Kulja m the 13th centuiy and the 
Mongol khans resided in tho valley rf the 111 It is supposed 
(Gram ( rzimailo) that tho Oirats conqueied it at tilt end of the 
16th or the beginning of the 17th century tluy kept it till I7f>5 
when the Chinese annexed it During the msiinet tion of 1864 tho 
Dungans and the Taranchis foimed here the Tarauclu sultanate 
and this led to the occupation of Kulja by the Russians in 1871 
Ten years later tho territory was lestored to China (pa K ) 

gulm, a town of Prussn province of West Prussia 
33 miles by rail noith north west of Thorn on the hank 
of the Vistula The existing town walls date from the 
13th century There ate large oil mills also iron foundries 
and machine shops and manuficture of horseshoes as 
well as an important trade m agricultural product, lnclud 
mg fruit and vegetables Population ( 1 883), 997 r > (1 900), 
11,079 

Kulmsee, a town m tilt province of West Prussia, 
Prussia, 11 miles by ml noitli of lliorn It Ins a fine 
Roman Catholic cathedral (1251 restored 1122), havin ft 
been down to 1823 the seat of file see of lvulm Sugar 
buttei, and cheese are manufactuicd Population (1900), 

#987 

Kill Pp a village of Transcaucasia Russia in the govei n 
merit of Lrivan district Surinulmsk 2 miles from the Arax 
river Close by is the Kulp salt mountain about 1000 
feet high, consisting of beds of clay intermingled with 
thiek layers of rock salt which has been worked from time 
immemorial Regular galleries are cut now in the trails 
parent horizontal salt laye rs from which cubes of about 
70 lb weight ait cxtiactocf to the amount of about 1 70,000 
cwts every year 

KillTfe y a small province of Persia bounded on the 
N by the province of lohran, and on the S by 
that of Kashin It is divided into stven distncts Ins 
a population ot 45 000 to 50,000 ind pays a yearly 
re venue of about £8000 Kum the capital in 34 19 N 
ind 50 55 I has an elevation of *-3100 feet It owes 
much of its importance to the fact that it contains the 
tomb of Imam Rezas sistu I itmeh who died thcic m 
ad 816, and large numbers of pilgrims visit the city 
during six or seven month* of the yc ir The fixed popu 
lation is about 20,000 A carriage roael 92 miles in 
length, constructed m 1890-&3 connects the city with 
Tehran A very fine quality of cotton with a long staple 
is grown m the surrounding cflstucts 

For full description ot province and city see Eastern Persian 
Irak I ondon 1896 

Kumaon, an administrate e division of British 
India m the Noith West Provinces It consists of a large 
Himilayan traet together with i submont me strip called 
the larai or Bhibar ^rea, 13,74 3 squaie miles popu 
lation (1881) 1 046 2o3 (1891) 1 181,567 showing an 

increase of nearly 10 pei cent iverage density 85 pel sons 
per square mile, ranging from 72 m the mojpituns to 219 
in the larai In 1901 the population was 1 202 1 30 
showing an increase of less than 2 per cent At the tune 
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of the census of 1891 the division was composed of tho 
three districts of Kumaon, Garhwal and the Tarai , but 
the two districts of Kumaon and J arai have since been 
redistributed and renamed after their headquarters Naim 
lal and Almora The former district of kumaon had an 
area of 7151 square mileR population (1881) 491641 , 
(1891), 563 181, showing an increase of 14 per cent * 
average density, 79 persons per square mile Kumaon 
proper, with the Tarai, constituted an old Rajput prmci 
pality which became extinct at the beginning of the 19th 
ccmtury The inhabitants aie known as Khasias The 
country was annexed after the Gurkha war of 1815 and 
was governed for seventy >eais on the non regulation 
system by three most successful administrators — Mr Traill, 
Mr J H Batten, and Sir Henry Ramsay Tea gardens 
cover an area of about 3000 acres 

Kumta, or Coompta, a town of British India, in tho 
South Kanara district of Bombay on the searcoast, 40 miles 
south of kaiwar It has an open roadsteid, with a lights 
house and conside rablt trade Caivmg in sandal wood is 
a speciality The commercial importance of Kumta his 
declined since the opening of the Southern Mahratta Rail 
way system Population 10 713 

Kumyks, a people of Turkish stem m Caucasia, 
oecuj >ying the Kumyk plate in (humykslaya ploskost) m 
North Daghestan and South Terek and numbering (1897) 
about 92 400 It is supposed that Ptolemy knew them 
undei tli* name of Kami and Kamaks \anous explorers 
see m them descendants of the Khazirs Vambery sup 
poses that they settled m then present cjuarters (luring 
the flourishing period of the khazar kingdom, m the 8th 
centuiy It is ce item that some Kabardians also stttled 
ItRer I he Russians built forts in their territory m 1559^ 

and undei Petei 1 Hiving long been more civilized thm 
the surrounding C aueasian mountaineers, the Kuinyks have 
always enjoyed some respect unong them The uppei 
tt nates of the kumyk plateau which tilt Kumyks occupy 
le avmg its lowe i puts to the Nogai Tatars arc vt ry te rtile 

Kunar — The kunai valle y (Khoaspes m the classics) 
is the southern section of that great river system which 
reaches fiom the Hindu Kush to the Kabul nvei near 
lalilibad and which under the names of Tarkhun, 
Ohilral, kashkai le is more extensive than the Kabul 
bisin itse If The lowe r reaches of the Kunar are wide and 
eompai itively shallow the liver meandering m a multi 
tude of channels through a broad and fairly open valley, 
well cultivited and feitile with large flourishing village a 
ind a mixed population ol Mohmand and other tribes of 
Afghan oiigm line the bills to the eastward are com 
piratively low though they shut in the valley closely 
Beyond them aie the Bajaor uplands To the west are the 
gruit mountains of Kalmstan called Kishmund, snow 
capped, and tunning to 14,000 feet ol altitude Amongst 
them are many wild but beautiful valleys occupied 
by Kali is who ire rapidly submitting to Afghan rule 
1 roin 20 to K) miles up the liver on its left bank, under 
the Bajaoi lulls ire thick clusteis of villages, amongst 
which ue the indent towns oi Kunar and Pashat The 
littei w is visited by the writer m 1895 and the old orange 
groves and cypress gaidens of the days of Bibir with 
mexlern pivihons of the Kashmir type were found still 
lingering m the beauty of de e ly 1 lie e hie f tributary from 
the Kafuistin lulls is the lcehdara, which joins the river 
close to (. hagan Suai It is a fine bioad, swift flowing 
stieim with in excellent bridge over it (part of the 
Amu s militaiy roicl developments) ind has been largely 
utilized foi inigation llie T e elielara finds its sources m 
the kafn lulls unongst forests of June and deodir and thick 
tangles of wild vine and ivy, wild figs, pomegranates, 
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olives and oaks, and dense masses of sweet-scented shrubs 
Above Chagan Sarig as far as Ainawn, where the Afghan 
boundary crosses the river, and above which the valley 
belongs to Chitral, the river nariows to a swift mountain 
stream beset with bouldi rs and hedged m with steep cliffs 
and diffit ult “ p irris or slope s of rocky hillside Wild 
almond here sheds its blossoms into the stream, and m the 
dawn of sumnu r mm h of the floral bi auty of Kashmir is to 
be found m the Kunar valh y At Asmar thi re is a slight 
widening of the valhy and the opportunity for a large 
Afghan military encampment, spreading to both sides of 
the river and connected by a very creditable bridge built 
on the cantih ver system Then an no apparent n I k s 
of Buddhism in the Kunar such as an common about 
Jalalabad or C hitral, or throughout bwat and I)ir This 
is probably duo to the late occupation of the valley by 
Kafirs, who spread eastwards into Bijaoi within com 
parativily recent historical times, and who still adhere 
to their fastnesses m the Kashmund lulls The Kunar 
valley route to Chitral and to Kafmstan is bung dt 
vilopul by Afghan engineering It may possibly cxti nd 
ultimately unto Badakshan, m which c xsc it will form the 
most diriet connexion between the Oxus and India and 
become an important feature m the strategical giogiaphy 
of Asia (r n n ) 

Kundt, August Adolph Eduard 

Eberhard (1839-1894), German physicist was born 
at Hchwerin m Wuklcubuig on 18th November 1839 
He began his scientific studies at I cip/ig, but afterwards 
went to Berlin At first ho devoted himself to astronomy 
but coming under Iho influence of Ma 0 nus he turned his 
attention to physics, and graduated ui 1861 with a thesis 
on the depolarization of light In 18(>7 he became at 
docent in Berlin University, and m the following year was 
chosen professor of physics at the 7urieh Polytechnic 
then after a year or two at Wurzburg, he was called in 
1872 to btrassburg where he took a gieat part in the 
organization of the new university and was large ly eon 
cerned m the erection of the Physical Institute Finally 
in 1888 he went to Berlin as successor to Helmholtz in 
the chair of experimental physics and directorship of tlu? 
Beilin Physical Institute He died after a protracted 
illness at lsraolsdorf, near I ubeck, on 21st May 1891 
As an original worker Kundt was especially successful in 
the domains of sound and light In the former he do 
vcloped a valuiblc method for the investigation of aerial 
waves within pipes based on the fact that a fine ly divided 
powder —lycopodium for example -when dusted ovei the 
interior of i tube m which is established a vibrating 
column of atr tends to collet t in heaps at the nodes the 
distance botwocn which e in thus be ascertained An c\ 
tension of the method renders possible the determination of 
tho velocity of sound in different gases Jn light Kundt s 
name is widely known for his inquiries m anomalous 
dispersion not only in liquids and vapours but even m 
metals, which he obtained in \ery thin films by means of 
a laborious process of electrolytic deposition upon platinized 
glass Ho also earned out many experiments m magneto 
optics and succeeded m showing what laraday had tailed 
to detect the rotation under the influence of magnetic 
force of tho plane of polarization in certain gases and 
vapours 

Kunerte, formerly known also as Noras*, a river 
of south west \frica, with a length of about 700 miles, 
mainly within Portuguese territory but m its lower course 
forming the boundary between Angola and Gorin m south 
west Africa The upper basin of the rivei lies on the 
inner versant of the high plateau rtgion w hull runs south 
wards from Bihe parallel to the coast foimmg in places 


ranges of mountains which give rise to many streams 
running south and south west to swell the Kunene Tlje 
mam head stream rises ]ust north of 13 S , running gener 
ally from north to south through four degrees of latitude, 
but Anally flowing west to the sea through a break m the 
outer highlands A little south of 16 b it receives the 
Kalonga from the east, and m about 16 50 the Kakulovar 
fiom the west The Kakulovar has its sources m the Serra 
da Chclla and other ranges of the Humpata district, but 
though the longest tributary of the Kunene is but a small 
river m its lower course which traverses the and region 
comprised within the lower basin of the Kunene In 16* 
it is less than 10 yards wide and about 4& feet deep in 
the dry season Between the mouths of the Kalonga and 
Kakulov ir the Kunene travi rsts a swampy plain inundated 
d irmg high water, and containing st veral small lakes at 
othc r parts of the year Bt fore assuming a decided westei ly 
course the Kunene has been reported to send one or moie 
divergent branches towards the Ttosha salt pan m the 
south-east but the truth of this is not established The 
river now becomes smaller m volume, entering an almost 
desert region with little or no vigetation The strealn is 
sometimes shallow and fordable at others confined to a 
narrow rocky channel The country becomes exceedingly 
broken, and many rapids obstiuct the stream, the rocks 
presenting the most varied hues but ni u its mouth the 
Kunene traverses a ngion of sand hills which completely 
block its mouth at low v\ itei There are indications thxt 
a former branch of tho river once entered a bay to the 
south which seems to afford anchorage for ships The 
best hirbour on the coast is however, the great Iish Baj 
a little north ot the mouth of the Kunene 

See ( osx \ Lfat m Pctermann s Mittnlungen No 10 1 858 
Mayo Journey to tho Rmr ( uneno Proceedings hogaf 
Geographical Soc i ty August 1^8 — Jssfn Memo Rose liaeh dtn 

Rmioric I erh tndl Qcsrlh fur hr dl unde u Berlin No 2 1897 
and woil s by ( aj 1 r i o and lv ens (f hf ) 

Kungrady an important trading town m Russian 
Central Asia province of Amu daria, m the delta of th it 
rivei, 40 miles south of Lake Aril altitude 260 feet It 
is the cmtri of stvcrxl caravan routes leading to the 
Caspian bca and the Uralsk province 

Kungur, a district town of I ussia government and 
58 links south southeast of Pirin on Sylva iivei and on 
the highway to bibina It has a technical school two 
public libraries and a hi^li school for girls, besides tho 
usml educational institutions » Tanneries and the manu 
fa< tuie of boots plun glem s, Jeatlu r ovtrcoats, &e , 
exported ehn fly to biberia in much ovit 1000 families 
aie engaged, ire tire ehitf industries It hxs tilde in 
txllow, and lmsicd is expoited and tea impoited direct 
from China Population (1892), 12,400 (1897), 1 1, 124 

Kun Ldng, the name of a district and ferry on tin 
Salween m the northi rn bhan Elates of Bunin Both an 
insignificant, but the pi icy- has gamed notoriety from being 
tin nominal tirmmus m British terntor> of the railway 
under construition across* thi nortlit in Shan States to 
tin bordeis of Yunnan In point of fait howevir this 
ti nninus will be seven milt s be low the fe riy and outside of 
Kun Long cucle At pit sent Kun 1 ong ferry is little usi d 
and the village was burnt by Kai Inns in 1 893 It is si rved 
by dugouts, three in nurabtr m 1899 and capable of carry 
mg about fifteen men on a trip ^Formtily the trade seems 
to have been more eonsidet able, ^nd the Buimese had a 
customs station on the island from which the place takes 
its name but the rebellion m the great state of Theinni and 
the southwiM mo Venn nt of the Kachms, as will as the 
Mxhommedan rebellion m Yunnan, diverted the caravans to 
thi northern route to Phi mo which is still chiefly followed 
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KuOpiO, a government of I inland, Russia, which 
includes northern Karelia, bounded on the N W and N 
by UleAborg, on the E by Olonets, on the SE by 
Viborg, on the S by St Michel, and on the W by Vasa 
Its area covers 16,500 square miles The surface is hill) 
reaching from 600 to 800 feet of altitude in the north 
(Suomenselka hills), and from 300 to 400 foet m the 
south It is built up of gneisso granites, which are 
covered, especially in the middle and east with youngu 
granites, and partly of gneisses, quartzite, and talc schists, 
and augitic rocks The whole is covered with Glacial and 
later lacustrine deposits The soil is of moderate fei tilxty , 
but often full of boulders Large lakes cover 16 per cent 
of surface, marshes and peat bogs over 29 per cent of 
the area, and forests occupy 2,672 240 hectares Steamers 
ply along the lakes as far as Joensuu The climate is 
severe, the average temperature being for the year 36 F , 
for January 13 , and for July 63 The population, which 
was 305,166 in 1897 (226 130 in 1872) consists almost 
exclusively of I inns (less than 1600 Swedes) Only 2 1 
percent of the whole surface is under cultivation Rye, 
bailey oats, and potatoes are the chief crops and m 
good years these meet the needs of the population 
K early 38,800 tons of iron ore are extracted every year, 
and nearly 12 000 tons of pig iron and 6420 tons of iron 
and steel are obtained m ten iron works F ngineefing and 
ehemical works, tanneries sawmills paper nulls and dis 
tillenes are tho chief industrial establishments The pro 
paiation of earts sledges and othei woeiden goods is 
spreading as a domestic mdustiy There is considerable 
tnffic on the railways wlneli cioss the government 
Timber iron butl< r fuis and game are export* d Tho 
chief towns of tho government are Kuopio Joensuu 
(3158), and Tdensalmi (1300) 

KilOpiO, capital of the above government situated 
on lake Kalla v cm 180 miles by rail from the kuivola 
junction of the St leteisbui^ to Helsingfors mnn line, and 
the terminus of the railway which luns south to north 
from Kotka (Gulf of Finland) across middle J inland 
Population (1897) 9 412 It is picturesque ly situ ited and 
has a cathedial two Jyceums and two gymnasia (both lot 
boys and ^lrls) a common ial ind several prof* ssional 
schools An agricultuial school is at lex us close by 
Kuopio, m e onset juenoc of its steamer communication with 
middle Finl ind and the sea (nd Sauna Cxnal), is a centie 
for trade steadily growing m import xnee 

Kuprolu, or Krriuin (Bulgarian 'lahsa Greek 
Tel ism), a town of Macedonia Fuiopean Turkey, in tho 
sanjak of Irizren and vilayet of ^alomca situxted 600 
feet above sea levol, on tho Vardar and on the Salome a 
Metiovitza railway 25 miles south east of TTskub It has 
a consielerable trade m cocoons Population 22,000 

KiinfistAn, tho Country of the Kurds including 
that part of Mount laurus which buttresses the Armenian 
tableland and is intersccterf by tilt Batman Su tho 
Bohtxn Su, and othei tributaries of the Tigris and the 
wild mountain district, wateied by the Greater and J esser 
/xb which marks the western termination of the gre it 
Iranian plateau 

Population —Tho total Kurd population probably ox 
coods two and a half millions namely Tuikish Kurds 
1,650,000, Persian 800 000 Russian 50,000 but there 
are no trustworthy Xxti sties The grext mass of the 
population has its lmmo m Kurdistan But Kurds are 
scattered irreguixrly over the country from tho river 
Sakarfa on the west to Lake Urmia on th^* e ist, and from 
Kars on the north to Jtbel Smjar on the south There is 
also an isolated settlement m khorassan The tribos 
Ashiret into which the Kurds aie divided resemble m 
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some respects tho Ihghlxnd elans of Scotland Aery few 
of them number more than 10 000 souls and the average 
is about 1000 1 ho sedentary and past ot xl Kurds } ah, 

who live m villages m winter and enexm]> on their own 
pasture grounds in summer form an numxsin 0 majority 
of tho population lhe nomad Kurds A ochei who always 
dwell m tents are the wealthiest and most independent 
Thoy spend the summer on the mountains ind high 
plateaux which they enter in May and have in October 
and pass the winter on the banks of the Tigris and on the 
great plwn north of libel Smjar, where they purchase 
right of pnstui ige fiom the Slnmmar A rata 1 aeh tube 
lias its own pasture grounds and trespass by othei tribe s 
is a fertile source of quanel During the periodical 
migrations Moslom and Christian alike suffei from the 
predatory instincts of the Kurd and distuibances are 
frequent in the districts traversed In Turkey the seden 
tary Kurds pay taxes but the nomads only pay the 
sheep txx which is collected as they cross the Tigris on 
their way to thtn summer pastuies 

Chanu tei - Ihc Ivurd delights m the brxeing an and 
unrestricted libel ty of the mountains He is rarely i 
muleteer or camel mxn and does not txl c kindly to 
lixndicrafts Though ignorant and unsophistu ated he is 
not wanting in natural intelligence In reeent years 
educated Kurds have held high ofhec undei the Sultan 
me luding thxt of ( rxnd A i/ui hive assisted in translxtmg 
the Bible into Tuikish and in editing a newspaper The 
men aie lithe active and strong but rarely of unusual 
stature The women do not veil and an allowed great 
freedom The Kurds as a race are proud faithful, and 
hospitable and have rude but strict feelings of honour 
Ihey tu< how eve i much under the influence of dervishes 
xnd when their f xnatieism is aroused their habitual Ixw 
lessness is apt to ctagenciato into savage bubarity They 
arc not deficient in maitial spmt, but hive an innxto 
dislike to the rcstrxints of military service The written 
literature is small but the country is rich m traditions 
md legends ind m lyrn and in epic poems which have 
bo< n funded down from earliei linns and are rented m i 
wind melancholy tone 

Jhstoiy When Sultxn Selim I after defeating Shah 
Tsmail, 1 514 xnm xed Arme nia and Kurd stan he entrusted 
tho orgxni7xtion of the conquered tcmtoties to Jdns the 
historian who w is x Kuid of Bitlis Idris found Kind 
ist An bristling with castle s held byheieditary tnbil chiefs 
of Kurd Arab anel Aimennm doseent who wero praeti 
e ally independent and passed their time in tnbil warfare 
or in raiding tho agnculturil population Ho divided the 
turitory into sanjal s oi districts xnd, making no attempt 
to interfere with the pnneiple of heredity installed the 
local chiefs xs governors He also resettled tho rich 
pastoral country between Przerum and I rivxn which had 
lun waste since tho passage ol Pimm with Kurds from 
tho Hakkiari and Bohtan eiistiiets lhe system of admin 
istration introduced by Telus remained une hinged until 
the close of the Russo luikish wir of 1828 29 Put the 
Kurds owing to the remoteness of their country from the 
capital and the decline of Tui key, had gie atly increased in 
influence and power and had spiead westwards ove r tho 
country as far as Angora After tho w ir the Kuids 
attempted to free themselves fiom lurkish eontiol, and 
in 1834 it became necessary to leduce them to subjection 
This wxs done by lvoshid Inshi The principal towns 
wero stiongly gairisoncd and m my of the Kurd boys 
we re replace d by i uikish gove mors A rising under Bedr 
KMn Bey in is 13 wxs firmly repressed and after the 
Cumean wai the Turks strengthened their hold on the 
country lhe Russo Turl ish w xr of 1877—78 was followed 
by tho attempt of Sheikh Obcidullah 1880-81, to found 
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in independent Kurd principality under the protection of 
Turkey Ihe attempt, at first encouraged by the Porte, 
as a reply to the proje< ted creation of an Armenian state 
under the suzerainty of Russia (see Armenia), collapsed 
after Oboidullahs 1 ud into Persia, when various eircuin 
st mces led the c entr il government to reassert its supreme 
authority Until the Russo iurkish war of 1828-29 there 
had been little hostile feeding between the Kurds and the 
Armenians and as late as 1877-78 the mountaineers of 
both rues hiul got on fanly well together Both suflered 
from 1 ui key both dreaded Russia But the national 
raovemt nt amongst tilt Armenians, and its encouragement 
by Russia if ter the last war, gradually aroused race hatred 
and fanaticism In 1891 the activity of the Armenian Com 
nnttces induced the Porte to strengthen the position of 
the Kurds by r using a body of Kurdish irregular cavalry 
which was well armed and called Haim dull after the 
Sultan The opportunities thus offered for plunder and 
the gratification of race hatred brought out the worst 
qualities of the Kurds Minor disturbances constantly 
occurred, and were soon followed by the massacre ol 
Armenians at Sasun and other places 1894-96 in winch 
tho Kurds took an active part The Haraidieh has tended 
to foster aspiritions for tho establishment of a Kurd prm 
cipihty, and having fulfilled its object, is now regarded 
with distrust 

AunroniTiFH Rich Narratne of a Residence in koordistan 
18 16 —Wa< Ml ii J use naih J mien und drm Lande der hurden 
I up/ig 1 8f2 Consul Tam or in A G S Journal 186 r — 
MllltNOKN H ild 1 ifcamjn (the k lords 1870 VoNLuseiiAN 

Dio Wamlorv Ikor kloinasi ns in V d G fiir A nlhropoloiju 
1 orhn 18S(> — ( i cyton 1 ho Mountains of Kurdistan m Alpine 
l nmal 1SH/ -Hindi u An, Kurdistan laris 1887 — Naumann 
V om Goldnen Horn a den Quellcn des Fuphrat Munich 189 ) 
Murray Hand! oak to Asia Minor tic 1895 — Ifrch Forseh 
n/if/en iiber die harden St Petersburg 1857-58 — Jaba Diet 
kurde 1 ranfaiH St Petersburg 1879 — Justi Kurdisehe Gram 
matik 1880 — Pii\ M and Sooin Kurducht Sammlunq n 1890 
—I vri Iircy Highlands of Asiatic Turkey 1901 — Lxncii 
Armenia 1901 (o W W ) 

KurdlstAn, in the narrower sense, a province of 
Persia situated in tho hilly distuets between AzorbaijAn 
and KormAnshah, and extending to the Turkish frontiti 
on the W , and bounded on the T by Garrus and Hamad An 
In proportion to its si/t and population it pays a veiy small 
yiaily revenue — only about £1 1,000 -due to the faet that 
a git at part of the population consists of wild and dis 
orderly nomad Kurds Some of these nomads pass their 
wmteis m Tmkish temtory and have then summer pasture 
grounds in the highlands of KurdistAn This adds much 
to the difficulty of collecting taxation The province is 
divided into sixteeu distuets and its eastern part in which 
the capital ih situitcd, is known as Ardelan The capital 
is Sinfniiit, usually known as Sinn ah (not Sihna or 
Sahna is some write is liaio it), situated 60 miles north 
west of Hamad m m 15 15 N and 47 18 I , at an c leva 
tion of 9100 feet I lie city has a population of ihout 
15,000 and minuficturcs gre it quantities of caquts and 
felts for the supply of the piovmce and export Some of 
the carpets aie \ery fine and expensive rugs 2 yuds by 
\\ costing £-15 to £20 Post and telcgriph offices have 
been established for a mimbu of years 

Kurgan, a district town (founded 1553) of West 
Siberia, on the Sibcrnn lailw n 160 miles oast of Czelju 
brusk situated in i wealthy agrieul tui al district 0win o 
to its position at the tei minus of steam navigation up the 
i iver 1 obol it lias liecome secoiul only to J yumeft as a 
eommerenl centre It has a public libriry a hot ime 
garden and x municipal bink The returns of its three 
fairs e xce cd £ 100 000 a } e ar It has a large trade m cattle 
with Petiopavlovsk, and considerable export of grain, 


tallow, meat, hides, butter, game, and fish. Population, 
10,579 

Kuriles, a chain of small islands belonging to 
Japan, stretching m a north easterly direction from 
Nemuro Bay on the extreme east of the island of Fzo, 
to Chishima kaikvo (Kurile Strait), which separates them 
from the southernmost point of Kamchatka They 
he between 44 45 to 50 56 N and 145 25 to 
156 32 E Their coasts measure 1496 miles, their 
area is 6159 square miles their total number is 32, 
and the names of the six principal islands, counting 
from the south, are Kunashiri Shikotan Etorofu (gener 
ally called Etorop and known formerly to Europe as Staten 
Island), Onnekotan, Paramoshiri and Shumshu Prom 
Notsu no saki (Notsu Cape), the most easterly point of 
Nemuro province to Toman, the most westerly point m 
Kunashiri, the distance is 7^ miles and the Kurile Stiait 
separating Shiunshu from Kamchatka is about the same 
width The name “Kurile is den ved from the Russian 
Icunty (smoke), m allusion to the active volcanic ( liars iter 
of the gi oup The dense fogs that envelop these islands, and 
the violence of the ciirients m then vicinity have greatly 
hmdeied exploration, so that little ih 1 nown of then physio 
graphy I hey he entangled m a vast net ol sea-weed 
are the resort of innumerable birds and use d to be largely 
freepientcd by seals and sea otters which however have 
been almost completely driven away by unregulated hunt 
ing Near the south-eastern coast of Kunashm stands a 
mountain < alleel Rausu yama ( 1005 feet high) round whose 
base sulphur bubbles up m laige quantities and hot 
springs as wdl is a hot stream are found On the west 
eoist of tilt same island is a boding lake called Ponto 
which deposits on its he el and round its shorts black sand, 
consisting almost tniirtly of puie sulphur This island 
has seveial lofty peaks Ponnobon yama noar the east 
coast and Cliaehanobou and Runndake m the north 
Cliachanobon (about 7900 fett) is described by Messrs 
Chamberlain and Mason as ‘ i cone within a cone the 
innei and highe r of the two being — so the natives sa> - 
surrounded by a lake * Tht island has extensive fortsts 
of conifers with an undergrowth eff ferns and flowering 
plants, and bears are numerous The chief port of Kuna 
shin is Toman, on the south coast Ihe island of Shikotan 
is lcmarkablc for tht growth of a species of bamboo (calltd 
Shikotan cluku) having dark brown spots on tht cane 
Ptorofu has a coast-lint broken by deep bajs of whith 
the principal are Naibo wan Rubctsu wan, and Bettobu 
wan on the northern shoit and Slnkotap wan on the 
southern It is covered almost completely with dense 
forest and has a number of streams abounding with 
salmon Shana the chief port is m Rubetsu Bay I his 
island, the principal of the group is divided into four 
provinces for administrative p. ’•poses, namely Etoiofu, 
Purubatsu Shana and bhibetomo Tts mountains are 
Atosa nobon (4035 feet) in Etorofu Chinpnupan (5009 
feet) m Shana and Moyorodake (3930 feet) and Atuiya 
dake (3912 feet) in Shibctoifio Among the other islands 
three only call for notice on account of then altitudes, 
namily, Ketoi ]ima, Rashua-jima and Matuajnna, which 
rise to heights of 3944 fiet, 3301 feet and 5240 feet 
rtspectively * 

1 opulatum — Not much is known about the aborigines 
By some authorities Ainu colonists are supposed to have 
been the first settlers and to have i rivtd there vid \ e zo 
by others the earliest comeis are believed to have l>een 
a hyperbore in tube ti availing southwards by waj of 
Kamchatka v i he islands the mselves have not been sufii 
uuitly explored to dcteimme whether they furnish any 
ethnological evidences The present population aggregates 
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4413, or 0 7 per square nule, of whom 555 are Amu 
There is little disposition to emigrate thither fioni Japan 
proper, the number of settlers bung less than 100 annu 
ally 

History — The three southern Kurile islands Kunashin 
Ltorofu, and fehikotan, are believed to have belonged to 
Japan from a remote date, but at the beginning of the 18th 
century the Russians, having conquered Kamchatka, found 
their way to the northern part of the Kuriles m pursuit of 
fur bearing animals, with which the islands then abounded 
Gradually these encroachments were pushed farther south 
simultaneously with aggressions imperilling the Japanese 
settlements m the southern half of fcsaghalien Japans 
occupation was very far from being effective m either 
region and m 1875 she was not unwilling to conclude 
a convention by which she agreed to withdraw altogether 
fiom Saghalien piovided that Russia withdrew from the 
Kuriles 

An officer of the Japanese navy Lieutenant Cunji left lOkyd 
with about forty connadts in 1892 Ins intention being to fonn a 
settlement on Snumshu the most northeilv of the kurilo Islands 
Uny embarked m tpen boats and loi that reason as well as 
because tluy woio going to constitute themselves then country s 
extiemo outpost the enterprise attiacted public enthusiasm After 
a lmg struggle the immigrants betaine fauly piospeious See 
A oLcs an the Aur ilc Islands by Captain Snow 1890 (r By) 

Kursk, a government of middle Russia bounded on 
the N by Orel, on the L by Voionc/h on the b by 
Kharkov, and on the W by C heimgov Art \ 17 9 17 squaie 
miles It lx longs to the cential plate vu ol middle Russia, 
of which it mostly occupies the southern slope, the highrst 
parts be in e in Orel and Kiluga to the north of Kuisk 
Its surface is fiom 700 to 1000 feet high, eliepl} laviiud 
and consequently assumes a hilly aspect in the valleys 
of the nveis A ic^ulir hyu oi feitilt loess of i 
yellowish colour cove is the whole suifiee and Kursk 
be longs ilmost entirely to the black earth region of Russia 
llic flora offers a charietei quite distinct fiom tint of the 
provinces situated to the noith, not only on account of the 
black earth fioi i which enters into its composition but 
also of the plants of southwestern Russia which bclon 0 
to it, a eharacteristic which is aeccntuatcd m the southern 
portion of the province (V Zingei Information about the 
I loin of Middle Rmua, m Russiin) The climite is 
milder than that of middle Russia generally, and winds 
from the south east and the south west piev ill m wmte i 
The average tempt return* aie foi the year 42 I foi 
Taninry lib and for July 67 J I he vtiy interesting 
magnetic anomxly known as tile Byclgoiod anomaly 
covering an oval 20 miles lon ft ane^ 12 miles wide neai 
the town of this name has been investigated by Simr 
noff, Pilchikoff Serglnevskiy, and Tillo The population 
(1891,597 in 1862) was 2 3% 577 m 1897 of whom 
1,208,488 were women 199 676 lived in towns It 
is thoroughly Russian (76 per cent Gieat Russians and 21 
j>er cent I ittle Russians) and# 94 per t ent are peasants 
who own about two-thirds of the land (6 808,700 acres) 
and live mostly m laige vill&ges The yearly increase oi 
population varies from 21,000 (bad crops) to 45,000 (good 
crops) Owing to the rapid meie ise of the peasantry 
and the small size of the allotme nts give n at the cmanci 
pation the holdings are now so small utd the rents so 
high that emigration chiefly tp Siberia is on the mereasi 
Three quarters of the available land is under crops, chiefly 
rye Gram is exporter m consult rablo quantities Bees 
are commonly kept There were m 1897 413 000 hoises, 

620,000 horned cattle, 1,030 000 sheep and 500,000 swine 
Factories (steam flour mills, sugar works distilleries wool 
washing, Ac ) give oct upation to about 2 5,000 workers 
(£1 700 000 yearly returns) Domestic and |»etty trades 
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are on the increase in the villages and new ones are intro- 
duced More than 1 000 000 pans of boots (£200,000), 

600.000 ikons and shrines (£19 000) to} caps vauous 
pottery Ac aie made m the villages, but even so guat 
numbers of peasants are compelled to go tlscwheio m seauh 
of work llic province pays about £1 400 000 of direct 
and indirect taxes and £90,000 of munnipi! and village 
taxes a yeai Notwithstanding the i ti e efforts of the 
county and distiu t councils ( emstvo) less th in 10 pi i cent 
of the populition read and wntc lhe province is < tossed 
from noitli to south and from west to south b\ two mini 
lines of railwiy haviu n seveial branches Ihe tiade 
m gram hemp, hempsied oil sheepskins hides tallow 
felt goods, wix homy and hither got ds is very bus] 
There arc fifteen districts the chief towns of which 
are Kursk, Byelgorod (21 850) Dmitriev (7315) Iatc/h 
(1959) Graivoron (7669) Korocha (14 405) Lgov (5 576) 
Novyi Oskol (2762) Oboyift (11 872) 1 utivl (8965) 
Kylsk (11415) btaryi Oskol (16 662) Shehigry (3329), 
Sudzha (12 856), Tim (7380) Many villages such as 
Bonsovka (25,080), Veliko Mikhailovki (20 700), aie 
more important than the district towns time lieing 
twenty two more villages which have from 5000 to 

12.000 inhabitants (i a k ) 

Kursk, capital of the above province It is built 
on two lulls hiving an altitude of 770 feet, the slopes ol 
which ire cove led with orchards It has a public garden, 
mil has become the seat of seveial societies (me dull 
musical ului ttional and foi sport) Beside s the usu tl 
gymnasia foi boys and gills there is i school foi ttaclicis 
Ihere are four n< wspipus Its factories (steam floui mills 
distilleries tobacco woiks, hemp crushing nulls taunt lies, 
soip works iron works) employ about 1000 workers It 
li is a gieat yeaily fair (/ ortnnai/a) to whu h hoists, cattle 
hides sheepskins, fins down bustle wax tallow and all 
sorts of nunufactuied goods makm n an aggie gite vilue 
of £55 000 aie bi ought, and elui mg which consideiable 
commercial operations m all sorts of raw pioduct are con 
eluded Iopulation 52 896 (but one seemingly corieet 
estimate puts it 62,80 5 foi 1895) 

Kuruneffala, the chief town m the noitli western 
province of ( tylon It wis in 1902 the terminus of the 
Northern Railwiy (59 miles fiom Colombo) winch was 
planned to uni 200 miles firthei to the northernmost 
coast of the J iftna peninsula lvurunegala is the cc ntre 
of nee, eocoanut palm, tea, cofloc, and cicio cultivation 
J hi population of the town is 5 300 oi the district 
(1901), 246 618 of the province (1901) 51 > 427 

Kuruntwad, a native state of Indn, in the 
Deccan division of Bombay, foiming part of the Southern 
Mihntta Jagirs Originally eieated in 1772 by a grint 
from the Pcshwa the state his been subdivided since 1811 
between a senior and a junioi bianch llic territory 
of both is widely scattered among other nitive stites 
and Butish districts Area of the semoi bianch, 171 
square miles, population (1891), 45 809 gross it venue, 
Rs 2 01 860 police, 114 13 schools with 696 pupils 

Aiea of junior brain h 131 squire miles, population 
(1891) 13,528 gross levenue Rs 1 48 091 police, 72 
JO schools with 564 pupils joint tribute Rs9619 The 
chiefs, whose title is Pitwanlhan in Piahnians by caste 
The junior branch was m 1902 represented by two cousins, 
ruling jointly The town of Kuruntwad in which both 
branches have their lesidence, is on the right b ink ol the 
I anchganga river near its junction with the Kistni 
Population 9136 

Kustanaisk, a district town of Russian Central 
Asia, in the province of 1 urgai on the Tobol river, 600 
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milts east of Orenburg It is situated m a very fertile 
distriet of the steppis (]>rairits), the lirst buildings were 
erected m 1871, and it has since grown with a quite 
Aim rican rapidity Ihc immigrants from Russia, attracted 
by the fertility of the land built \ large village which 
betaine the centre of tin distuct administration m 1884, 
and a town in 1893, under the name of Nicolaevsk, 
changed later into Kustanaisk It has several schools 
for boys and girls a Russian and Kirghiz progymnasium 
for girls, a society tor piomotmg purnary education, 
which keeps a church school, two libraries — one for the 
pc wants — and i depAt for school books to supply the 
schools of the district A cathedral has been built by 
pnvate subscription There are already JO tanneries, 3 
tallow houses 1 potteries and a fair which is a centre 
for tiade in cattle while its trade returns aie such as to 
make of it a rival to Orenburg and lioitsk i emulation 
(1895), 16 1 16, (1897) 14,065 (settled only) 

KUstendil, the chief town of a department in the 
principality of Bulgaria situated m a mount unous country 
on a small affluent of thobtrouma, 4 3 null s south we stof Soh 1 
by rail The streets are narrow and uneve n and the majority 
of the houses aro oi clay oi wood 1 lit town is chiefly 
notable for its hot mint! il springs m connexion with 
which there aro nine bithin^ establishments Flu vine 
is largely cultiv tte d in the distint borne it mams sui 
vivo of the Romm period whin the town wis known as 
Pautaln, IJJpia I uitilii md J tutilii Auiolu In the 
10th cerituiy it Ixt him the s< it of a bishopric, being then 
and timing the Middle Ag< s known as Volbu/el After 
the overthiow of the Seivun 1 ingelom it eainc into the 
])ossessi()n of Const intuit luntiit r of tho despot John 
J)rajas uid a vassil of Juiley in tho 15th century it 
was known m Velbusla I mja ind more commonly as 
Konst ultimo i JUnji (( oust intiin s Bith) liorn which 
has ele volope d the lurkish mint Kustendil 1 opulation 
(1900), 12,00 1 

Kustendjl bee OoNsi vnt\ 

K listen land, The (eoastlandoi littoral) common 
name foi the three erownlinds of tlio Austro Hungarian 
monarchy, Gor/ arid Gradist i 1 stria and Trieste Their 
combined area is 2976 squuej miles md their population 
(1890) 695,384 and (1900) 755, is 3 They are united 
for certain administrative purposes under the governor of 
Trieste, the legal and financial luthonties of which also 
exercise jurisdiction over tho ontiio littoral (bee separate 
articles ) in 1898 tho t due ation il e stablishme nts include cl 
3 theological seminaries 5 gymnasia 4 real schools, 58 
technical and spc< lal s< iiools (including those for gnls) 
and 4 32 element uy schools The latter were attended by 
about 72 per cent of tho children In 1890 the per 
ci nt igc of lllitei ite s was f 7 an improvement of 9 per 
cent on tho returns of 1880 11ns high ratio is clue 
chiefly to the biekward condition oi the Si iv majority 
Of the 81 periodicals and mwspipers published 54 weie 
m Italian, 17 in blovent 1 m German and 2 in bubo 
Croatian the run unde i being polyglot Grouk and Irene li 
Jhe trade of this pint of the empire is concentrated in 
Irieste (</v) In 1898 the entnt Kustenland had 378 
miles of railway neatly 3150 miles of loads and 74 
miles of navigable inland waterways Therre wero 190 post 
und 101 tokgiaph olhccs with 752 miles of line and 2062 
miles of wire In all thu o ciownl uids is also in Dalmatia 
seahshing affoids occupation to a luge number oi the 
inhabitants In 1897-98 the \ line erf the yield unounte d 
to ibout £ 222 370 The impoiUnt work of re ifiore sting 
the Karst district, which extends over poitions of (a or/, 
Giiehsei Jstria, Tntste, and ovui Cainioh was taken up 
tentatm ly as long ago as i860 1 oi i number of >ears 
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small grants were made for experimental planting, which 
since 1 875-7 6 has been proceeded with m a more systematic 
and more thorough fashion Between 1881 and 1887 special 
reafforesting commissions were formed, and provided with 
funds contributed partly by the State and partly by the 
crownlands concerned The results thus far are con 
sidcrcd very satisfactory Politically, the situation m 
the Kustenland is characterized by the bitter strife 
l>etween the Slav majority and the dominant Italian 
element which turns mainly on the efforts of the former 
to secure educational facilities m their own language 
1 hi inunoBity between the two nationalities is as great as 
that l>e tween the Czechs and Germans 

Set Kui hmlu Das A ustenland und das Aonigrcich Dalmatien 
Vienna 1880 — Jackson Dalmatia the Quamero and Istna 
with ( ettmje and the island of Grado ( and Aquileja) Oxford 
1 H87 (m ON ) 

Kutalah, or Kutaya, a town of western Asia 
Minor, (ounce ted by a branch line with the mam line, 
Lski shehr-Ahun Kara hissar, of the Anatolian railway 

Kutals, a government of Tianscaueasia, Russia, on 
the Black be a Area 1 1,082 square miles Ihe province 
(onsistsof four distinct paits (1) the lowlands watered 
by the Kion and continued to the noithwest, along the 
8( i shore by the narrow strip of bamurzakan anei Abha/ia 
(2) tin slopes of the main Caucasus lange , (3) the 
w« sti rn slopes of tin Suram mountains, which separate 
Kutais fioin the eastern portion of the great Iranscaueasian 
villi y oc c upieel by the province of liflis and (4) the slopes 
oi the Litth Caucasus, as well as a poition of its plattau, 
wateiul by the Chorokh and its tnbutai), A] ins tskhali 
which formerly eonstitutid the Batum province The 
mun range, on the frontieis erf the piovmce, has many 
high snow c lad peaks of which the Dykh tau (17 054 feet) 
tlu bhkhara (17 019 feet), and tlu Adish (16,291 ftet) are 
thi mam ones More than 50 glaciers of the first class 
are ah tody known on the southern slopes oi this portion 
erf the mam range Many second iry riclgts and spurs 
shoot off the main range foiming narrow high valleys 
(seer Caucasus) The buram mountains icach only from 
3000 to 4000 feet of iltitudc while the Aj u Akhaltsykh 
ridge of the Little Caucasus ittains fionr 8500 to 9343 
feet in its highest peaks and is crossed by a picturesepic 
pass, A kail (iberut 8000 feet), hading to the watering 
place of Abbas turnan Ihe districts erf Batum and Artvin 
in tho south west art filled up by the spurs of the Pontic 
lange, 9000 to 11 24 3 feet hi^h (pe,ak Karclikkal) the 
Arsian ridge separating them from the plateau erf Kars 
Deep gorges, through which tributaries ol the Chorerkh 
rush ter the main rmr internet thtse highlands, forming 
most picturesque gorges m their upper eouises Ther low 
lands occupy ovir 2100 square miles They are mostly 
m the littoral region, but extreme ly fertile higher up 
tilt III on 

Cramtes gnoissos and crystalline slates enter into thetomposi 
turn of the main langt with alawou Jurassic and Cretaceous 
deposits m its 1 woi parts The Suram mountains consist on 
tin ir western slopes dnefly of giamtes and gneisses while the 
highlands of the Little Caucasus consist almost exclusively of 
lower Tertiaiy deposits The climate is very moist ami warm 
The winters aro often without frost at all m the lowlands while 
the lowest temjreiaturcs ever observed are 18 Falir at Batum and 
9 at Poti The noun tains condense the moisture brought by the 
west winds and tho yearly amount of ram varies from 50 to 120 
nit lies Tho chief livers are the Rion which enters the Black 
he a at Foti tho Chorokh which ente s the same sea at Batum 
and the lngur the hodor and the B/yb also flowing into tho 
Blaik Sea in Abhazia The vegetation is extremely rich its 
character suggostulg the sub tropic regions of Tapan Tho popu 
/ ition belongs fdmost entirely to tho hartvelian or Georgian 
guup and is distributed as follows — lmeretians 45 per cent , 
Mingielians and Lazes °3 per cent Guri&ns 8 per cont 
l corgi ms 1 5 per cent Svancs 1 5 per cent of other nation 
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tlities there are 6 6 per cent of Abhazians 3 per cent of Turks, 

2 per cent, of Armenians 0 5 per cent of Russians and so on 
87 per cent of the population aie C leek Orthodox and only 10 
per cent Mussulmans Tho total population was 1 075 861 in 
1897 of whom 508 468 were women and 77 702 lived w towns 
In some districts the density was 104 inhabitants per square 
mile The land among both landlords and peasants is extremely 
subdivided and owing to an excellent cultivation fetches very 
high prices I he clnet crops m 180b w ro Indian corn 1 600 000 

quarters wheat, 124 000 quarters barloy 47 000 quarters 
panicum ttdhcum beans rye hemp potatoes and tobacco Indian 
corn is exported Somo plantations of cotton tiees have also been 
laid down Ihe vine olive mulberry and all sorts of fiuit trcis 
are cultivated as also many exotic plants U\u alyptus cork oak 
camellia and even tea) Manganese ore is thi ehipf mineral and 
is extracted for a considerable expoit (160 000 to 180 000 tons every 
year) besides coal lead and silvci oris copper naphtha some 
gold lithogiaph it stone marble kc lactones ari still in infancy 
A railway runs fiom the C aspian Si a vid Tiflis and the Suram 
tunnel to Kutais and them e to 1 oti and Batum and from 
Jvutais to the Kvnili coal and manganese mints The expoit ol 
both local produce and goods shipped by i ail irom other ports of 
1 ranscaucasia is consult rabh Batum and loti being tin two chief 
ports of Caucasia It is divided into 7 districts of whit h the chief 
towns are Kutais capital of the province (3- 492) I ailashi (864) 
chuf town of Iegthum of vvlinh Svanetia makis a stjaiate 
administrative unit {pTistuxstvo) O/urgtti (4094) Om chief town 
of Racha Senak (101) Kvnili of Sharopan district Zugdidi 
and 3 semi mihtaiy districts — Batum (^8 512) Aitvm (6622) and 
Sukhum kale (/809) (j A K ) 

Kutais, capital of tin above province situated on 
both banks of tho Knm (ISO feet in iltitudc) and ton 
ncctcd by a bi inch l id way (5 miles) with the mini lino 
It is well provided with gymnasia and othei schools for 
boys md gills has a school ol ^aideiung, a public library, 
book* shops a huge champagne faetoiy kc Population 
32 492, of whom about lb 000 in kuitvchans 3000 
Armenians, 3000 lows, and 2000 Russians 

Kutno, a district town of luissun Ioltnd govern 
incut and S3 miles west of Warsiw by i til Tt fits si vcral 
woolhn, limn, wool knitting uid punted cotton fie touts 
and ehstil lent s and is the centie of a consult ribh tiidc 
m corn Population ( 1 H ( ) F >) II 005, two thuds of whom 
wcit lews 

Kuttenbergf, a milling town and st it of tin 
administration of a govt mint nt distuet m Bohemia ami 
t station on tin Austrian Noith Wtsttin 1 ail way 10 
mihs east by south of Pi ague An lion foundry consti 
tutes the t lncf addition to the mdustiy of the plaic which 
unhides sugar icfimng brewing the mmutietim of cotton 
and woollen stuffs leather goods and i^rieultuial unplc 
inents On 12th-I6th September 1899 if was the si me 
of a sensational trial erf a Jew named llilsnei on a chuge 
of so called ntuil muidei which wis nude thi starting 
point of an anti St untie agitation 0 lopulation (1890) 
13,563, (1900) 14 799, mostly Czech 

Kuty, a town in the government district of KoseVw, 
Galicia, Austin 35 nujps west of C zernowit/ The 
principal industry is the manufictuie of morocco Itatlnr 
which togethci with the pitch* tar and losm reeo\eitd in 
the neighbouring woods foim its principal u tides t A 
export Po])ul at ion (1890), «6 35 3 (1900) 6702 mostly 
German shaking lews Ihe adjoining village oi Kuty 
Stare or Old Kuty, has a population of 4425, mostly 
Rutliemans 

Kuznetsk, two district towns of Russia 1 huro 
pean Russia government and 150 miles north noi th east 
of Saratov, 74 miles bj^rail east of lenza It has grown 
rapidly since the development of tho railway system in 
the Volga basin It has manulactures oi agricultural 
machinery and haidware in a number of small factories 
and workshops besides tanneries iope works boot and 
shoe making in houses, and theie is consideiable ti ade in 
giam salt and a variety ol wooden goods exported to the 
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treeless regions of south-east Russia Population ( 1897 ), 
23,849 2 In West Siberia Altai region government 

and 210 miles south east of Tomsk, on upper Tom river 
of which it is the head of the navigation It has trade m 
grain, cattle, furs cedar, nuts wax and honey and tallow 
is shipped northwards It is the centre of an important 
mining district Population, 8980 

Kwangchow Bay, or Kw\nociiow Wan a 
coaling station on the south co ist of ( hum acquired 
along with other concessions b> the Trench Government 
in April 1898 It is situitid on the east side of the 
peninsula of I lenchow in the proance of Kw angtung 
and dnectly north of the island of Hainan It is hold on 
leaso foi 99 ye us on similar teims to those by which 
Kiaoehow is held by Germany lort Arthur by Russia, 
and Weihaiwti by Gieat Butain The cession includes 
the islands lying m the bay, these enclose a loadstead 
18 miles long by 0 miles widt with admit able natural 
defences and a depth at no pait of Itss than 3 3 feet 
llie bay founs tho estuary of the Ma islk, nvei navigable 
by the laigest men of wai fe>r 12 milts fiom the toast 
J ht limits of the contcssion inland weie lixeel in November 
1899 On the kit bank ol the Ma Jsht Iiinee gamed 
from Kio Chow I u a Rtnp of teintoiy 11 milts by 0 
miles and on the light bank a strip 15 miles by J 1 miles 
from Lei Chow ] u Jhe country is well populated the 
capital and thief town is lei ( how ihe cession tames 
with it full te internal jurisdiction during the continuance 
oi tlie lease In January 1900 it was plated under the 
authority of the Governor Gene ml of IndoChma who in 
tin same month appointed a civil idmimstratoi tmr the 
country which was divided into three districts A mixed 
tnbunal has been instituted but the loe tl organization is 
maintained for purposes oi administration In addition 
to the ttintory acquired the right has been given to 
connect the bay by railway with the eity and harbour of 
Ompon situated on the west side ot tho peninsula and iu 
eonsequtnet of diiheulties which weie oileied by the pro 
vine nl government on the occasion of taking possession 
and which < ompelkel tin 1 lench to have reeouise to arms, 
the latter demanded and obtained exclusive mining rights 
m the three id joining prefcotuies Two lines oi Irene h 
steamships call at the bay Py reason oi the great 
st i ilegical importance of the bay and the possibilities of 
considerable commeicial development in the country 
owing to the pie sene e of large coalbeds in tin near 
neighbourhood mui h import nice is attached by tho 
I lench to the acquirement of Kwangchow W r an 

Kwanza, a river of West Afrit a with a couise of 
about 700 miles entuely within the 1 oituguese terntory 
ot Angola Ihe actual souiee has not yet been visited 
but piobably lies m about 13 40 S on the Bihe plateau, 
at an altituclc oi over 5000 feet Ihe 1 ortuguese travclle rs 
C apello and Ivens it ached m 1878 a point m J 3 3 fe 
where they heard of a lake called Mussombo, from which 
the stre am was supposed to rise but they were unable to 
leach it Just north of 12 they found the Kw inza about 
00 yards wide and 1 3 to 1 6 ft e t dt cp J rom this point to 
10 , during which mterv al it flows noith westw aids re cciving 
many tributaries, especially the 1 oando from the c ast its 
course is imperfectly known In about 1 0 , and at intervals 
during its westeily passage through the outci plateau 
escarpments its course is bioken by lapuls the nvei flow 
ing m a will defined valley flanked by higher giound 
The lowest lall is that of Kambamba or 1 lvmgstone 
with a drop of 70 feet below whieh it is navigated by 
small steamers though very shallow m the dry season 
There! is a slutting bai at its mouth which can only be 
crossed with great caution, but as a lailway now runs from 
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St Paul de Loanda to Ambaea, the use of the river as a 
waterway lias become of less importance 

See Alkxandkhsok On tho Kivcr Quanza Journal MGS 
1876 — Caifiio and Ivkns Jrom Menguela to Yacca 
London 1882 (e Hf) 

Kyaukpyu, a distnct in the Arakan division of 
Lower Burma on the eastern coast of the Bay of Bengal 
In 1891 the population numbered 163,832, of whom 
145,223 were Buddhists and Tams, 13,882 aborigines 
(mostly Chins), 4301 Mahommedans, 290 Hindus, and 
136 Christians (91 of whom were natives) in 1901 it 
was 167,594, showing an increase since 1891 of 2 3 per 
cent There wi re in 1898-99, 1105 villages in the district 
paying a levenue of Its 4,73,0 15 Of a total aiea of 
2,807,680 acres, the area cultivated m 1898-99 was 
137,559 The rainfall m 1898-99 was 17 615 inches 
The chief town, Kyaukpyu, had a population in 1891 ot 
3549 It has a municipal committee of twelve members, 
three ex ojjlno and nine appointed by tin local govern 
rnent, and there is a third-class district jail liamri is also 
a municipal town. It had a population m 1891 of 3317 
Kyaukpyu is a port under the Indian Ports Act (\ of 
1889), and the steamers of the British India Navigation 
Company call there once a week going and coming between 
Rangoon and Calcutta Theie wue 106,549 gallons of 
earth oil produced in 1898-99 fiom the Kyaukpyu oil 
wills The amount has remained neai ly stationary foi 
some years 

Kyauksfei a district m the Meiktila division of 
Upper Burma with an area of approxmntely 1273 square 
miles, and a population in 1891 of 126,622 and in 1901 
of 141 296 It is also known as the ko-kayaing , so 
called from the original nine canals of the district fin 
distnct consists of a genuully level stup running noith 
and south at the foot of the Shan JIills and of a lully 
region using up these hills to the cast and including the 
Yey tman tract, which lus between 21 30 and 21 40 N 
and 96 15 and 96 45 E, with peaks rising to between 
4500 and 5000 feet I his traet is rugged mil scored by 
lavines, and is very spaisely inhabited Ihe Panlaung 
and /awgyi rivers from the Shan State s flow through the 
chsti lc t and aie utilized lor the numerous irrigation canals 
Notwithstanding this, much timber is floated down, and 
tho lanlaung is navigable for small boats all the year 
lound Ram is very scaiee (26 03 inches, 1898-99) 
but the canals supply ample watei for cultivition and all 
ottu i ] mi poses llioy aie said to have been dug by King 
Nawralita m 1092 He is alleged to have completed the 
system of nine canals and weirs in thiee ycais time 
Others have since been constructed Since the inncxatum 
many wue in serious disrepair, but most of them have 
been greatly improved by the construction of proj>er legu 
lators and sluices Two thirds of the population art dc 
pendent entirely on cultivation for their support, and this is 
mainly rice on irrigated land In the \ oyaman tract the 
chief cultivation is taungya oi hill rict The great bulk 
of the population is pure Burmese but in the lulls there 
are a good many Danus a cioss between Shans and Bui 
inese In 1891 the classification a< cording to religion was 
— Buddhists and Jains, 122 771 Mahommedans, 3133 
Hindus, 528, and Christians, 190 The railway runs 
through the centre of the p iddy producing area and 
fc eder roods ojien up the country as fai as the Shan foot 
lulls. The greater part of the distnct consists of state 
land the cultivators being tenants of Government, but 
theie is a certain amount of hereditary freehold The 
total area of cultivated state land is 137,100 acres, and of 
non state land 68,205 acres Kyauks& town is situated 
on the Zawgyi river, and is well laid out in regular streets, 


covering an area of about a square mile It has a 
population of approximately 7201, mostly Burmese, with 
a native of India trading colony Above it arc some bare 
rocky hillocks, picturesquely studded with pagodas 

Kydf Thomas (1558-1594), one of the most 
important of thi Elizabethan dramatists who preceded 
Shakespeare, remained until the last decade of the 19th 
century m what appeared likely to be impenetrable 
obscurity Owing to the industry, however, of certain 
bnghsh and German scholars a great deal of light has 
been tin own on the life and writings of Kyd He is now 
known to have been the son of Francis Kyd citizen and 
strive ncr of London and to have been baptized m the 
dumb of St Mary Woolnoth, Lombard Street, on 6th 
November 1558 His mother, who survived her son, was 
named Agnes or Anna In October 1565 Kyd entered 
the. newly founde d Merchant Taylors School, where 
1 dmund Spenser and I homas Lodge must at ditterent 
tunes have been his school fellows It is thought th it 
Kyd did not proceed to either of the universities, he 
certunly followed, soon after leaving school, his fathu s 
business as a scrivener But N ish dese nbes linn as a 
“shifting companion that rin through every art and 
throve by none lie was very early attracted to litem 
ture and the stage Newtons translation of Seneci 
printed m 1581, had, without question, a strong m 
fluence on the imagination and style of Kyd Professoi 
Boas has made a very interesting analysis of the tracts 
of contemporary literature to be found m Kyds existing 
writings It is believed that he produced his famous pla> 
Ihe Spanish 1 ragedy, about 1586 , the eailicst surviving 
quarto is undated This drama enjoyed all thiough the 
age of Elizabeth and even of Janus I and Charles 1 so 
unflagging a success that it has been styled the most 
popular of all old Inglish pliys Ct rtam expressions m 
Nashs preface to the 1589 edition of Groom s Menaphon 
may be said to hue started a whole woild of speculation 
with regard to Kyd s activity Much ol this is still very 
puzzling noi is it re illy understood why Ben Jouson 
called him sporting Kyd In 1592 there wis added 
a soit of prologue to Ike Spanish Tragedy called J he 
Just 1 art of Jeronimo not printed till 1605 11ns 
is not rigaided by the latest tutus of the diamatist as 
being lus work On the otlur hind, it bee onus more 
and more certain that what German criticism calls the 
Ur Ilamlet , the original draft of the tragedy of thi 
Prince of Denmark, was a lost work by Kyd, probably 
composed by him in 1587 Ihis theory has been veiy 
elaborately worked out by Professor Sairizin and con 
firmc d by Professor Boas , these scholars are doubtless 
right m holding that tr ices of Kyd s play survive in the 
first two acts of the 1603 Iirpt Quarto of Hamlet but 
in our opinion they go too far m attributing much of the 
actual language of the last fjirce acts to Kyd Kyd s next 
work was in all probability the tragedy of Sohman ami 
Perseda , written peihaps m 1588 and published in 1592 
No copy of tho first edition has come down to us but it 
was reprinted aftei Kyds death, m 1599 In the summer 
or autumn of 1590 Kyd seems to have given up writing for 
the stage, and to have entered the service of an unnamed 
loid who employed a troop of ‘ players Kyd was probably 
the private secretaiy of this nobleman, m whom Professor 
Boas sees Robert Radclifft afterwaMs fifth earl of Sussex 
To the wife of the earl (Bridget M orison of Cassiobury) 
Kyd dedicated m the last year of his life his translation 
of Garniers Cornelia (1594), the only work to which 
Kyd attached his name 3 wo prose works of the 
dramatist have survived, a treatise on domestic economy, 
Ike Householder's Philosophy , 1588, and a sensational 
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account of The most wicked and secret Murdei mg of John 
Brewer , Goldsmith , 1592 That many of Kyd s plays and 
poems have been lost is proved by the fact that fragments 
exist, attubuted to him, which are found m no suivivmg 
context lo wards the close of his life Kyd wis brought 
into lelattons with Marlowe which place his charactet m 
rither a painful light It would seem that m 1590 soon 
after he entered tht service of his nohit man K)d forint d 
the acquaintance of Mailowe If tilt foimer is to bt 
believed, he shrink at once ftom tht latte l as a man 
‘intemperate and of a ciutl heart,’ and ‘irreligious 
This however, was said by Kyd with the rope lound his 
neck and is scarcely consistent with a good deal of 
nppaieut intimacy between him and Mnlovve When, m 
May 1593, the ‘lewd libels’ and “blisphcmics ot 
Marlowe came before the notice of the Star C handier Kyd 
wis immediately ai rested, pipers of Ins hiving bun found 
“ shuffled ’ with some of Mailowe s, who was imprisoned a 
week late r The pretenc t on whn h Kyd was arn steel was 
the suspicion of his having attached a seditious li be 1 to 
the wall of the Dutch churchyard Kyd w is put to the 
toituie, but nothin^ was obtained from him m the way of 
conic ssion The most serious point mule against him was 

the discovery in his chamber of i papa of vile heretical 
conceits denying the deity of Tesus Lhiist Kyd m m 
a^emy of appichcnsion, isseited that he 1 new nothing of 
this document ind tried to slntt the uspon sibil it y of it 
upon Marlowe, but he was kept m pnson until after the 
dt ith of that poet ( 1 st 1 une 1 59 1) \\ he n he was at length 

dismissed his pation lefused to tike him bad into las 
si r\ ice I he poet fell into uttei destitution and s ink und« l 
the weight of ‘bitter times ind privy brolen passions 
He must have died late m 1594 and on the 30th of 
December of that yeir his parents rcnounceel then admmis 
tixtion of the goods of then deceased son m a document 
of gieat importance htely discovacd by Iroiessoi Selnel 
If us posthumous repudiation of tlu toi lured and beggned 
poet by his lespcctable pirents is the list toueli needed to 
eoinplete the gloomy portrnt of K)d whieh iceent seholn 
ship h lb Idle d up 

idle mi])ortrinec of Kyd, is the pioneer m tlu woiule i 
lul movement of sc ciflmdrann in England gives gieat 
mteiest to his woiks and we arc now iblc it last to 
assert what m iny critics have long eoiqectuied tint he 
takes in that mewement the position of a Jeadei and 
ilinost of an inveiitoi liegarded fiom this point of view 
J he Spanish luigedi/ is a woik of exti loidimuy vilue 
since it is tlie eaihest speemun of effective sti^e pottiy I 
existing m English litcratnie It hid been preceded cmly 
by the page ant poems of Itch and Lyly m whn h ill tint 
eemstitutes m the modem sense theatncil technique ind 
effective construction w is entirely ibsent J he so gifts 
in which the whole power of the the itrc as a place of 
general entertainment wi $o consist weie supplied e uliest 
unong English playw lights to Kyd and were hist cxeieise d 
by linn, so far is we cm see fci 1 >8G lias then is a 
more or less dehmt/e startup dite fen I lizabc th in chain i, 
and of peculiar value to its Inston ins Curiously enough 
The SjKimsh 1 ? aged y which w is the earliest stige pi ty of 
the great period, wts also the most popultr anel held its 
own i lght thiough the care e i s of Sli ikespe are Pc n Jonson, 
and Iletcher It was not any slioiteorning m its hmow 
mg ind cxcitm n plot, but tin tameness of its an hue 
vc rsiiication, which prolnbly led m lb()2 to its iee living 
“ aeldit lejiis 9 which have bum i gieat stumblin^ blo< k to 
tlu clitics It is known tint J’eii I on son w is paid for 
these additional seems but the > tie evtieinely unlike all 
other known writings of his, and si v ail seliolais have 
independently conjectured tli it Webster wrote them Of 
Kyd himself it seems needful to point out that neither the 


Germans nor even Proiessoi Boas seems to h alize how littlo 
definite merit his poetry has He is important not m 
himsc If but as a pioneer The influence of Kyd is marked 
on all the lmmcdntc predict ssois of Shake spi uc and the 
bold way m which scenes of violent mine wen tieitcd on 
the Elizabeth m stige appears to be directly owing to the 
example of Kyds innovating genius Hi uDtion to 
Hamlet Ins dre idy been noted and 7 ttus Uuhonnns pie 
smts md oxaggn ites so many of lus chu ittaistns that 
Mi Sidney Let ind others lnvi supposi el tint tragedy to 
bt a work of hyd s torn lie d up by Sh tkt spe ait Pi ole ssoi 

Boas lioweva brings cogent c b|ce turns i^amst this the oiy 
founding them on what In eon idcis tlie imitative inferi 
oiity of J if us Amhonuus to 1 In Spanish Tragedy Tlu 
( enmn critics have puslie d too far the lr attempt to find in 
dilations of Kyd s influence on lita phys of Shakespeare 
Jin extraordmaiy interest felt fm l\yd m Geinnny is ex 
]>lamcd hy the fact th it lh Spanish Inxquiy vv is long the 
best known of all Elizabeth m j >1 s abioid It w is acted 
at hrankfurt in 1601, and published soon ifta wards at 
TSuiemberg It continued to be a stoel piece m ( uinui) 
until the beginning ot the lbth centuiy it was equilly 
])opular in Holland, and potent m its effect upon Dutch 
elramitic lite ratuie Kyds works weio first collected and 

his hi o wutten by Piofessor Iiuleruk S Pens in 1901 
i lie principal Gennan authorities ate Sma/in (1892) 
Fischer (1893) Gassnei (I89i), J leiselier (189b) and 
Schick (1898) (fc c ) 

Kyffhduser v a double line of hills m Thuringia, 
Gamany, of which the northern lool s steeply down lpon 
tlie valley of the Goldene Aue inel is ci owned by a 
couple of ruined castles — Iiotlu nburg (1 f 40 feet) on the 
wist and lvytrhausen (1542 feet) on the cast The latter 
built piolubly lti the 10th cintuiy w is frcepuntly the 
re side net of tile Hohuistaufcn emperois and was finally 
destioyed m the lbth tent my It is sut mounted by 
an imposing monument to the Pinpoint William J, 
211 feet high tlie cejucstuan statue of tlie cmpcior 
alone being 11 feet high According to a popular 
mcl long accepted legend the hmperor Bubuossa 
(tudeiiek 1) sits asleep beside i marble tiblc m the 
interior of the mount tin summnded b> his knights 
iwaitmg the destined diy win n he shill iwakai md lead 
the united peoples of Gammy ig mist the enemies of the 
empiie, and so miuguiate in ei i of umxtmpled glory 
But G Vogt his idvaiucd cogent ic isons (see Hist /nt 
sf hnjt vol xxvi })]> 1 31-187) for lie lie vmg that the ic al 
hero of the ]c n eiul is tlu 1 est of tlu gie it Hohcnstaufen 
emperors nimely lredeiul JT not Prcdaick 1 Aiound 
him giiduilly aystilh/ed tlu hopes of the Gamin 
peoples and to Inin they looked tor lit Ip in the hom 
of their soiest need Put this is not the only legend ot 
i slmnbeiing futuie dc liven i wlni h lives on m ( ernmn> 
Similar hopes cling to the numoi> ol ( hailemagne sleep 
liip, m a lull near 1 adciborn to tint of Wide kmel m i lull 
in Westphalia to Sieglncd, m the hill of Guoldseck and 
to Henry I in a lull ncai ( oslai And the legend has its 
pirallcl amongst other peoples — < g the ] nglisli looked 
for the second coming of Kiig Aitliuf the Dims foi 
that of Holger Dinske the Sweeles for tint of Kug Olaf, 
the Portuguese for that of Dorn Sdmtiui tlm ancient 
1 ersnns for tint of Bust mi ami so foith 

Kyosaip Sho-fu (18 11 1889) lipmese p untei, 
was born at Kogi m tlu piovime ol SJmnotsul t Jipan 
m 1831 After working for a short time is a boy, with 
Kuniyoshi, he nceivul Ins artistic ti unng, in the studio of 
KanG Dolnku, but soon ibmdoiied the formal traditions 
of his mastei ior tin gie itei freedom of the popular school 
Duimg the political ferment which pioduced and followed 
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tho revolution of 1867, KyAsai attained a considerable 
reputation as a caricaturist He was thri c tunes arrested 
and iinpusoned by the authorities of the Shogunate 
boon after the assumption of effective power by the 
Mikado, a griat corigiess of pamtirs and men of letters 
was held, at whir h Kyfisai was piest nt He again expressed 
his opinion of the nt w move ment m a caricature, which 
had a gr< at popular sue cess, but also brought him into 
the hands of the police tins time of the opposite paity 
Kyfisai must lx consult rul as the greatest successor of 
Hokusai (ol whom, howevei, he was not a pupil), and 
as the first political cirioatunst of Japan His work 
— like his lift — is somewhat wild and undisciplined 
and “occasionally smteks of the saM cup” But if he 
did not possess Hokusais dignity power, and retireneo 
he substituted an exubeiant fancy, which always lends 
interest to dr mghtsmanskip of very great technical excel 
lcnce In addition to his caricatures KyAsai painted 
a large number of pictures and sketches often choosing 
subjects from the folk lore of his country A fine col 
lottion of these works is pn served in the British 
Museum, and theiet art also good examplis in the 
National Art 1 ibrary at South Kensington and the 
Mus6e Guunet at Pans Among his illustrated books 
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may be mentioned lehon Taka-kagami, Illustrations of 
Hawks (5 vols 1870, &c ), Ky6sa% Owafu (1880), Ky6mi 
Dongwa A yosai link u gwa Ayosai Aiaku gwa A ydxai 
Mangwa (1881), Kydt&ai Suigwa (1882), and Kydsai 
Gwtulen (1887) The latter is illustrated by him under 
the name of Kawanabe Toyoku and two of its four 
volumes are devoted to an account of his own art and 
life He died in 1889, at the age of fifty eight 

See Gi IM* r (L ) and Regamky (1 ) Promenades Japonaises 

1 ans 1880 - Anderson (W ) Catalogue of Japanese Paint 
ings w the British Museum London 1886 — Mortimer Menpes 

A 1 orsonal View of Japanese Art A Lesson from kycteai 
Maga me of Art 1888 (f F 8 ) 

Kyshtym, a town and iron works of Russia, govern 
ment of Perm ind 56 miles by i ill east of 1 Chelyabinsk 
on the Siberian mam line, and on a river of the same 
name winch connects two lakes Tho official name is 
Upper (Vcrkhne) Kysfitymskiy Zavod m order to dis 
tinguish it from tlie Lower (Nizhne K ) works situated 

2 miles lower down the same rivei Nearly 26,000 tons 
of iron and iron goods are turned out yearly at these two 
works winch employ more than 2500 workers Popu 
lation 12 531 


Lablche, Eugene Marled 815-1888) French 

dramatist was born in 1 aris on 5th May 1815 of bourgeois 
parent ige On h avmg sc hool hi 1 m gan reading for tin bar 
but llti ratlin hid men powerful attiutions and he was 
hardly twi nty years old when he gave to the ( henthtn 
— an impertinent little magi/int long vanished and for 
gotten— a short story entitled m the e ivaliti style of the 
pi nod, / cs pfus b(Ut s sont ft* plus faum f A few others 
followed mue h in the same strain but failed to c ite h the 
attention of the public Labielu as fai as wo are able 
to (onjeeturo from his private correspondence was much 
impressed by the gieat works of the llouiislung romantic 
school Very little tiace howevei of its mllucnee cm be 
found in Ins fust liti riry attempts He trie d his hand at 
dramatic ciitieism m the htvut da Tludtres and in 183S 
made a double venture on the stage Ihe smill llicfitro 
du i antht on produced amiel some signs of popular fivour, 
a chains of lus Lawn at Louhit while a vaudeville Coylhn 
on f hom/m mpnirmnt poh written in collaboration with 
Male Michel and given at the Pilus Royal introduced 
foi the fust time to tin Pinsians a pi ov mml aetoi who 
wis to become and to remain i great favounte with them 
(h asset, the famous low comedian In the following yen 
Labiehe still doubtful ibout his true vocation, published 
a romance called 1 a (ft dts ( ham p* M llalc\y Ins 
successor at the Academy and his panegyrist informs us 
that tho publisher bee ana a lnnkrupt soon after the novel 
was out ‘ A lueky misadventure foi the biographer 
concludes, this timely w lining of Destiny sent him back 
to the stage when a eaue r ot sue cess w is iwaiting him 
J licit was yet another obstacle m the way When he 
mamccl he solemnly promised to his wife s paicnts that 
he would renounce ome for all a piofession then eon 
side red incompatible with moral regularity and domestic 
happiness But lyear iltci waids lus wife spontaneously 
leloascd him fiom lus \ow and Labiehe many yeais aftei 
wauls rt called the incident when lie dedie ited the fust 
edition of lus complete works — lo my wift Labiehe m 
conjunction with Vann Alan Michel Clurvillc andDumi 
non contributed tonne pliys intu sperstd witli couplets 
to various Pans theatns Ihe series culminated in the 
memorable faret in tno aets bn chapeau de 2 >adle dltalie 


(August 1851) It remains to this day an accom 
phshed specimen of the Irench imbroglio m which some 
one is in search of something but does not find it 1 11 five 
minutes before the curtain falls Pnor to that date 
labiehe had been only a successful mudenfhsti among a 
crowd ot otheis but a twelvemonth later he made i new 
dc pirture m Le Misanthrope et l Auvergnat All tlu plays 
given foi the next twenty five yeais, although constructed 
on the old plan contained a more or less ipprtcnble dose 
ol thit comic obhcrvttion and good sense which gr iduilly 
raised the Iicneh faice ilmost to the level of the eornedy 
of clnricter and manners Of ill the subjects lit saiei, 
4 w Inch oficred themselves to me 1 have sehcttd the four 
gcois I ssentially me dioe rt in his yiee s and in his \iitues 
In stands lulfway between the hero and the seounelicl 
between the saint and the profilgite Duriig, the st<ond 
period of his career Labioho had the collaboration of Deli 
eour C holer and \ few otheis When it is xsked what 
shire in the authorship and success of the plays miy be 
claimed for those men we shall inswer m 1 mile Augiers 
woids Pin distinctive ejualities which seemed a listing 
vogue for the plays of I abiche aie to be found m all the 
coniedios wntten by him with ditleruit colhboi itors, and 
are conspicuously absent fiom those which they wiote 
without him All tint is known ol his littmy methods 
leads to the same conclusion, namely tint he was both the 
leading spirit and the woikwig lnnd m the pombmed 
efiort A more useful an^ more linpoitant collaborator he 
found m Geoflroy whom he hid known as a debutant m 
his youngc r days and who *em uned his f uthful interpreter 
to the last Gcofiroy impersonated the bow guns not only 
to the public but to the author himself and it may be 
assumed tint labiehe when writing could ste and hear 
CVoftroy acting the character and utteimg in his pompous 
fussy way the woids that he had just committed to 
paper 

Cthmare fe hen Le Voyage de Perrwhon, la 

( rammam , Un Pad dans le Crime , La Cagnotte may 
be quoted here as the happiest pioduetions of I abiche In 
1877 he deliberately brought his connexion with the stage 
to i close md rt tired to his rural property m Sologne 
ihert he could be seen every day, dressed as a fanner, 
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with low brimmed hat, thick gaiters, and an enormous 
stick, superintending the agricultural work and busily 
engaged m reclaiming land and marshes His lifelong 
friend, Augicr, visited him m his principal it), and, being 
left alone one da) in the library took to reading his host s 
drimatic productions, scattered here and there in the 
shape of theatrical brochures The it suit was that he 
strongly advised Labiche to publish a collected and revised 
edition of his works The suggestion fust declined as a 
joke and long insisted, was finally accepted and carried into 
effect Labiche s comic plays in ten volumes were issued, 
by successive instalments, during 1878 and 1879 The 
success was even greater than had been expected by the 
authors most sanguine friends It had been commonly 
admitted tli it these pltys owed their popularity in a great 
incisure to the f ivounteactois who had appeared in them 
but it was now discovcied that on the contrary all with 
tht exception of Geoffroy had introduced into them a 
grotesque and caricatiual element thus hiding from tht 
spectator, m many cases the tiue comic vein and delightful 
delineation of human cliartttci The amazement turntd 
into admiration, and the em/ouement became so general 
that very few dared grumble or appeal scandalized when, 
m 1880, Labiche was elected to the French Academy 
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It was fortunate that, in former yeais lie had never 
dreamt of attaining this high distinction foi, as M 
Pailleron justly observed while trjrng to get rid of the 
little faults which were in linn lu would have bun m 
d inger of losing some of his sterling qualitn s But wlu n 
the honour was bestowed upon him lie enjoyed it with Ins 
usuii good sense and quiet modest) lie died m Ians on 
23rd January 1888 

homo foolish adnmers have placed him on a pai with 
Moliere but it will lx enough to say that he w is nm< 
thing better than a public amusnn Man) of his plays 
have been transfemd to the English sttge Thc\ an m 
the whole as sound as they uic inteitammg Lou is 
practically absent hom Ins theatre In none of his pla\s 
did he evei venture into the depths of fe muiine psychology, 
and wonnnkind is only re pi esc lit eel in them l») pretentious 
old maids ind silly, insipid ilmost dumb young ladies 
He ridiculed inarnagt according to the m\ an tile custom 
of Trench playwrights but in a file lull) and ^ood nature d 
manner which always left a door open to upintanu md 
timely amendment He is nevci eotise neur suggestive 
\ftei he died the French farce which lie had ivised 
to something akin to literature relapsed into its former 
grossness anti unmeaning complexity (a Fi ) 
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I IJnitft) Kingdom 

factories and \Vo)k shops — Since 1878 most important 
developments of legislation for the protection oi liboui m 
industry have been made in the division of the hw wlneh 
relates paitieulaily to fac tones and workshops 1 lie Act 
of 1878 remained until 1901 although much had been 
meanwhile superimposed a monument to the etloits of the 
gieat factory ref oi mers of the first h elf of the 19th ten 
tury, and the general groundwork of safetv for work is 
in factories and woikshops m the main divisions of simta 
tion s< cmity against accielents, physical fitne ss of work rs 
general limitation of h< uis and times of employment for 
)oung workers and wonu n 1 lie Ae t of 1901 which came 
into force 1st Jammy 1902 w is an amending as well as a 
consolidating Act Cornpai iscm of the. two Acts shows liow 
ever, tli it, in spite of the ui vantage s of fui the i consolidation 
and helpful clnnges m arrangement of scetions and nil 
portant additions whic h tenel towards a sju e i tlized hygiene 
for factory life the fundament il features <>t the law as fought 
out m the 19 tli centui) icmain untoucln el 8<» f u as the 
law has alteied in character it has clone so by ^ladual 
devclo])ment of ceitam sanitary featuies, onginally sub 
oidimtc, and not b) it treat fiom its e ulier aims 

The piteise effect of the new law as a vs hole with its 
considerable amendments Ins m vvoikmg yet to be tested 
but its general intention can be made eleai b) refeienee 
to the Acts uid decisions which it embodus 

The Act of 1878, m a suits s>f Acts fiom 1883 to 189 p >, 
received striking additions, based (1) on the experience 
gamed m other blanches of piotective legislation, n/ 
development of the method of regulation by specul 
lilies and administrative inquiry into accidents under 
Coal Mines Acts (2) on the findings of royal commissions 
and parliamentary mquiius, e </ , increased eon 
Additions ^ ro ] 0 f “outwoik and domestic woikshops, and 
%fg tot limitation of “oveitime (5) on the develop 
ment of administrative miclnneiy for enforcing 
the more modern law i elating to public health, t c/, trans 
feienee of administration of sanitary provisions m woik 
shops to the local sanitary authorities , (4) on the trade 
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union demand for means foi securing tiustworthy iceoids 
of w igt contracts be twee n employe! and worl man ( q the 
section requmng particulars of work ind wages foi puce 
woikis The Inst additions to the Act of 1878 weie how 
c vt l ilmost pure ly attempts to dell liioic ade quale ly tli in 
hid been attempted in the code of 1878 with stnkin ft 
instances of trades injurious to he iltli, without any sug 
gcstion of a gioundwoik foi future ligulation of otliu 
lujuuous oi danguous tiadcs Thus the Tutory and 
Woikshop Act of 1881 provided that white le id fac tones 
should not be eaincd on without a certificate of lonfoimity 
with ceitam conditions and also made piov isioii ioi sjcenl 
lules on lines supersede el by those laiei down m the 
Act of 1891, ipplic ible to any employment m a faetoi) 
oi workshop uitihcd as duiguous oi mjiiinms b) the 
Sccietaty ol State The Act of 188* aK< (It lit with 
simtaiy conditions m bakehouses a eliss of woikpluces 
liable to be a menace to public health is well as mjuiiou 
to woikers if the stric test hygic nn conditions lie not full) 
observed C utam elt fruitions and e\pl in it ions of pit vious 
enactments touching overtime and employment of a child 
m any fietoiy or woikshop weie also included in the Act 
of 1888 A eliss of factoncs in which excessive he it and 
humidity senously affected the health of opeietives w is 
next de lit with m the Cotton Cloth 1 actoins Act, 1^89 
1 Ins piovided for special notice to the C liuf Insptctoi fiom 
ill occupiers of cotton cloth fat tones (/ t my loom shed 
oi woikshop, oi pait there of, m winch we mug ol cotton 
cloth is earned on) who intend to pioduce humidity I ») 
ai tihcial means regulated both tempt i itun of woikioom 
md amount of moistuie m the atmosph it, and pi ovule cl 
tor ti sts and rceoids of the same md fixed i tmdud 
minimum volume of fiesh an (000 cubic le et) to b< idnuttcd 
in cvtiy hour foi evtiy puson employed in the Juetoiy 
Powei was u tamed foi the feecietny of Stati to modify 
by order the stand nd foi the maximum limit of humidity 
of the atmosphere at uiy given tempi i itim A slioit Act 
of tw o clauses in 1897 extended this povvt i tootla l mcasmes 
foi the protection of health, icc online nded by a elepait- 
mental committee ippointed to impure into the working 
of the Act of 1889 
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Tho special measures from 1878 to 1889 gave valuable 
pi u< d<nts for furtlia ckvdopmints of special hygiene m 
factory lift, but the mxt advance, in the Factory and 
Workshop Act 1891, following is it did on the House of 
Lords (VmimitUt on tin sweating syst< in and the Berlin 
lnt< rnational Labour Conference extended ovtr much 
wider giound Its ]>i me ipa.1 objects were (ci) to render 
administration of the liw relating to workshops more 
tffknnt, putirululy is rtguels simtation with this end 
m vk w it nude flit pimiary controlling authonty for 
sanitary nmttus in woikshops the local sanitary authority 
(now known is the District ( ouncil) acting by then 
officers and giving them for the purpose the powers 
of the Lss numtioiis body of fietory inspectors while 
at the same time the piovisions of the I uhlie He iltli 
Acts n placed in workshops tho very siiml u sanitary pro 
visions of the laetoiy Acts (/>) to provide for gi eater 
s cuiity against accidents and more e flaunt fencing of 
machinery m factoius, (e) to ext ml the method of ic 0 u 
lition ot unhealthy or dingerous ewcupations by applica 
tion of sjrteial lilies and nepine mints to any incident of 
< mployme nt (otlu r th in in a domestic woikshop) certihe el 
by the Secietiry of State to be dangerous ea injurious to 
he ilth or dange ions to life or limb (<l) to laise the a^i 
of employment erf elnlelie n end restnet the employment of 
women immediately aft 1 childbirth (<) to nejuirc par 
tieulaisol i lie of w ige s to be given with work to juice 
woileis in lertiui In UK la s of the textile inclustlles (f) 
to imend tin Aetol 1878 in vinous suhsidiaiy wiys with 
the vuw of linpioun., the idmimstration of its pimuples, 
r /, l»y liiei isiu^ tin means ot < lie eking the amount erf 
overtime woiled unpouuing msputois to e nte i worl 
places usid es dwellings without i justice s warnnt and 
tile imposition ot minimum jh n ilties in et rtun e ists On 
this Act follow e el a pe nod of foul years of greatly acce lu 
it e d administiative activity inel ipplic ition of the new 
powus to mike detailed ngulitions foi the piomotion ot 
sjueiil liygien in unhealthy industries No fewu than 
sixteen tiadts we re m foui yens scheduled by tin Secie 
tiny of State as dange ious to health lln nnnnci of prt 
paling and estiblislun^ suit iblc rules(gie illy modified }>y 
tin Ait of 1901) will bi elialt with In low 

X lie 1 ae teny and Woikshop Act, 189 r > fe >11 owe d thus on 
i ])( nod ot ixciiisi of mw powus of idmnnstiative iegu 
I it ion (the period lr ing ilso that dining which the Royil 
( omnussion on 1 ibour made its vvicli smvey of liulustinl 
e eruditions) ind liter two successive mniul ie ports of the 
( lint Insjre < tor ot iaetoiies liael embodied njioits and 
u e ommuidations from the woinm nisjrcctois whom 1801 
vve le fust icicle (l to tlu mspt i ten ite Aglin tilt chief 
featuies of an even wide i legislitive client than that of 
1891 wen the ineuased stringency and definiteness ot the 
measuies ioi s eui in., h) rt u me and sate conditions of work 
Some of the se measures however involved the introduction 
of new pjimiplcs as m the provision fur the prolnlution 
of the use of i dingerous machine oi stuiituii by the 
oidei of a nngistiiti seoiut and the jrowu to include in 
the special rules drivvn up in puisuiuet ol section 8 ot the 
Act of 1891, the piohilution of the t mployme nt of my 
class of persons, oi tin limit ition ot the period of employ 
limit of any class of ji isons in any juoeess stliululcd 
by orciu of the ►Stuttuy oi State J hi si last two 
powers have both been ivuusil, and with the exucisc 
ot the latter passed awiy without o]>position the 
absolute freedom of the unjrloyer ot the adult mile 
labouiu to canyon his manufacture without legislative 
limitation of the hours of hbour bee oriel only m si^m 
he am i to these in w eh velojune nts was tile iddition, for the 
fust time since 18h7, of new cl isscs erf werrkjrlaees not 
covered by the general definitions in section 9 3 of the 
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Consolidating Act of 1878, viz (a) laundries (with 
special conditions as to hours, *l<k), (b) docks, wharves 
quays, warehouses and premises on which machinery 
worked by power is temjrorarily used for the purpose of 
tin construction of a building or iny structural work 
in connexion with the building (for the purpose only 
of obtaining sicunty against accidents) Other entirely 
new provisions m the Act of 1899, later strengthened 
by the Act of 1901, were the re ejuirement of a reason 
iblc temperature m workrooms, the requirement of 
lav itone s foi the use of persons employed in any ele part 
mint where poisonous substances aie used, the obligation 
on occupiers and medical practitioners to repent cases of 
industrial jroisomng , anei the }>enaltie s imposed on an 
e r ii] >1 oyer wilfully illowmg wealing apparel to be maele 
cle tried err re jiaired m a dwelling house whe re in inmate is 
suffering from infectious disease Another provision was 
in w which aimed at empowering tlu Secretary of State to 
spe eify classe s of outwork and an as with a view to the 
n n ul ition of the military eonelition of premises m which 
outworkers ut employed Owing, howevei, to the con 
elitions ittachcd to its txereise no ease wis found in 
which this power eoulel eerme into operation and the 
Act of 1901 deals with the matter on new lines The 
requirement of innual returns from occupitis ol persons 
empkyul and the competency of the person olviiged 
with infringing the Act to ^ive evidence m his dele nee, 
win two important new provisions calling tor notice, 
as also the adoption ot the powus to direct a fonnal 
investigation of my lecielcnt on the lints laid dpvvn m 
section t r > of the Coal Mints Regulation Ae t, 1887 Other 
sections relating to sanitation and saftty were develop 
mints of ]>ri vious lcgulitions l tthcr than Irish departures 
( q the fixing of a stinehird ot ovuciowding provision 
of sanitaiy accoinmod ition stpai ite for lath sex when 
tin standard of the Public Health Act Amendment Act 
of 1890 lnd not been idopted powu to order i fan or 
other mull lined me ins to carry off injurious gas, vajroui, 
oi othu impuiity (tlu j>re vious power covenng only elust) 
Under the head of safety the fencing of inachim ly 
and definition of accidents vveie nude mort pieeise 
youiip, jursons wen piolubitul ffom cleaning dingerous 
maelinury and addition il sife. guards igunst risk of 
injuiy by hit or ])anic weie introduced On tin question 
of employment the two foremost amentliru nts liy m the 
almost eomphte prohibition ol overtime foi young persons 
and the ustintion of tin powXi of an employer to employ 
piotectul persons outside his faeXoiy oi workshop on the 
sum day that he had employed them m the factory or 
woikshop Under* tin head of pit tuulars of work md 
wi^es to piece woikirs an important and ntw power, 
highly v ilue el by the workers, wis given to apply the 
pi maple with the necessuy modifications by order of the 
Secretary of State to industries othu thin textile 

Jn 1S99 an indirect modification of the limitation to 
employment of ehildicn # was effected by the blemuitary 
J elu< ition Amendment AcJ which by laismg from eleven 
to twi Ive yi irs the minimum age at which a child may by 
tlic byt laws of a loe il authority obtain a total or partial 
exemption from the oblig ition to itttnd school, made it 
unlawful for in occupier to take into employment any 
child undu twtlve yeais in such i m inner as to prevtut 
full time attendance at school I he age of employment 
humic gentially then by the same as it has been for 
employment at a mine ibove ground sun t 1887 The Act 
of 1901 makes the prohibition of employment of 
a child uncle j twelve ye us of age in i f ictory or ©//pJl* 
woikshop direct uid absolute lindtr the dm 
sums of sanitation, siftty fitness for employment, special 
n 0 uUtion of dangerous tricles special control of bale- 
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houses, exceptional treatment of creameries, new methods 
of dealing with home work and outworkers important addi 
tions have been made to the general law by the Act of 1901, 
as also m various regulations for strengthened ad minis 
trative conti ol New gt neral sanitary pi o visions art those 
prescnbmg (a) ventilation per se foi eveiy workroom, 
and empowering the Secrctaiy of State to fix i st unlaid 
of sufficie nt ventilation , (b) drainage of wet floors , (< ) 
the power of the Secretary of State to dc line m cert nn 
eases what shall constitute sufficient and suitable sanitary 
accommodation Now safety provisions are those relit ing 
to — (a) Examination and report on steam boilers (5) 
prohibition of employment of a child m cleaning below 
maehmeiy m motion, (r) power of the District Council to 
make bye laws toi escape in ease of fire The most un 
portant administrative alter itions art the following (a) A 
justice engaged in the same tiaek is or lx mg office r of in 
association of persons engaged in the same trade as i 
pei son charged with an offence nny not act at the hearing 
and determination of the charge (6) oidmaiy supervision 
of sanitary conditions undei wind) outwoik is cairn d ou 
is tiansferred to the District Council full powu bem 0 
reserved to the Home Othce to intuvuie m case, of neglect 
or default by any District ( ouncil 

The following p>ai xgraphs anil at piesentm n an idea of 
the scope of the modified and mnndod Dw, is i wl^ole, 
adding wrlitro cle irly neeessuy le fere nee to the effect of 
the Acts of 1878 to 1889, which ceased to apply after Ust 
December 1901 — 

lh< wejrkplaces to which the Aet a] plies ai lust lactoncH 
an! wnrkhlvois steondly laundncs docks w halves k< 

. enumerated above as introduced and i emulated partially 
Detlm ou ]y by the Act ol 18) Apait hom this second iry 

qbs bat and having ie*aid to woikphn cs which lemam 

undefined ly the law tli Aet may bioadly be said to apply t> 
pninises looms oi j lacen m w hi< li miuual lab an with oi ywtliout 
tin aid ot mechanical pecvvei is exeiused toi gun in oi incidental 
to the making attain* le pairing einamcntmg nr finishing oi 
adapting loi sale ft any at title oi pail et any article II steam 
watm ji othei met haineal piovvn is used in awl < 1 the manulaetm 
ing ] loeess the woikpUu is a lie ten y if n t it is a woil shop 
111 lo is howrvci a list ot eighteen e lasses ol w iks (hi ought 
undoi the laetuy law loi n isons ol sal ty Ae he 1 n woiksh ip 8 
g< unally were logulate d) w h^h an defined as laet lies whctlm 
] vvti is nsod in them l iut 1 uton s un again subdivide 1 
into textile uid lion textile the y are textile 1 1 the inichumvis 
e m ploye dm] le. paring manulae tuimg rr finishing eottin vv >ol hail 
sill tlax hemp jute trw China gi iss ee oumt tit»i i e»tl»e r like 
nnteiial utliu stp irately oi mix dt<„ th i oi mix el with iny etlui 
nnitiial oi any labile made tlnir it all othei i items an n n 
textile Ihe ehstuif ti ell turns c» the histone al e n 0 in of laet i\ 
le^ulition the cut best places <alhn n hi it*ulnti lihivin* be n the 
t k 1 lie lactones and the leguliti us 1 main m s me n sp ets 
slightly linue stnngcnt than in the non t< \tile la t lies uid w lk 
sh ps though the genual pi Msims an almost tin sum Unco 
special elassts el vvoil shopw have foi eeituti puip iscs to he lis 
tingmshed li mi onlinaiy we ll shops win bin luel tumimitvvjil 
simps (e«) 1) mestic wnkships ic any pin ite h )iis< i em i 
pla< e which th m^h use el as a dwelling is 1 v l i on of the w il 
in ic I em then a weukship and ill wliieli th only ] is ms 
employed aie mcmbcis of the sum family dutlhng tlniej al ne 
in these womens houis an uni stiwted f b ) \\ miens w il 
sh js in which noithei tlnhlnn ini y un* pcisons u emj)l ycel 
in these a more listic anau*e limit* 1 h ms is pe innssil It than 
in oiehnary woiksh j>s (c) Woiksh ps m which m n nlv aie 
employed — these ccmt unehi the sam genual u*ulut ions in l n ai 1 
to samtatnn as thei workshop s ilsi undei the piovisirns el the 
laetoiy Aet as l _,aiels seurnty and ll eeitilud hv the S uetny 
ot State miy bo biou*lit undu special ltgulitiou* Hi y ate 
othei w iso outside the seope it tin Act ol 1^01 

Hit pusons to whom the ngulitums apply in the al ivo defined 
woikplaceH are diildren i i p isons between tho ages e»t twelve 
an l loui teen younj p<nms te hoys oi gills 1 etwee n the ag s 
ot fourteen (or if an educational certificate has been obtained 
thirteen) and oightcc n years of a^e and vomin i t lemale persons 
above the ago of eighteen tlmsc are all pi dc tied persons to 
whom the *enoial piovisions of the Aet me lu i\e cl the Kgula 
tton of hours and tunes of employment ajply To adult men 
gonerally those provisions broadly only apply which art aimed at 


securing sanitation and safety m the conduct ol the manufacturing 
pi 0 ( css 

Tho person genmally responsil k loi observance ot the piovisions 
of the law whcthei these iclatc to ht ilth sal tv limitation >1 
the horns ot lftbcm oi othu matteis is the occvpier ( i t im un 
de tilled m the Aet ) ot the tact >iy woiksh p i lmudiv 111 le 
au how c v oi limits to his it span il iht v («) g lit iall\ wl u the 
Of up at i has used due diligence to ail i< the ex etiti n 1 1 tli A 1 
and can show that anothei p ison wliethli a^ lit iv ul \ il 
man ol otlu l p eis >n is th i ul often lei (/) sp e ilh m i i i t iv 
the sections ulatmg to anpl ynient e I pi tee te 1 ] e is n wl t 
the ownci <i hiici 1 ami Inn ei imp 1 m nteiiiv nlv met hum al 
powoi is semi 1 e is n othei Hum th eeupurot the la t iv il) 
ovvnei >i hn i s ) hit as i je t any 11 ne igam t the Vet n 

imttid in ulatimto i pi nwh lsemjl \»din nnexion wjO to 
machine or nupihni lit and is in the em]loyment a p>ay t tli 
ownci oi him sliall le d med t h tl » ui| i i 1 the laet i> 
(r) foi the onopiupis ol i porting ae idcnts th aeti l 1 n |1 v i 
of the peisen liijund m nnv la t iv i weal h \ l 1 oun 1 unde i 

pemalty immediately t it p it the sam t the up i i (/is (ui 

as i dates to samtaiy c< neliti us 1 m m h <t ma Inn n itli\in n >1 

noticts in tenement fae ton t lu h n r ui h lined hv th I ul In 

Health Aet 1875) gent tally spieaking tdes tin p la ol the 
ot cupnei 

>mj loyment m a factoiy i woikshop nn hide v\ nl whethei I i 
wages oi not (a) m a inanulactuiing pic e oi liau li i ill (/) m 
deanin* anvp lacc use l foi th sam (< ) in i leaning i ilin*any pint 
>f the mac hnieiy (<1) any "oil wlntsoevu linilentilte t hr pioeess 
ci handle laft oteoune ted with tho ai tn U made 1 t us t mml in 
any p>art ol the fa te ty oi w ukshop wlui maehmeiy is used oi 
manutactmc emuei on except at meal turns oi when mac hum y 
is stopipiod ait d cnied to bo cm] loy < el until th contiaiy ispioveit 
lhe Act howtvci does not ap)| ly t m mp l ymutlntli sohpuiposi 
ot itpiaiiin^ tlio juiniKtsfi inaclmmy noi to tlie ji eessol jn 
serving and euring lisli immeidiatcly ujjoii its uimiil m tin fishing 
boats m Older to p it ve nt tho lish fi mi be ing elestievye l oi spnjh 1 
ntn to the puoeess of (leaning and piepaung fiuit so lai as is 
ne cessaiy to pnev lit it hum spioilm^ tluiiii-, tin m nths ot Tune 
Inly August and Sepetomle i Certain light liamlmalts came d m 
bya iamilv only m a pinvato house or room at me ^ulai lute rvals aie 
also outsielo the hcojm ot tin Aet 

The loiciiifst piovisi uih ai i those lelating to tin samtaiy 
conditi ill of tin v\ oil places and the gone lal see unty j! eveiy cl i s 
ol vv oi ke i E v t ty laetoiy must le kc j t in il d anly s . . 

i eouditi u In t hom noxious t Hlu via ventilated m sucli 4 on 
1 a manna as t undei haimltss so hn as piactieahle n ases 
vapours dust <i ethei imp unties gen lat d m tli munul i tuic 
must lx p l ivide <1 with stiff i lent and suit abl samtaiy nv imnees 
sepnatc loi the se x s mil t n >t hi c veit low (led (n it less Hum 2 0 
eurne iiet dining the day 100 dining v itime lei a le woilei) 
In Hies matlcis the law d p uhlic healLli tak s m w il 1 j >ps tin 
place of the laet lyAtl tlie leijun limits 1 e mg sill stunti illy the 
same Although li wevn |imiuiily tin ofh is >i the I)i tint 
( miml eiitoiee th simtiuy pi nisions luwoilsh ps the ( ovcm 
m nt la t ly msp <t is may give netic ol am del d in th in t 
th Di ti let Conn il in wh elistint they in situate audit pi 

I e tdings an n >t tak n vutlun en me nth 1 y th lattei th la t n 

I inspre*toi mav net m delimit and lecov i exp ns s Item the Disln t 
( e mml Ibis ] vut does li t extend to eh m sli vv nksh ps 
i whie h ai undei th law nlatiii,^ t > pul lie health so 1 u as gc im il 

I sum tat i ill is e me l lie rl ( n ml p w is ai iesei\e It tli 

| Seentaiy of St it vvh te he issaUsluel that the 1 a t ly A t i 1 iv\ 

I i lal mg tj pubh lie ilth as i gunls v\ eikplae has n t 1 ee n 
I cam d vut 1\ my Distnct C mml te mthon/e in m pn t i 
| dining a ] n el mined in his ndu to adiusteadol th Di tint 
| ( nniril Othei g lie ml samtaiy pirevi i ms adnnmst idly the 
I ( overunmit mspe toi h an th le juu mml m fa tones and \\ c 1 1 
j she is el washing mvemni ts whei ] is n u suh tane s ai 
us el ad cpiatc m usuns f n ecuiin,., ml maintaining a n is n 
ehle t ni] itttun 1 «u h a kind is will not ml il i with th 
polity il the an m a h loom in which any pi n is mj 1 y l 
mnntaianei d Hulhennt mrans ot v ntilatnn m eseiv l in m a 
laeteryei woiksh ]> (in eoiifoiinity with su h stand ml a mav le 
pin se lib d 1 y < id t il the Seri taryofStite) pi visa n < 1 a f in I 
eariy li injuiious dust gas >t othn impmity an I pn v nt tli i 
inhalati li in any til toiyoi weikshoi diaina* f tl is when w t 
pi oi e ss s an earned on I el launelii s inel bal e b us s tli i in 
turthcr samtary regulations e g in lauinhiis ill st v s f i lx ihn^ 
urns sliall be suthciently s piaiated fi mi any n min* loom an 1 the 
lb oi s shall I o drained in luhamamm i will all w tli watei 
to How oil fi ely and m bal t house s a cisle in supp lying watei to 
a bal cl louse must be puite st paint e from that supp lying watei te 
a watei el sot and the lattei may n >t communicate dm tly with 
tho bakehouse Use ot undtigiound lakelnusos (/ e a iakin* 
room with Hooi nion than thuc teethe! w th gnmnd a<l]oming) 
is peiolubited excepit when alitady us el at tb piassnig et the Aet 
turthcr m these casts after 1st Jauuaiy 1 ( )04 a certificate as to 
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suitability m light ventilation Ac nmst be obtained from the 
Distne t Council In other ti ados eet tilled ly the Secrctaiy >t Stitt 
fmtlicr sanitary regulations may hi mad to hick as see uuty in 
hr ilth by spceiul iuhs to be j»rc s< fitly t me he don 1 he S( < re tary ol 

Stat may ale > make sanitary it quire rm iiIh a c m hti n ot planting 
such < xeepti ns t y thege u ral law as lie is empovv i d in some (as s 
to giant In lad nit h asdistimt fr mi workshops a jk n dual him 
washing (or washing with hot witu and sjaj wh<n punt an 1 
vainish have 1 <n us 1) ! ill insid walls mil dings nee at 1 it 
in (v ry 1 uitt n m ntlis is ri pun 1 (in bak h jus s no m si\ 
iik nths) As n^ai Is sulli it n y an I suiUl lilt v f samtaiy at tom 
tin datum any stuidnd di t rriun 1 by nihi <1 tin S ntary ef 
Statt shall I « i I s t \ dinth li it in Is to win h it is niarh aj { li ill 

S i urity in tin ns t in u him i y is pr jvul d i< i 1 y j i i anti ns 

as the (I aning t madniury in in itit u and wrrking 

„ . 1 twi u tin h\< 1 an 1 ti evening puts t s If i tmg 

nrf W y 1,1,1 ^ n,J( thivtn hy j wu ly 1 n ing t nia huuiy 
accidents 1,11 * * ^ ' 111 1* W( nng miq < t jis to < btain an < i tit r i i in 

a oiul of minimal y |iir is lit t i >n t< pirhilit t he mi 

t< rn] oianly oi absolutely if mat hin ly wiys w iks ji ] lant in 
hiding us ofasti mil >il« r wliih aim f b us d with ut dan^n to 
Id mil limb 1 vtiy limit an 1 fly wind dm tly mic c t« <1 with 
mi han ical p< w i andivny pail fawitei wh el i ingint willed 
I y liu diann al { wu andtvuywh < 1 iae must 1 1 f n ( 1 what vu 
its] isiti >u and i vuy ] ait c f null gi nng i dan^uuis mat him ry 
must eithi r bi fuimle i be in sui li } sit i n that it is as safe as if 
li m d No 1 1 tut d | i sons may k m my j ut I null g anng 
in rut tit u and diildi n miy iuith inti an my {art ot or 
1 li w miinufiu tuiiii n urn him ry hi m turn lv aid t ini ham al 

I wu y un^ jus ns Iuith i may n 1 (him any mat hint rv it 

the insjul i n titus it t th < ii| i i as Inn i us S uuty 
iis n n ai is the use I dm irons in mists is l i vi 1 d t r l y uu 
j(wuin n juitsif m n in iry pms li ti n n th a] ] li ati n f an 
mspi ( r t j i >lnl it t lit i r u until th dim^ r had in 1 m ud 
1 lu I list r ii f ( tin il i in f u I n th ( ( unt v ( run ll i in i use 

<1 th ii d limit tin la t ly in j t l ait l juu (utain pi visi ns 

lu ( sut| i in i i i < I In in 1 1 1 n s an 1 w 1 1 sh j s and for this 
| in j < st him si nl p w is t milk 1 ye law L lit me ms t 
tsiaj must li k pt Ii It m I tin tun ( itmi]i visi ns an 
als mu 1 I i d i t | n utwaid in ai h l in in wliihm to 

than t n | isi ns m <m|l \ I mlt ]i vuit th lot king belting 

(i last mug 11 is s th d tli yumti t easily lx jinul tr m 

inside wli n my | i n is mj I v d rat rn als inside tin wml 

]Ui Iuith t pi usk ns f i s unty may I pn vi ltd in s] u ml 

1 guluti UH I v iv 1 ll i 1 i g n i at 1 11 ^, st mi in a faetoiy r 

an 1 1 lip ijh whi th A t nj ] li s mu t liavo a pre ] < r sal ty 

\ ti v a h( am guw^i and a av at i giu«, and oaua Riuh boiler 

Alive an 1 gau n unit 1 lnamtumd m | i p i miditi n b \ 
ainmati n h a in) t nt (<t on must tike ]li i at 1 ust n e 
in evuy 1 ml n m ti Him Ih e ii| ui ol any lad ly ii an uk 

sb [ may 1 e li il 1 f i ] mil i tii|uisatim not (\ udin n i.100 

m it ot in | in y id it h due t m n h t e f any | iovisk n 1 1 speual 

ml tin wb 1 i any j ut I whit h may be up] li d loi flu 

1 n lit f the in | u t d j ism i his lamily a the Seudaiyol State 
d t mums \\ h nail alii has it until lyatutl nt in a iietuv 
m wink h >j thi u mi must advis the ( uimnuit insjitdor fe i 
tin ill lint t th pi i i ml tun t th inquest Tin Seiretuv 

d Statei miy id i a fi mini tin ti^atien ot the uiunnstun rs ot 

any ai ud nt as m the nisi <f nun s \ and 4t ot tin Ad ot 
1SS/ > ( u« fill mil di tilled ti ui ns me made f i the tip itm^ 

1 y > ui] ie is l< 1 1 is | t is < m 1 in s m ( ises to c« rtifung sm^ t ns 

als ) and ntn in tin i ^i t is at tat tints and util ships f 

u< il nts e nt ul al tuu ti m itlinaiy orn] le \ limit and ot eases 

t I ad ph | Ii ms uist me il and merrunal ]> >i nng i ant In i\ 

The dutv f i } itm^ th sa in iustnal tusos ert j isi nmg is also 
hud on mull il pi a titimus uni i aaIi < lsuvati n thiyeoim 
1 lie li t 1 1 ell ses il [ j nmg i m 1 e \t e nd d 1 y tin Si e k t n y 
of State s e idi i 

( < l title it s e I ] h\ l il litn s fie in] 1 ym nt mu t h obt line d 

ly thooeeupiu h m tlu itil\ n m^ n tu the distil t t i all 

| us ns under si\t n \ ais I unj 1 y d in a la t ry and an 
inspider miiv hu | ml my it li | 1 ns fe i n \aimuati n in a 

fudeiy oi f i t \ limn iti n in a v\ il h ] a\ hui hseatril dily 

lnlinmty unfits the ju m in lu >i ini u ! i the w ik ef 1b 
ilaco All ex u]tu e I a ta t ly ei av it sin ] u lauudiv skill n t 

Mi wiuglv allow a w mm 1 It un] I a d th it in within t ill 

wu 1 s aft l luldl nth 

Tho e tu] 1 ym nt el tliilhui yuin^ pu in and a\ miui is 
regulated us ltgards eilmaiy aid < \< ptnnal lit ms ot av ik 
. otdinuv and ex j ti nil meal turn h n n th of spt 11s 
and holidays J In ut d limits of idinaiy pmotjs 
pro ec e < f employ mint and h lilaysai hi ally tho s mi t >r 

persons ^ x tilt fade in as ioi n n textile fait ms and woil 

sh ps tin mam difluuu e las in tin k jimunuitot not Its than 
a t tal tw > h m mtuvul It l meals out ol the twelve and i limit 
eft ui and a halt heuis leu ail} spell ot woik a longer yveekly halt 
h luhvv ami i pmhil ition >1 out turn in textile foe toms us com 


pared with a total one and a half hours interval for meals and a limit 
of five horns lor spells and (conditional) permission ot overtime 
m non textile factories The hours of woik m all these cases must 
be specified and fiom Monday to I nelay may be between d AM 
and fi I \f oi 7 v M to 7 I M m non textile factories and work 
shops the hours also may le taken lx tween 8 A M and 8 I M or 
by rrdcr of the Sent tary of State lor special industries 9 a M to 
J i W Between these outside limits with the proviso that meal 
times must be fixed and limits as to s]ells obseivcd women and 
yeung perse ns may be employed the full time childicn on tho 
(inti ary only halt time on alternate eiuys or in alternate sets 
attending schorl halt time regulaily On Satui (lays m textile 
tact lies in whidi the period commences it 0 v m all manufactur 
mg w >rk nniHt cease at 12 if not less than cno lioui is given foi 
m als i 11 30 if less than one hour is given for meals (halt an hour 
extia allow id f< r cleaning) and m non textile for toms and woik 
ships at 2 l M o l m rr 1 i m ae cording as the lioui of 
1 ginning is ti am 7am or 8 \ m In domestic workshops 
tli t tal minder if hours for young pusons and children must 
n t e\u el tlusc allow ul m oidinary workshops but th( out 

siel limits fn b ginning and unliii^ ai wnlei and the caso 

jh similai as lcgarils hours of women in women s wuksh ops 
I in] hy mint cutsule a taetoiy oi woiksli { in th lusiness ot 
the sum is limited in a mannei similai to tliat laid dt wu in 

| tli She) Ilouis Act to be temlucl on jitsently Ovoitime in 

e itain elissts ef factories woikshops anel waiehouscs attar heel 
t them is penmttul under e nehtions xpuilit 1 in the Aets 
f i w men to mut seasonal ei unforeseen pressure >f business 
l wheie geods of a perishable natuie arc dealt willi foi } ung 
{eisons only in a \<iy limited device in laetoins liable te step 
{ i^e foi di )U n ht or fl »od or loi an unfinished prouss llieso 
and #ther eases of exreptirnal Ayoil ing ue uridi i minute and 
tun lul adnunistiative r<gulati ns Bioirlly these same regulations 
as to exceptional oveitnno npjjly m laundms but the oidinary 
ii^ulatiui el the pened rf eni] 1 yment does not in them the 
pe noel may be daily ehangeel by the oe upiei anel the mam n eneral 
limit is to sixty hours a week fe r w men anel yeung persons and 
flinty lioui s a week lor ehildren tho rnlv u^ulation with re n ai i 
1 >nual times is that protected {eisons may not be employed fer 
moie than five boms without being allowe cl at hast lialf m lie ur 
for a meal Night werk is alloAved m certain 8} e iked indu tries 
unde i e meld ions for male young pi sms but for m tli r av ikeis 
unde i eighteen and e yertmir for women may nevn ox |t m 
laundries he later than 10 i w or be for 0 v M Sundiyweik is 
jrohibited ( xeopt m laundnes and m tactones we rkshops and 
launch ic s six h lidays (g nei ally the f ank holidays) must 1 < alh wed 
m the }oar In creamrru s in \x hie h women anel }oun^ ] eisons are 
ernjl yed the Sou tuy cf St ito may ly s]eeial e relit very tlio 
b ginning and c n l < f t ho daily ] e n >d f cm] loym nt incl allow cm 
pic yment f i net moil than thiee hems cn Sundays and h ilulnya 
lhc genual {Kvisiens of the A t may lc 8U{{ fomented where 
specially dan^ei ms oi unhealthy t ad s ire earn d cn by special 
regulations te meet the necessiti s cf the rase This 
was ji yideid f i in tho biAV in feico until 31st I) run *ngerous 
bu 1 >01 as in the new Ait and the prwu to csfol li h an . . u 

inks had been cxe lused 1 etw cn 1892 an 1 1901 in the y 

ease if twenty two trades ei {recesses whin lnpuy ua es 
aiose iifliti lie m handling rf dengue us sul stances such as lead 
and lead comp mmls jhosplioius ais ni oi vanous elie inn als or 
a\ h ro thereA is inhibit un ef lnitant dust u n xi us film s or 
Avhere there isduigei ol t\] l si n >i mfectnn ot anthniv Belt ro 
th riilo r mid h diavvn up mid i tlu Aets of ISO] t IS), the 
Sruetaiy of State liael to ccitify that m th jaitieulu ease oi class 
of eases m quest i m (c r/ uo ss oi maelnnery) th re was in his 
opinion dan ^e r to Jile oi limL >r ri k ot nqmy t lit dth there 
up >n the ( hi f Tnspei loi might ]i p se to th oecuniu of the 
iutniy i wr rksliop such 8| ceial mles oi m asmes as lie thou n ht 
iieerssaryto meet the eiieiunstane es i hr oe < u] l l night objict 
oi propo e modi fica ti ms lut if he did mt th niles berime hind 
ing in twenty one ela>s it ho ol jeeted and tho Seuetai} of Stato 
elid lut assent to any pAppseel niodifi atien flu niatteis m 
difluuu c had to be leitrred to aibiti ition the award m whieh 
fm illy settled the rules oi roepm eme lit to le ol solved In 
Tm vein) r 1901 m the ease ot tho «ai then ware and china m 
dustiy tho last urbiti iti m of tho kind w is opened and partly 
one hid d ee?rtain {joints of ditrcruiee were by the umpire 
ad]omn el tor furthei considoratic n until Ma} 1903 llieso 
] mits touch (e^ the liatuio oi f ini f the poisonous matenal 
u id (b\ modieal exammati n uirl sus{)ensnn rt male adult 
yvoik rs I he parties ti the aibiti itu n were tin t luof Inspector 
on behalf of the Societal y ol Stat n the one hand and the 
leenj ur cr oee u] lem cn the othei lnnd tut the workmen inter 
csted might ho repieistnted cn the ailitiatun In the establishing 
cf the twenty two sets of cm ting spcial rules only thrico has 
ai Inflation l ten lesoitod to and uily on two of these occasions 
yv ere workmen repusented lhc piovisions as to the arlntraticn 
wcie laid down in the first schedule to the Act of 1891 anei were 
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similar to those under the Coal Mines Regulation Acts After 
rults were established the Secretary of State might flora time to timo 
proj ose new rules or amendments of established rules and the pro 
cc dure was to bo as neaily as possible the same as m the lust instant e 
The luks might not only regulate conchtnns of emph vimnt but 
also lestric t or prohibit emj lojmont of any class of w lkcrs w hi re 
such lestrietu n or prohibition affected adult woil em the rules must 
k lud for forty days It loro both Houses ot J arliamnit before 
coming into operation Iho obligation to obsme the nilcs in 
detail lies on work rs as well as on occupiers and tho Rcctim m 
tlic Actcf 1391 pi o\idin rt a penalty foi non observau ewaschiltid 
as m the ease c f tht mines so as to provide fc r a si mu It nitous turn 
I r each (not exceeding two pounds for tin woikcr not exceeding 
t< n pounds for the tmj loyei) 

1 n prov isions os to spe ml regulations of the Act of 1901 toue h 
jruuarily the method ot pioccdim fc r making the i emulations 1 ut 
they also cover lor the lirst time dom stic w uksliops and add a 
power as to the kind of regulations that may be made fui the l 
they strength n the sanction for obseivance ol any mbs tint may 
be estalliahcd by plocm n the occujiei in the same general ] sition 
as regards ])cnalfy foi non obsc rvaiue as m other matters unde r tin 
Act On the cutifuate of tho Sccretaiyof Mate that any maim 
fact me machinery plant process or luinual labour use l in fic 
tones c i woikshops is dingerous or injmi ms to life healtli or limb 
su h l emulations as appear to the Sccrctan >f Stato to meet iho 
n eessity of the e ise may he made hy lam utter he has duly 
yuhlishc d noli e (1) of his intention (2) c 1 the place wdieic coj les 
cf the draft regulations e an he ol tamed and ( ) of the time during 
which ohjeeti ns to them can In made hyjersrns afl eted Tho 
Secretary ef State may modify the regulations t meet tho 
objections made If not unless the objection is withdrawn or 
appears to him frivolous he shell he foio niakin^ the rcguln 
turns appoint a com pc tent perse n to hold a jubhe inquiry with 
regard to the draft icgulatiens and to report 1 him tnorern 
The inquiry is to le mad uni r such rules as the Secretary of 
St ite may liv dc wn and when the i emulations aie m ide thpy must 
lc liul as soon is possible lef ro Iatliarncnt Lith t lie use may 
annul these regulations or am cf them without ]i judict tc tho 
power of the Secictaryof St rtc to malt new refill iti ns Iho 
it n ulaturi8 in iv ipply to all fa t ues ol worksh js m which tho 
if rtifud nianul uture process Ac is used oi to a specified cliss 
They may umcn h other things (a) prohibit oi limit employment 
>1 iny persen er class of peisi (l) prohil it limit >r control 
uso f any mate nal or proe ess, c ) modify or e xte nd sj ecial regul i 
ti ns eontanie 1 in Hit Act 

Allhough the I aefrry and \V oikshon A ts havo net m any way 
directly lcgulated vva^cs th yhive miel con tun Jim ion for seeri 
ring to flic vurk l tint tht am unt »gr nl upon shill 

ensures ^ received hy him r her (<x) hy \t ndm rt every Act 
. . in force relating tc tlie lnsjectirn ot weights measures 

to niece ** aIJ d NU1 hing mac hints for use m the sale of n oods tc 
workers those US( d 1,1 a J ut l > or "oiksh p f i dialing n 
ascertaining tho w*l^es of persons cm] 1 y d (/) hy 
ensuring that piece workers ill the textile find s ( md othe r trades 
speeih ell y the Sccietarv f Stat ) shall re cm b foie tornmen 
nng any plan oi werk I u j utieularsof the wages apjilu able to 
the w ik to he d me and f the work to which that i ite is to 
lx ajjhed Unless the pirtiuilais of work ar ns utainnhle hy 
an autcmitie indicator th y im u st he given t> textile workns in 
writing ind in the cas d w aveis in the c tt n w listed and 


w ill n tiades the jaitieulats ot vva^ s must 1 e supjlnd s paratrly 
tr each werker and als shewn >n a jlicnid m a ecu prelims 
jositien In ether textile ]i asses it is sufficient to furnish the 
jartreulais sejiaratdy te ea h w ikei Tht Secretary cl State lias 
used his ]c Weis to extend this pi >ta,ticn to non t xtilo It nktrs 
with suit ilk modifications in vail us hi inches d 1 thing and 
hardware meluslrics Unci i the mw At! he furthri lias powti to 
extend this protec tion to e utwoike is 

With a view to efficient adiiniiisti ition cf the Act (a) certain 


notices have to he ccnspicuc usly t xhrthteel at th factoiy or woik 
ah t t s hop (0 legisteis and lists k jt anel {i) nc tic s sent 
trntion 8 *° ™sp ( * a Am mg the hrst tlio 

most lmjntantan the present tel il strati of the Ad 
thonimesand addr sses cf tho insputoi and c rtilvin^ surg on 
th pcirod of employment and specified meal times (which may not 
be e handed without fie sh n>tiee tc the rnspe t>i) the numhci )f 
persons who may legally he employed in each ice m *aml present cd 
partieulai-s cf exceptional emphyrnent am mg these on el are tho 
general r gistus ol children and young pnsons cm] 1 md ol aeci 
dents (t v itime and lists of outwork rs am in t fit fluid aio 


the notice c f beginning to occupy a faetory or w lksliop which tlio 
oe e u pier must st ml within one month leprrt vf ovtitime employ 
ment nctieti of aee relent pe isomng or anthrax and returns of 
pe rsons emplc vtl with such otliu jurtie ulais as may J)c presen bed 
These must le sent to the Chief Inspector at intervals of not less 
than one and net more than three years as maybe directed hy 
the Secretary of Stute 


The Secretary of State for the Homo Department conti ols the 
administiation of tho Acts appoints tho mapcctc rs referral to in 
tho Acts assigns to them their duties and icguhites tho manner 
and cases m which they are to exercise tho j ewers cf in judors 
eh fined in the Ad Iho Act howcv i expu h 1\ as igns certain 
duties and } >wtrs to a chief msjrdor and ecitun t eli tint m 
specters Many ot the pi visims ol th Ads el \ end as to their 
opciatiem on the mat m«, t ri U is l y the S ere tar > f State 1 he e 
orclors nmy ini] esc sjmc nl c bhg itions on )c ujier anlm r isc the 
stringency of legulat ions may ij j ly cxcqticit as t< tinpl yni nt 
or may iclax rendition to meet sj ecial clisscs if are urn tunas 
In eeitain castH alicady indicated his orde rs finder or dcleimino 
tho aetun of distnd council and generally m ea o of clef mlt 1 y 
a riuinil he may emjewtr his inspe fois to ad as regards w ik 
l lues instead ot the council 1 oth undci the factory Ac ts and tho 
lul he He ilt h Act 

The powers of an inspector am to enter msj ed and examine 
ly day oi 1 y ngjit at any leas mablt time any faetory n weik 
sli j) (or launch} dock Ac ) oi part of one when ho nas re ism 
t bchevo t luit any j e i son is rmpl ytd thci te tako with him a 
unstable if he his reason al lc cause to expect ohstrue tion to 
require picduction of registers eoitiiuat s Ae und r tho Ads 
te examine alone oi in tho}Hsen e d my oth i person as lit kcch 
fit evciy j»eisjn in th due toiy oi workshop i in a sc hr 1 whcio 
the children mjl >yed aro being educutcd to p vb'iutc enduet 
or defend Icfeie a court of summaiy jutisdi tim any proceeding 
under the Acts and to exercise sue h the r j e wers as are necessary 
fen e arr yug, the Act into effect Th inspect < r has alsc the duty 
oi enloi mg the Tiucl Arts m places and m resjai of per ns 
under tho factory Ads He may als have assigned to hnn ly 
the Seer taiycf St ite tho duty vi enf rang tho lcstmtions ml 
eoiiehtionsof any license ior the employment of aehild in ]hues 
of public ont itummnf undn tho Invention of Cruelty tot hildrtu 
Act 1394 C itiiyin^ sur^ecnsarc a] peinted by the Chief Insjcete r 
subject to the lentil ilions oi the Si rctaiv ol Stat and then chief 
duties are t c\ inline workeis under sixteen and persons unler 
sj ecial mles as to jihvsieal htness and to investigate and re | nt 
on ae ride nts and cases ol lead phesph ius or othei poisonm^ and 
ant hi ax 

In 1 GOO thue wcic registered as under inspection Of 661 fadonca 
and! 7 t>43 woil shop (inclusive of 1 uindries) 209/ docks wharves 
and quays and 390/ warehouses Ol noti es of accidents received 
there were 79 020 of whieh 1015 we re fatal and of case s of j oisoning 
bvhad 1058 by mciciny 0 hy phosphorus { by arsenic 22 
and oi anthrax 37 Notices by imep elorstc Ixal sanitiry mthori 
ties numhcied 1542 1 rce eedings were taken by inspectors m t2S7 

and convictions obtained in M A eases 

Coal A//?/cs’ — The mode of progrtss to be mended m 
tho regulition of coil mines since 1872 can be contristed 
m ont aspect w ith the pro^rc ss just rc corded of f ictory lc gis 
lction since 1S78 ( onsolielation was earlier idoptcd when 

] irgc ame ndmonts were found nc c c ss try , with the re suit that 
by far the gre iter pirt of tlic law is to be found m the 
Act of 18S7 (A) and r >l Viet cip 58), which rc]>e ihd md 
rc enacted, witli dmendments the ( oil Mines Acts oi 1872 
and 1886 and tin Strititicd lionstonc Mine s (Gurij)ow<lcr) 
Act 1881 Tin Act oi 1881 wis Mmply conce rued with 
rules rcliting to the use of explosive s unde r^round Tho 
Act of ]S8() de lit with three questions (a) J he election 
•ind payment oi chcckwe ighers (? c the ]»ersons at»pomted 
and pud by miners in puisuance of section 1 J oi the Act 
of 1887 for the purpose of tilling i correct account on 
their behalf oi tlic weight oi the mineral gotten by them, 
and for the corre< f de tc rmination oi c< rtain deductions foi 
which they may be Jiiblc) (b) provision foi now powers 
of the Secretary of St ite to direet a formil investigation 
of any explosion oi accident and its causes arid cnouni 
stinees, a pro\ision which was later adopted m tlie law 
relating to factories (c) provision on ibhng my relative s of 
persons whose death miy havo been caused by cxplersious 
or iccidcnts in oi about mines to attend in person oi by 
agent, coroneis inquests thereon, and to eximinc wit 
nesses Ihe Act of 1887, which amende el, stre ngtlu ne d 
and consobelxted these Acts and the < arher C emsohd iting 
Act of 1872 may ilso be cemtrastcd m mother aspect 
with the general Acts of factory le gi si itmn In scojic it 

formed, as its prmcipil forerunner had done, a gcncril 
code and in some measure it went farther m the wiy of 
consolidation than the Factory Acts h id done, inasmuch 
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as certain questions, winch in factorn a are dealt with by 
statute h distinct from the P actory Acts, have l)ctn included 
in the Mines Regulition Acts, tq , tin prohibition of tlic 
]>aym< nt of wiges in public houses, and the machinery 
r< lalmg to weights and measures when by minus control 
their pay me nt lurtlu 1 paitly f 10 m tin less changing n iture 
of the industry, but probibly mainly from tin. power of 
expression guru el foi miners by their org imzatron the 
code, so far as it wait at cadi stigt answeied ipparuitly 
on tin wholes m >n m uly te> the views and nulls of Un- 
persons prot < t d than tin piralle 1 law id itmg to ta< torus 
This is stril ingly s< t n m the < vidtnce Ik ion tin Royal 
Commission on 1 iboui in 1892-94, when the repeated 
expre shioiih ol sttisf utioii on the pirt ot the miners with 
tin provisions as elutmit fiom the administration of the 
code (“with a liw trifling exceptions ) ire in in irked 
contrast with tin long inel vaind senes of claims and 
contentions put iorward foi am ndmuit ol tin Factory 
Acts 

bmcc the Aet of 1887 time have followtel only thru 
minor Acts, based on tin re cemime nel itiou of the ofhculs 
acting uinle r the Acts while two of them give effect to 
claims made by the miners be lore tin L iboui ( nmnussion 
Thus, m 1891 the Coil Mints (C hcckwe iglm ) Act 
reticle it d it llhgil for an employe i (“ owiui igt nt, or 
manigu of any mine or any person employed by or 
acting under the instructions ol any such owner, agent, 
or manage i ) to mike the removal ol a particular cluck 
w< igh( r a condition ol employment or to cxeuiso improper 
influence in the ippomtine nt e>t a die ckwi lglu r, carry mg 
into e lie ct the re coniine relations to the Labom Commission 
both of inspectors and minus Hie lieul foi this pro- 
vision was tie inonstr itcel by a decision of the Oouit of 
Hussion in belitrbutgh wludi uphe lei in cm] >loyc i m his 
claim to the light ol dismissing all the wenkmcn and 
it engaging them on condition tint they would dismiss a 
particular die el we ighu In 18% a slant Act of seven 
stdions extended the powers to piopose, amend, and 
modify spin il rules provided loi representation of worl 
nun on aibiti ition under the pnncipal Act on any matter 
in < lit Ie it nee modified the piovision fen plans oi mines m 
working anel abandoned mines, amuulcd time ol the 
gene ral rules (m spt e tion lie foie comment m n woik use of 
safe ty lamp an l non inflammable subslancts leu stemming), 
and impowutil tin Se e n t iry of Stite by Older to pro 
lubit oi it gul lie 1 lie us e>t iny e xplosivc like ly to become 
danguous In 1‘lOOanoth i brief Ait raised tin a^e ol 
employment ol lx>\s undeigiound horn twt lve to thiitun 

Wlult the d isso ol limns leguUted by the Act of 
1887 aic tin sum as those i ^ulateel by the Act of 187- 
(/ t limits ol coal ol stratified n tinstone <>f 
M87* slult and ol 1m div, liuludmg worl s drove 
grounel win it tlu mine i ils au pitpaiccl foi use 
by Hcuuiin w isliiii^, Ve ) tin mtt rpret it ion ol tlic 
term ‘mini is r it In i vudu uul siinjdt r including 
“every shaft in tlu course oi lx mg sunl and ever) 
level and incline el plane m the course of bung driven 
anti all tlu shifts kvds planes works, tiamwiys, and 
sidings, both below giumd and above ground in and 
adjacent to and belonging to the mine Ot the persons 
U sponsible undu puuilt> for the observance ot the Acts 
tiler turn ‘ ow nt l is de fin d prurselyas m the Act of 
187 J, but tin turn ‘ a„ent is moelitied to mean any 
person appointed as the it pn si ntativc of the owrnr in 
resptit ot any mine or any put thereof, and, as such 
BUptnoi to a manage! appointed in pursuance of this Act 
Of the persons pioteete d the term ‘ young person dis 
appe ars fi om tho Ac t, and “ boy , t e i nuile unde i the age 
oi sixteen years, and ‘girl,” / 1 a female under the age 
of sixtoon years, takt theu place, and the turn “woman 


[united 

means, as before, “a female of the age of sixteen y ears 
and upwards The prohibition of employment under 
ground of women and girls remains untouched, and the 
prohibition of employment undergiounil of boys has been 
suc< tssively extended from boys of the age of ten in 1872 
to boys of twelve m 1887 and to boys of thirteen in 1900 
The age of employment of boys and gnls above giound in 
connexion with any mine is raised fiom ten years m 1872 
t > twelve years since 1887 Tin horns of employment ot 
a boy be low ground may not exceed fifty four m any one 
week, nor ten m any one day from the tune of leaving tht 
sin face to the time of returning to the surface Above 
giound any boy or girl undu thirteen (and overtweJve) 
miy not be employed on more thin six drys m any one 
week if employed on more than thru clays m om week 
tlu daily total must not exceed six hours or m any other 
cise ten hours Protected persons above thirteen aie 
limited to the same daily and weekly totil of hours as 
boys below grounel but there are further provisions with 
icgaicl to rntervxls loi me ils and prohibiting employ me nt 
for moie th\u five he urs without an inter v il of at least 
half an hour loi i nual Registers must he kept of all 
protci teel pel sons whether employed above or below 
giound Section 38 of the Public Health Act, Ih75, 
which require s se paratc and suflicieiit sanitary convenience s 
for persons of each sex, wis first extendt el by the Aet ot 
1887 to the portions of mines above giound m which 
girls and women aio employed Ventilation, the only 
other n ejmu me nt m the Acts that can lx classed as 
sanitary, is provided lor m t very mine in tlio “genual 
rules winch aie aimed at securing safety oi miners and 
which, so fir is ventilation is cemccrneel isetk to dilute 
and render harmless noxious or mfl unnnbli gases lire 
provision whu h prohibits employment oi my prisons m 
mines not piovidtd with at least two shafts is inadt much 
more stungent by the Aet of 1887 tlun m the pievmus 
eodt, by mere ising the elistmee between the two shafts 
from 10 to 15 yards and mere ising the height of com 
municitions be twee n them Other provisions wrench d or 
strengthened are those relating to the iollowmg points 
(a) I) illy prison tl supervision ot the mine by tht certificated 
manager (//) c 1 isses of et i tihuites and constitution of bo irel 
loi gr intmg ce rtihe ates of competency (< ) plan oi woil mgs 
of my mint to be kept up to a elite not mem tlun three 
months previously at tin other of the mine ((/) notice to 
be give n to the inspector of the district by the ownc i, agent 
or mmager, of accidents m or ibout any mine which 
ciuse loss ot life oi per son d ‘'liijuiy it is pi o vide d that 
the plaet where an explosion or accident o< < uis c iusm to 
1 >ss ot life or serious pirsonil injury shall bt left for m 
sputum lor it leasf tlnet clays unltss this would tend to 
ineieise oi continue ft dinger oi impede working of the 
mine tins v\ is ntw in tho Act of 1887 (e) notice to be 

give n ot opening and ibandonmint ol any mint this w is 
extended to tlic opening oi abarnlonnicnt oi any stain 
( / ) pi m ol an abandoned mini oi sc un to lx sc nt within 
throe months (q) foinnt invest]^ ition oi any explosion 
or accident by direction evf the Nteietary ot State this 
provision first mtioduccd by the Act ot 1880, wis 
modified m 1887 to admit ol tht ippomtmcnt by the 
Secretary ol Stite of ‘any competent person to hold 
tht investigation, whereas under the earhei section only 
an inspector could bt appointed 

The general rules for safetv in mines have been added to and 
strengthened in mapy ways since the Aet of 18/2 Particular 
mention may be made of mle 4 of the Aet ol 1887 aeaermi 
ulating to the m section of conditions as to n as ventila rules 
tion beyond appe lilted stations at the entrance to the 
mine or difleiWt parts of the mini tins mle genu ally removed 
the earlier distinction between mines m which inflammable gas has 
been iouud within tho preceding twelve months and mines m w Inch 
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it has not been so found of rules 8 9 10 and 11 relating to the 
construction use Ac of safety lamps which are more detailed 
and stringent than rule 7 of the Act of 1872 which they roplaced 
of rule 12 relating to the use of explosives below ground ol rule 24 
which requires the appointment of a competent male person not 
less than twenty two years of age tor the put nose ol wot king the 
maehmory for lowering and raising jHjrsons at the mine ol rule H 
which first requued pioxi&ion ol ambulances or strt tellers with 
splints and bandages at the mine leady loi immediate use of rule 
which strengthened the pi o vision for pi nodical inspection of 
the mine by piactieal miners on be. half of the woikmen at then e>wn 
cost With ut< reticc to the last cited lulc it sli uld te mentioned 
that dumip, 1898 a 1 russian mining commission visited (neat liiituin 
1 ianee and Hel n ium withavi w to studying an 1 comparing flu 
various methods ot inspection ly woikmg minus established in 
these till oo countries lhcy found that so lai as the method had 
been applied it was most satislactoiy m ( u it Biitam whe ie tlu 
whole e >st is 1 orne by the workers own otguni/ itions and they 
attnbuted part ol the decrease m liuml u ol aeeielt nts pe r thousand 
employed since 18/2 to the inauguiati n ol this s) le m 

Die ju ivisiema as to the pi oik sal amendment ind modification 
ol special rules last extended by the Ait ot 189( may b e n 
. tiastcdwitli those et the Tactoiy Aet In the latt t 

Special ^ 1S no {. an mdustiy oi pioe ess has be e n se liedule d 

ru,es as dangcious oi mjun us by the See ic tan cl State 

order that occasion auscs loi the Ininati n ol special mbs and 

thon the initiative rests with the laetuy I)e pitfnie nt white as m 
mines it is incumbent ill cveiycasi ontheowmi a^ent ir nulling i 
te pioposc within tlnec moutlis < 1 the commencement 1 ai)> w ll 
in-, loi the approval cl the S u tuyol Stile spt iul lule s be t 
cale ulateel tc jicveuit dang ious aeulents ami to priudo lei the 
safety tonvunuic and p i i discipline e f the ] lsmsempl \ed 
in ol ab *ut tho mine These, lules may it the \ r lat t ) lighfs inel 
lamps use el in the mini chseuptieu ol explosives wat ling and 
dain]>mg ol the min i niev litun cf accidents fi m lullimmil lo 
gas or e al dust sujti < to any genual nile m the ]iinupulA t 
Apart liom the lintnti n of the lulis the me finds it e sfal lisluii^, 
them vmIil tli i ly igueniuitoi ly i sat to aihitiation ot the tw 
parties (i tho mine wnus an l the Scut tiry ol State ) areyiati 
cally the same as unci i the 1 i toiy Aet but lliuc is a sjcual 
pic vision in tin Min s Acts 1 i uubli» n t lie pe neons woil mg m th 
mnii titiausmit Ijceti ns to the fi peseel iules in addition 1 
then Hill se jut lit lgjit to 1 e ie pie suited on Ihe ailutrati n ll am 

01 tin btitiens touching < n w i^is question the pnluliti n f 
tho payment cl wag s m j ul lie lie uses icrnams unaltucd lung 
ie enacted in 188/ th s etnns ulatui n to payment by weight t i 
amount ol nun lal g ttui by peise ns employed anef lor eh k 
v\ei n hm rt Hit) am unt ly a c lie e 1 wu lie i hlati ned ly tb 
majjiity ol w ik is at c uli jlact a| pointed lor the weighing 1 
the matuial wu lcvise 1 |)aitiuilaily as to the eh terminal] n f 
elcdue tie iih ) \ th A t cl 188/ with a ue w to me e ting se me ol tho 
pi iblemis l ii d 1 y c l usun^cn cases undu the Aet of 18/2 11m 

attun] t R ms not to him l uf whe llv Hiitetsslul the highest legal 
authontics haung expiessed cc ulh tmg c|inions on the pro is i 
meaning of the terms inmrn ll c ntiuitel to be gotten lhc 
whole iustoiy ot the dovcl pmuit ol this means ot scouring the 
lullilmeut ol wago contiait tj the woilusmiy be coni] ai eel with 
the histc ly ef the soeti hr all idmg pioteetion to pi ee woik is 1 y 
paitiailais of woik audwu n smtlie textile ti ides since the laetoiy 
AetoflSJl 

Ah legnelR legal plot tidings the tluef aimndments cf th Aet e f 
1872 aio tho extuisi ju ol the pi visit a tli^t tho ownoi ag lit 
Ad II 01 maua * L1 chug el in itspeet of any centra von turn 

tration ^ anothei ]>ttscm iui n ht bo Hworn and examined as an 
oidmaty witness t> any p rson diaiged with any 
oironee untlu the Ad The result ol tho pioe ct dings against 
woikmen by flu owner agent oi manage r in icspee t ot an olienco 
undu tho Aet is t> bo ki oiled within twenty no du>8 to tho 
liispeetoi of* tho distnet j he powers ol mspe tors wue ext licit d 
to eovei an inquiry as ti tho care and treatnie nt ol li rues and other 
animals used in the mine ami as to tho control management oi 
diroeti >n ol the mine by the manage? 

In 1900 the number of oral mines roprrtod on was 3381 and 
the number of pe isotis eni] lc yed b 1 w gi >und was 021 2~i 1 

whom 4/ 66J woie under 16 >cais ft age Ab vo ground l rr 82 ) 
were employed of whom 4808 were women ami guls The number 
of si palate fatal accidents was 902 causing the losS ot 1012 lives 
Of pie stcutions by far tho greater numbu were a n iinst weikmcn 
numbuiii^ 616 owners and man&geis wcio pijsceuted in 115 
eases and convictions obtained m 61 oases 

Quart u s -From 1878 until 1894 open quuries (us 
distinct liom underground quirries rigulitcd by tho 
Metalliferous Mines ltegulation Act) were regulited only 
by the T ictory Acts so far as they then applied It was 
laid down m section 93 of the Aet of 1878 (41 Viet e 


1G) that “any premises or place shall not be excluded 
from tho definition of a factoiy or workshop by reason 
only that such premises, lc , aio or is m the open 
air, theieby ovcriulmg tlu decision m Rent \ Astley 
that quarries m which the woik, as i whole, wis camtd 
on in the open air weie nejt fictories m a schedule: to 
the same Act quart les wen defined as ‘ am pi ice not 
being a mine in whit li pc ise ns work in getting si ite stone 
eopiolites, or other nuiiu ils The lactory Act of 1 KM 1 
made it possible to bring the se plat es in part undu spe ( ml 
mica adapted to mec t the spend usks and dingers of 
the operitions earned on m them and by order of the 
Secretary of State tiny we ie entitled, 27tli December 1 892 
as elutge rous, and theieby subject to spend rules Tntil 
then it was, as lcported by one of II AI Insputois of 
bieteines the rise tint qunriis hid beui plietel under 
the 1 aetory Acts without insertion ot appiopinti mbs for 
the lr safe worl md tli it nnny of them wue dt u loped 
in a most danguous manner withemt my refuel for sifcty 
but merely for economy, ind tint maingus of nnny had 
* se ireely sun a quail y until tluy bee unt nningus In 
Ins report for 1892 it was recommended by U Al ( hit f 
luspeetor of 1 ictoiies tint quairus should lu sul>)eet to 
tho jui lsdic turn of H M hispei tors of Mines At tlu sunt 
time tune ne y wis grven by the published icpoits of the 
evidence before the Koyil Commission on Ltboui to tlu 
wish of luge minibus of (puny men tint open us well as 
undeigiouiiel quail ie s should eomoundu mou specialized 
Gove riinie nt inspc etion In 189 \ a committee ot experts 
including mspe etoisof mines and of fie tones wis ippomted 
by the Home Ofhci to imestigite the conditions of labour 
in ope n quin us uid to make ree ommendations Ibis 
committee pioposed rules covumg points not piouded foi 
by the b ictory Aets but pointed out that they could not 
be enfoieed undu existing h^islition ind tint no speud 
rubs q ] >1 it d m ojx n qu line s while neither wemiui nor 
young pe t sons weie employ id, and they cxpnssed the 
opinion tint further hgisl it ion w is necessary 

In 1891 the Qu unes Act was passed, which bi ought 
excry epnrry, as defined in the 1 ictory Act 1878 my 
put of wine h is rnoic thin 20 feet deep undu icitam of 
the prousiems of the Ale t illitc rous Mines Aets md under 
the inspection of the inspector ippomted under those 
Acts furtliu pit venting eonllict ol ■jmisdiction it ti ins 
ferred the duty of enforcing the b ictoiy md Woik shop 
Aets, so f n is they ipply in ejuirries oxu 20 feet deci) 
from the 1 ictory to the ATe t dhfomus Mines inspectors 
The piovixions oi the Metalliferous Alines Aets, 1872 and 
187 r >, applied te> ejuarrics art those reliting to piyment of 
wiges m ]>ublie houses notiet of leueie nts to the inspector 
appointment md powers of inspectors, arbitrition, coi oners 
inefutsts sptcnl rules, j>tn titles eutun of the definitions, 
and the powus of the Sceietary of Stitt finally to decide 
disputed questions whe the r pieces come within the applica 
turn ot the Acts lor other nutters, md m pirtieuhr 
fe riung of m ichincry and e m]>le>ymuit of women md young 
pel sons, the I tctoiy Acts apply, with a proviso tint 
nothing shill prexuit the employment of youn^ pusons 
(boys) in tlnec shifts foi not more than eight hours e ieli 
In 1899 it wis reported by H AI Inspector ot Aline tint 
specnl rules for safety biel been established in ovu 2000 
quail us llie absence or deficiency of extun l! fencing 
to a qutriy dmgerous to the public has been since 1887 
(50 and >1 Viet c 19) deemed a nuisance lnblc to be dealt 
with sumnnrily in the manner provided by the Public 
Health Act 1875 

In 1900 93,895 persons wtre employtd of whom 
GO 631 worked inside the actual juts or excitations and 
3 3,201 outside ( omparod with 1899 there was a total 
decrease of 4100 in tho number of persons e mploye d 3528 

S AI —13 
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lx mg among inside workeis Fatal accidents resulted in 
127 deaths, compared with 1899 there was an increase 
of 10 m the number of deaths As Prof Le Neve Foster 
points out this exceeds the aver ige death rate of under 
ground workeis at mines under the Coal Mines Acts 
during the last ten ye irs in spite of the quarrier “having 
nothing to bar fiom < xplosions of gas, underground fires, 
oi inundations He attributes the difference to a lax 
observance of precautions which may in time be remedied 
by stringent wlministrition of the law In 1900 there were 
92 pros* c utions ag mist owners or agents with 07 eonvic 
t ion M, and 1 1 prose cutions of workers w itli 1 2 convictions 

In 188 3 a shnit Act of fivo sections extended to all woiknun 
vvh ftic manual labouiors cjthoi than minus with the exception f 
„ dr inostic or menial su vants the prohil ltion of jwiyine nt 

ay men () j Wa g eB ln public he uses bcu shops and othc r places 
In at*bHc * 01 the sale ot spuituous or lonnuitad liejuoi laid down 
Houles m the Coal Mines Regulations and Motalhktous Mines 
Regulation Acts The places covered by the ] i hibiti >n 
i tic hide any office garden or place belonging to n occupied with 
the places named but the Ac t docs not apply to such wages as au 
paid by the lesidcnt ownci or occupier of the pul Ik bouse beu 
shop and >ther places included in the pr dubition to any workman 
bond fide employed 1 y bun 1 he pemally for an offence, against 
this Ac t is one not oxcet ling 4,10 fcompait the limit of 1 '0 lor the 
e< noHpcmdmg offence undet the ( al Mims Act) and all edit nets 
may be prosec utod and j e naltic s rcc < veic i in 1 ngland and Scotland 
under the Stmimaiy Juiisduti n Acts Hit Act howcvei does 
not apply to lie land an 1 ne spual inspect niti ih (barged with 
the duty of c iifejic mg th Act whcfhci in ic lation to unpl vch in 
lactones ships docks i 1st when 

S hop Ifoun — In four brief Acts 1892 to 1899 the 
first vtry limited steps hive been tiken towards the regu 
lation of tho employment of shop assistants In pi we of 
such gone rd codes as apply to factoiics laundries mines 
-tom lung see urity hygiene, limitation of daily periods 
provision for holidays, le -only three kinds ot protective 
re quire me nt aio binding on employe is of shop issistants 
(1) I imitation of tin wockly total of hours of work of 
peisons undei eighteen yeais of age to sevent) four m 
elusive of nnal times (2) piolubiticm of the employnnnt 
of such pusons in a shop cm the sum chy that tiny have 
to tho knowledge, of the employer, been tmjdoytel in uiy 
factory or woikshop lor a longu pc nod than would m 
lx>th classes of employment together amount to the 
numboi of hours ]>i unit tod to sueli peisons in a faetoiy or 
woikshoj) (1) piovision lea tho supjly of seats hy the 
cmifdoyti m all rooms of a shop oi otiui ] a e mist s where 
goods aio retailed to the public for the use of lennle 
assistants e mploycd in le tailing the goods —the seats to be 
m the propoition of not ft vvei than one to every tlirco 
fe male assist Hits 1 lie fust two ot these re epnre me nts ale 
e out lined m tlu Aet of 1892, whuli also puseribcd tint 
a notice u ten to the premsions of the Aet, and stating 
the number of houis in the wu 1 eiurmg which a ) oung 
person liny be lawfully employed in tlie shop shall be 
kept exhibited l\ the employer the tluid uquucnuut 
was fust juondnl bv t lu^ \< t of 1899 The two mtei 
veiling Aetsoi 189 3 md 1899 aio merely supple mental y 
to the \et of 1892 t lit foinier ptovnling for the siluies 
anel e v[>e nsc s ol tlu inspeetois winch the eemneil of any 
county oi boicngji ( md in the (. it) ot Lo lelon the l oininoii 
( oune ll) welt c mpowi led by the let of 1892 to ij point 
ioi the eveeiition ot the Aet tlu littei piovnimg a 
penalty ot foit) shillings ioi inline of an employci to 
keep exhibited the netiec of tlu piovisions of tlicAets 
which in tlu ibsenee ol i penilt) it hid hithe rto been 
impossible to entom 1 he penult) for cmplo)inent 
eonti uy to the \<ts is a fine not exceeding one pound for 
t it h person soemploved and toi failure to comply with the 
leeiumme nt as to seats i fine not exceeding three pounds 
t >i a fust otic nee and foi am subsequent offence a fine of 
not less than one pound and not exceeding five pounds 


A wide interpretation la given by the Act of 1892 to the class 
of workplace to which the limitation of hours applies Shop 
means retail and wholesale shops markets stalls and Meaning of 
warehouses in which assistants are employed for hire tAo p 
and includes licensed public houses and refreshment 
houses of any kind The person resjKmsible for the observance of 
the Acts is the employer ol the young jwrsons ( i e persons 
under the ago of eightc t n yeais) whose hours are limited and of 
the female assistants foi whom scats must be provided 
JS e ither the term employer nor shop assistant (used in the 
titles of tho Act of 1899) is defined but other teims have the 
meaning assigned to them in the 1 aetoiv and Workshop Act 1878 
The employ u has m case of any conti avcntion alleged the 

same powei as the occupier in the lactoiy Acts to exempt him 
sell fiom fines on proof of due diligence and of the fact that some 
ether person is the actual offender The piovisiems of the Act of 
1892 cl not apnly to members of the same iumily living in a house 
of which the shop forms part or lo members of the employei s 
family oi to any one wholly employed as a domestic servant 

ln 1 ondon where the County Council has appointed 6 men and 
3 womc n insj ootors to apply the Acts of 1892 to 1899 there wore in 
1900 7 3 929 promises undei inspection All we re v isitc d at least 
tnee dm mg tho year some repeatedly and m 9204 irregularities 
weie found Proceedings wore instituted in 117 cases resulting m 
93 convictions In 1900 the numbci of young persons under the 
Acts were indoors 10 289 boys and 4428 girls outdoors 35 019 
b >ys 200 girls As regards the Act of 1899 m only 1088 of the 
1 1 844 shops affect 1 in 1 ondm was there failure to provide seats 
fc t the women empkyed m retailing goods The Chief Officer of 
the 1 ublie ( onticl Department reports that with very few exeep 
tions tlu law is complied with at tho end erf tho first year of its 
appheut urn 

As regnids cleanliness ventilation diaimige watei supplv and 
samlaiy eonditien genetally shops have been since 18/8 (by 41 
Viet e If sect 101 ) subject to the piovisions of the 1 ublie Health 
Act 187f which ujj ly to all buildings except f at tones under the 
J ae tory Acts m which any persons whatevti then nuniVti be aio 
employed llius broadly the suine samtaiy piovisions amly m 
shops as in w ikshe ps but m the former these are enforced solely 
by the offiens 1 the local authonty willicut reservation of any 
prwer as in woiktehops icr the Home Office ma]>ei toi ate to act in 
delault of tho le cal authonty 

Shop assistants so tai as they are engaged in manual not merely 
clerical labrur e >me also under th j r ivisiems of tho Truck Acts 
1831 to 188/ and m all eneumstances they fall within the sections 
duelled against unfair and unreasonnl lo lints in the Truck Act of 
1896 but unlike employes in fae tones workshops laundries and 
mints they are left to apply these provision* so tar as they can 
themselves suite neither Home Office inspect rs nor officers of the 
local authority havt any powus to administer the Truck Acts m 
shops 

Trial -Setting asuk the, wptml Hosiery Manufacture 
(Wages) Act 1874, which wts aimed at a pirticulai 
abuse ipjxurm^ chiefly m the hosiery mdustiy — the 
practice, of making excessive chargts on wages foi 
micliinuy md fiamo nuts -only two Acts hive been 
added to the gem id lew against tine 1 since the Act of 
18 31, which repelled all prioi Acts and whuli still 
le mains the principal Act The first ot tlu two was the 
Iruck AmcndmcntlAct, 1887, which emended and extended 
the Aet without adding any distmctl) new principle tho 
second wis the Iruek Aet of 1^9(> which w is directed 
towiuls providing remedies for mattcis clearly shown by 
various decisions under the eulicr iruek Acts to be out 
Mile tlie scope of the pi maples ind provision's of those 
Acts Under tlu euliei Acts the mam objects wae (1) 
to make tlie wages of workmen, ? <°, Hie lewud of labour 
payable only in euiicnt com of tlu re dm, incl to prohibit 
whole or put pay me nt of wagts in lood or drink oi clothes 
or any otliei aitieles (2) to foibid lgiuments, cxpiess or 
implied between omplo)ei and wot kmc n as to tlu m inner 
oi place in which oi aitieles on which i woiknnn shall 
expend his wigts oi for tho deduction of the puce of 
urticlcs (other than materials to be used m the labour of 
tlu woikmcn) supplied by the employer, from wages 
The Aet of 1 887 added a furthei piohihitum by 
making it illegil foi an employe i to tharg ^ 
interest on any advance of wages, whenever by 
agreement, custom, or otherwise a workman is entitled to 
receive in anticipation of the rcgul ir period of the p lyment 
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of his wages an advance as part or on account thereof 
Further, it strengthened the section of the principal 
Act which provided that no employer shall have any 
action against his workman for goods supplied at any shop 
belonging to the employer, or m which tho employer is 
interested, by (a) securing any workman suing an employer 
for wages against any counter-claim m respect of goods 
supplied to the workman by any person under any order 
or dirt etion of the employer, and (b) by expressly pro 
hihitmg an employer from dismissing any worker on 
iceount of any particular time, pi ice, or manner of txpt nd 
mg his wages Certain exemptions to the prohibition of 
payment otherwise than m coin were provided for m tho 
Act of 18 31, if an agreement Wert nude in writing and 
signed by the workei, viz, rent, vietuils cliesscd and con 
sumed under the employers roof, medicine, fuel provender 
for beasts of burden useel in the trade, mitenals and tools 
for use by miners, advances lor frieudly societies or 
sivings banks m the cise of fuel prove ndu, and tools 
tlicie was also a proviso that the charge should not 
exceed the real and true value lhe Aet of 1887 
amended theno provisions by requiring a comet annual 
audit m the case of deductions for medicine or tools, by 
permitting part payment of servants in husbandry m 
food, drink (not mtoxiciuts) or otliei allow nice s, and by 
prohibiting any deductions for sharpening or repairing 
woikmcn s tools except by igrccnunt not lorming pirt of 
the condition of luring lwo important administrative 
imcudments wore made by the Aet of 1887 (1) a section 

similar to that m the F ictory and Mines Acts wis added, 
•empowering the employer to exempt himself from penalty 
for contra vent ion of the Acts on proof that any othci 
person wis the actuxl offender and of his own due 
diligence m enforcing the execution of the Acts (2) the 
duty of eufoicmg the Acts m fxc tones we)rkshops, and 
mines was imposed upon H M Inspectors of the lactoiy 
and Mines Departments respectively of the Home Office, 
and to their task they were empowered to bring all tile 
authorities and powers which they possessed in virtue of 
the A< ts under wine h they are appointed these mspe e tors 
thus prosecute ele f iiiltm^ crnployeis and recover penalties 
uueler the? bumnurv Jurisefiction Acts but they do not 
undertake civil proceedings for nnpiopcr deductions or 
piyments which would lie with workmen undei the 
h inployers and Workrne n Aet 1 S75 lhe poisons to whom 
Persona ^hi of Ike Act applied weie added to b) 

benefited the Aet of 1887, wtfieh repealed tlie compile iteel 
by Truck list of trades eon tinned in the prinapil Act md 
ActM substituted the simpler definition of the Dm 
ployers and Woiknnn Act lust refuied to thus the 
Acts 18 31 to 18S7, and also the Aet of 1896, apply to 
all workers (men, women, and children) engaged m 
manuil 1 ibour, except domestic servants they apply not 
only m mines fae tones, and woikshops but to cjuote 
the published Home Ofhc< Mcmoi induiii on the Acts, “m 
all pi tees where woik people lie engaged m manuil labour 
under a contract with tn employer wliLther oi no the 
employei be an ownei or agent oi a pare nt or be himself 
awoikinin and thcicfon a workman who employs and 
pi/ys others under him must ilso obseive the Iruek Acts 
Hie liwtlius eovus outwoikers for i contra tor or sub 
contractor A decision of the High Court it Dublin m 
1900 (S pme v S tttuuq) sti< ngthened tlie mspectois in 
investigation of offences committed amongst outworkers 
by supporting the contention that inquiry and exercise e>f 
all the poweis of an inspector could legally take pi ice in 
parts of an employers premises other than tho*} m which 
the worl is given out It defined for Ireland in a 
narrower sense than had hitherto been understood tho 
-classes of outworkers protected by deciding that gnly 
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such as were under a contract personally to execute the 
work were covered 

At the time of the passing of the Aet of 1887 it seems to 
have been generally believed that the obligation undei the 
principal Act to pay the ‘ entire amount of wage s earned 
in com precluded and rendered illegal any dt due tions from 
wages m respect of fines Important decisions m 1888 
and 1889 showed this belief to hive been ill founded 
The essential point lies m the definition of the 
word “wages as the “ recoin] >e use, rewind, or Meanln * of 
rcmunerition of 1 ibour whieli implies not 
necessarily any gross sum m epic stum between employ ci 
and workmen where there is a contract to perfonn i 
certain piece of work, but that part of it, tlie reil net 
wage, which the workman was to get is his i ecomfienst foi 
the labour performed As soon is it beeame perfectly 
char that excessive deductions from w igts as well as piy 
ments by wotkers for materials used m tlu work were not 
illegal, and that deductions or piyments by w ly of eom 
pensation to employers or by way of discipline might 
le gaily (with the single exception of fines for late mss ioi 
women and children legulated by the 1 mployers and 
Workmen Act, 1875) even exceed the degree of loss 
hindrance, or damage to the employer it also eame 
clearly into view that further legislition wis desirible 
in order to extend the principles at the root of tlu 
Tiuck Arts It was definable, that is to say, to hinder 
more fully the unfur dealing tint may be encouraged by 
hilf defined customs in woik places, on the pirt of the 
employer m making a contract, while at the same time 
leaving the principle of freedom of contrict as far as 
possible untouched The Truck Act of 18% 
regulates the conditions under which deductions js96 
c in be made by oi payments made to the 
employer out of the sum eontrieteel to be pud to the 
weaker, i c , out of any gross sum whatever agieed upon 
between employer and woiknnn It makes such deelue 
tions or payments illegal unless they arc in puisuaiice of 
a contract and it provides tbit deductions (or pay 
ments) for (a) fines (6) bad work anel damaged goods, 
(r) materials, micbincs, and my other tiling provided by 
the employe i in iclitieai to the woik shill be reasonable, 
anel tint particulars of the same m wilting slull be gi\en 
to the workmen In none of the time cists mentioned 
is the employer to mike any profit neither by fines for 
they iniy only be imposed m lespcct of lets oi omissions 
which ciusc, or aie likely to cause, loss or el image , nor 
by sale of nntemls, for tlu puce may not exceed the cost 
to the employer, nor by deductions or payments foi 
rlimigc, for these miy not cxeeed the aetuil oi cstimitcd 
loss to the employer 1 mes and diaries foi dainigo must 
be ‘ fur and reason ible having regud to all the cneum 
stances of the eise, and no conti ict eould make legal a 
fine winch a court held to be unfair to the woiknnn in 
the senso of tlu Aet IJie contnet between the employer 
and wot km in must cithei be m writing signed Ly the 
woikman, or its turns must be clcail) stittd in a notice 
constantly aflixeil m x pi i< e easily ace e ssible to the woik 
man who shall be) entitled on reejuest, to obtun from the 
employer a copy of the notice free of charge On each 
occasion when a tie due turn or payment is nude full par 
ticulais in writin^ must be supplied to the workman 
J he employei is bound to keep a register of deductions oi 
payments, and te> enttr therein pirticulars of any fine 
nude under the contract, specifying the amount and the 
nature of the aet or omission in lcspeet ol which the fine 
was impose d This register must be it all tinier open to 
inspection by inspectors of mini s oi factories, who are also 
entitled to make a copy of the contract or my part of it 
1 his Aet as a whole applies to all woikmtn included 



100 LABOUR LEGISLATION [unuma 


under the earlier Truck Acts , but, further, the sections 
rd iting to hncs apply also in the case of any shop issist 
ants The latter, however, apparently are left to enforce 
the provisions of the law tin rase Ives as no inspectoral 
is empowered to intervene on thtir behalf In these and 
other cases a prosecution under the Truck Acts may be 
instituted by any i>ers(m Any workm m or shop issist 
ant miy recover any sum deducted by or paid to Ins 
employer contrary to the Act ol 18%, provided tliat pro 
ce edings no comm no d within six months, uid that where 
he has acquiesced in the deduction oi payment he shall 
only rccove r the excess ov< r tin unount which the court 
may find to hive bun tail and ic isonabh in all tho en 
cumst nice s ot tlu case ft is expressly dt dared in tho 
Art that nothing in it shill iltut the provisions of the 
Coal Mines Acts with lducnce to pigment by weight, or 
legalize any dt due turns tioui piymcnts made, m pur 
suanec of thosc^ provisions Tlu powtis md duties of 
inspectors ait cxt< nded to co\< i tlu e isc oi a laundry, and 
ot any pi ice when woik is given out by the occupier ot a 
factory or workshop or by i contiaetoi oi suWontiaetoi 
Power is n saved tot tlu Ncntuy ot Stito to exempt by 
ordu sjuatud trides ot bunches of them m s|x i ific «l 
arcis from the provisions of tin Act of 180(>, if lu is sitis 
fled tint they ite urmeeessiry tor the pioteetion of the 
woikuu n tins power Ins been exeinseei only in respee t 
of ones highly m^im/ul industry the J arieashiio cotton 
linlustiy I In <11 et ot tlu exemption is not to pi event 
fine s and eh due turns f i om being mielt but the de sue fc r 
ltd monstiutul tint the it an crises when leaders among 
work* is tul i om pi tent to make tlun own tains on then 
own lnu s without tlu spec ific conditions laid down m this 
Act Hit n ports ot 1L M ins] k e tois of hae tones demon 
strife tint in other industries much woik his to lx done 
under this Aet, and knowledge of a highly teehnual chit 
act< l to be aequnul lx ton opinions can bt tonne d as to 
the leasemable ne ss anel tairness or the contrary, ot many 
forms ot dt due turn lor tlu year 1808 it wts reporttd 
that eonvutions were obtuneei tor bieiclics, in luctones 
and woil sho])s oi tho \ irious jrutk Acts in (>G eases out 
ot 82 take n In ioio the < our ts m ive ngo ]h rralty of 10s ( )d 
having been imposed In the yeai 1899, 20 eonvic 
tions won obtained in 18 e ist s the avuagt penilty bung 
X20 0s r >d In 1900 2b cists were taken into eourt 
and 21 convictions wuo obtained tho average penilty 
being ISs r )d 

II Con jtnfnt vt 1 uuoie 

Tiicompirtng legislation afTe ctmg fac tones mines shops, 
and truck m tho chut ludustnal eountinsot the Continent 
with that of Gre it Biitun it is esse ntial to a just new that 
inquiry should be extended be yonti tho codes themselves 
to tho gc lit ril social older and system of liw and aclmmis 
tration in t u h country I nrtlu i as a staitmg point 
special compuison ot tlu dcluutions and the sanetions ot 
each industual t oelo must be mobilized as necessary, for 
thtse vai> m all In so lnu I a sumnury as is appended 
here no more is possible) thin an outline indie ition of the 
main genual Hepunnu nts and prohibitions ot the laws as 
regaicis (1) liouis and times ot employment (2) oielinary 
salutation and special recpim ments lor unhealthy and 
dangeious industries (1) se unity against undents and 
(t) prevention ot tiaud an l oppussmu in fultilment of 
wage con traits As roganls tlu lust of tlu so subdivisions 
in goneial in Hirope the oidi nary legal limit is rather wide r 
than in (mat Butam, being m most rises not ltss thin 
11 houis a diy and the administrative discretion m grant- 
ing exceptions lathti more elastic The weekly li ilf holiday 
is a peculiarly British institution On the other hand, 
in several Luropean countries, notably 1 ranee, Austna 


and Russia, the legal maximum day applies to adult as 
well as youthful labour, xnd not only to specially protected 
classes of jrersons As regards spe cialized sanitation for 
unhealthy factory lndustnes, German regulations appear 
to be most nearly comparable with British Mines* labour 
ugulation in several countnes having an entirely different 
origin linked with ownership of mines is only in few and 
most recent developmc nts eompai ible with Butish Mines 
Regulation Acts In rcgulition of shops, Germany treat 
mg this matter as an integial pait of he i imperial industrial 
code has advanced futher tlnn lias (ire it Butam In 
truck legislition most Europe m countnes appi ir to have 
been influenced by tlu farcailur laws ot Great Butam, 
althoigh in somo respects Belgium, with lur rapid and 
recent industrial devt lopment, has made interest mg original 
exptnme nts 

trancr Houis of labour were in bianco first limited in fac tones 
(nn? i t t v nnujtutun*) fir adults by th< law ol Mb September 
1 Sis to 12 m ill 24 Much uncertainty custe I as to the class 
of workplans c veud and van ms inti l nictations wen given 
] m illy in 188, an authc ntafive deeision chimed lliciti as nulud 
ing (1) In lust i ml establishments with inotoi powei oi continual 
fuiuaces (>) wuksJiops iinjloym^ vti 20 WLikus In 18 1 
undci t nclitic n of notilieatum ti the local uutlioiities e.x< c ptions 
still in foiee wen made to the g uoial limitation in faveur of 
mtaiu lnlustius ot pi< tosses among otheis loi lettitjuss and 
lithographic ]iintui n e n^incciin^ woiks woik at fuina es and in 
heating wjiksh js manufacture ol piojec tiles of wai and any w it k 
for Ihe ( ovunimnt in the inteicsts of national defence ei senility 
l he limit of 1 2 h >urs was r< due td as u^utds woiks in which w me n 
or y< ung woikrrs aio omj loy< <1 in 1000 to 11 and w is 1 1 1 c sue is 
siVLly icdeictd to 10 l liouis and to 10 houis at intervals < f J,w > yens 
liom Ajiul 1000 J las labour law loi adults w is ] l tided m 1841 
by ono loi childi n which ]i evented then emjlivniint in firtuies 
hefoio 8 yeais jf ago and prcluhil d night lal mi 1 ji any child 
umhi 11 Hus was sti ngthemd in 1S/1 puli iilaily as leguds 
tmploymont of guls nuclei 21 but d was mt until 18 that th 
lal >m ol women was spe lilly regulate 1 bv a Uw still in fue< with 
c < 1 1 am aim ndmonts m 1 900 l J nd< i t lu law fat toi v and w u kshoj 
labour is pi >lubite<l f r childuu unde i 12 yens th Jligh they mav 
hc^in at 12 if qualified bv the pnsmbed ediuational cntifuate anel 
medical ecitiluate of htiuss Ihe limit ol daily liouis ot cm] lov 
mont is the same as foi adult lahrur and sumlaily fiom 1st A] til 
1902 was 10A and two yeais latu will lx 10 horns m tlu 21 
Ncticc ot the houis must b affixed and meal turns oi pause 
with absolute eessatmi )t wnl of at leist 1 liom must bo 
specified One diy m tho we k hot iitcessuilv Sundiy must he 
given tirentm ibscme itrmw ik in additie n to ei^ht ictogni/<d 
annual holidays Ni^ht Jib mi that is wtik 1< tween 9 l m 
and r > am - is prolnlitid f t woil e is undti 18 yoais and onlv 
exceptionally permitted undci conditions for guls and women 
ovei 18 in specified tiados In mines and undtigtound quaines. 
employment of women and girls ft pr luhitc <1 1 \e ept at suilaee woiks 
and at tho latter is suh)eet t< the same limits as in faetoms Boys 
of 1 2 yoai s may bo employ ed m ei tain w< 1 1 undt i n i ound 1 ut unde i 
10 years may not bc)(inployed m ir< than 8 h urs in the 24 liom 1 aid 
to bank Asm( loaf Butain distim t st tviets ol mspeetion enfoue 
the law in factrrn s and mints i spot five ly In faetoms and woik 
shops an mspot tor may older ro exammuti m as to physical fitness 
fot the woik imposed of any wnl cr undt r 16 c c rtaiu ore upations 
and piottssos ait piolnbittd — eq girls undci 1(> at machines 
woiktd by treadle h and tlio weights that may b< lifted pushed or 
ittinetl by gills or Inns under IS me can fully spctifud Tho law 
applies gtnciftlly to plnhiifthio] ic and lcligicus institutions whcie 
industrial woik is earned on asm mdinnry trading establish™ nts 
and tins holds good even if tho woik is by way of technical instruc 
turn Domestic woil shops aio not r ntiolhd unless tho mdustiy 
is classed as dangerous oi unhialthv mtioduetion of motor 
]>ow r brings thorn undci ins]teti m ( n lal sanitation in Indus 
ti ml establishments is provided 1 i m a law ol 18 )8 anel is supple 
nnntcd by fidimnisti itiv o icgulati ns foi spieial risks duo to 
poisons dust explosive) substances gusts fumes &t Ventilation 
both general anel special h^htin^ piovision of lav atones cloak 
r coins good drinking water diama n o and c h anliness aie lequned m 
all woikplaces In many industn s women children anu young 
woikersaie tithe r absolutely excluded from specified unhealthy pro 
cc sses or are admit te d onlv unde l conditions As legal ds she }ws and 
oHices tho only lahoui laws aie one which piotects ajpientices 
against overwork (law of 22nd 1 ebiuary 18 »1) and one (law of 29th 
December 1900) whi( h reepure s that seats shall be prov ided for women 
and gu Is employed in retail sale of artie les The latter law is e nfort ed 
by + he lnsjiectors of factories In I 1 ranee there ib no special penal 
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legislation against abnsos of the truck system or excessive fines 
and deductions from wages although bills have frequently been 
before Parliament Indirect protection to workers is no doubt m 
many cases afforded in organized industries by the action of the 
toil veils tie Prud homines 

Belgium — In 1848 in Belgium the Commission on Labour pro 
posed legislation to limit asm I ranee the hours of labour for 
adults but this never passed though repeated attempts were made 
to secure it Belgian legulation of labour in liidustiy remains 
« ssentially m harmony with its earliest beginnings in 18(51 and 
onwaids a senes of specialized previsions to meet particular risks 
of individual tiadcs and did not until 1889 give any adheience to 
a common iimciplo of limitation of hours and times of laboui for 

] r jtected pt rsons This was m the law of ldtli December 1889 
which applies to mints quarries factories workshops classed as 
unhealthy wharves and docks transports As m lianu m 
dustrial establishments having a chantable or philanthi opir or 
educational cliaiactti are included The persons pioto ted arc 
girls and women undoi 21 ycais and beys undn 16 and women 
ovei 21 yeais only Imd a place m the law tluough tin prohibition 
of their rmplovment within kur woks after childbirth Just as 
the hours of labour of adult women remain absolutely unlimited by 
law so an tho hours of boys from K to 21 1 lie absolute pro 

luhitions of employment are 1 >r (hilelien under 12 years in any 
lmlustiy mamitaf tuuii^ or mining or tianspoit and for women 
and guls under 21 ycais below tho surface in woiking of mines 
Bo\s under 16 ycais and wemen and guls under 21 ytars liny 
m general not be employed lctoio 5 am or attu 9 i M and 
one day in the seven is to bo s<t apirt foi lest turn cm pi n 
ment to those rules however exception maybe made eithci by 
loyal dec re< for classes or gioups of processes or by loc il authontn s 
ill excejitional cases JLln execptiens may lc a] jilnd gcniially 
only to woikns ovei 14 years but in nun s 1 y royal dee roe bo\s 
over 12 yeais may 1 employed from 4 v m The law of 1889 
fixes only a maximum of 12 n uis of effective woik to le inter 
luptod by pauses for lest of net less than l^j Ikuis cmj wcring 
the king by cletree to foimulato more pica < limits suit d to th 
sjreaal rticumstanees of lmhviduil lndustnes 1\ yal dim s have 
accordingly laid down the c onditic ns foi twenty six groups uiclud 
in rt textile tiades manufacture of paper pottery glass clctlnng 
mines quarries engineering and punting worls In hour the 
daily limit is 10 hcuis lmt m more 10\ or 11 hours In a fc w 
exceptionally unhealthy ti ides sue h as the niannf utur of lutifei 
mate lies vule am/ation of mdiaiulbn lv means of earl n hi 
sulphide the ago of cxclusnn from emileyrnent lias been laiscd 
aid in the last named pi cess hours have been reduced to j 
bioke n into two sjells of 2^ limis each As a rule the conditions 
oi health and sateguarding et employments in exet | Lion illy in 
jurious tiadcs have been s< u n ht by a s ms ot el< cites under tin 
law of 186 i relatm^ to public health m such lndustnes Under 
tins special regulations toi sitety of woiktrs have bee n mti winced 
in manuiae turcs of white 1 oxides of lead chioumtf et lead 
lucifu match works ra n an 1 slrodely worls and ior dangers 
cominjii to many industries pr \isnns against dust pnsons 
accidents and other nsks tc health oi limb have been codified 
m a docioo of 1 894 In 1898 a law was passed to enable the 
authorities te deal with risks in qiuimts under the simc pi 
tedurt Safety in mines (wlnc^i aie not pnvdti piojutv but 
state (omissions to be woiked undei stint st ite eontrol) has 
be on provided for since 1M0 In matters of hygiene howevei 
until 1899 the powers tf the public health authorities 1 inter vein 
were insufficient and a law w is pissed authorizing tin ( oveinmont 
to make lobulations Iji every kind of lisk in any undeital ing 
whether classed undei the law of ] ublic health or not By a 
special law of 1888 children and y un ft persons under 18 years aio 
cxclmlcd from employment as ] cellars lmwkeis or m circuses 
except by their partnts and then only if they have attained 
14 vars Abuses of the truck system have since 1887 beta 
regulated with caie iho chief objects of the law of 1887 
weu to secure payment in full to ail woikus other than those 
m agneultme or domestic seivue jof wages m le n d tender to 
prdnlnt payment ot wages m public houses and to secure prompt 
payment of wages Certain deductions were permitted iindrr 
caieful control for specific customary objects Irdgmg use of land 
uniforms food firing The law of 1 *th June 1896 regulates the 
affixing m workplaces whore at hast five woikcis*aro employed 
of a nr ticc of the working rules the nature and rate ot fines if any 
and the mode cf their application Twe central services the 
mines mspec torate and tho factory and workshop inspectorate 
divide the duties above indicated There is also a system of local 
admmistiatiou of the regulations relating to mdustius classed as 
unhealthy but the tendency has boon more and more to give the 
supremo conti ol in these matters to the factory service with its 
expert staff • 

Holland — Tho first law for regulation of laboui m manufacture 
was passed in 1874 and this i elated only to employment of 
children In 1889 after many attempts hau been made to amend 
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tho law the basis of all existing re gulations was established m tho 
law of 5th May 1889 which applies t j all mdustnal undertakings 
excluding agncultui e and leiestry fishing stocl i c ai mg b mpl oy 
ment oi children undei 12 years is inhibited and hours are 
limited for young persons undei 16 ami lc i w men of any age 
These protected } e l sons may be rxclul d ly roynl d <u fi m 
unhealthy industries and sueh industries au rj cubed m adeem 
of 1897 which suptisfd s otliei tarliei lcgulatnn 1km et tin 
ployment must net exce d 11 in the 21 and at least 1 h ui f i rest 
must be given between 11 \ m and i i M which h m must not 
be spent m a woik loom A\ nk he fore f am m all l / i m 
Sunday woik and woik on re o^nizt i hchdays is generally pit 
hibitea but tluie aie exeeptnns Overtm fioin / t< 10 l m 
undei (onditiens is allowed ki women and young woikus and 
Sunday work loi women lot e xauipl in butte r and thee si making, 
and night woik foi boys ovei 11 m mtain mdustius hiiql y 
ment ol women within loin weeks of child! nth is ] inhibit'd 
Notices ot woiking horns must be i Hived in w< iki laecs Undu 
giouiid woik in mines is piohilited t i w men an I yeuiig )e isons 
under 16 but only two mines e mi Joying m all sonic tOO ] isons 
aie worked in Holland In 189 t the fust legislative piovision was 
made for protection ofwoilcrs against nsk of accident oi sjeeial 
injury to licilth Sufficient cubic s| icc lighting ventilation 
sanitary auormnodati m lcasonablc tomj c ratuie removal of n >xious 
gases oi clusf fencing of inachimiy }ucauti ns ageunst risk horn 
lilt and other niattus are provided foi flu mauufactun of 
lucifoi matches by means of white phosphorus 1ms been fcibulden 
by a law of 28th May 1901 No ] e rial ]i visit n against tiucl 
exists in Holland but possibly abuses ol tlie system au ]i v tilted 
by the c xistence of industrial councils re pie suiting 1 th e nq loyus 
and woil e rs with powois to mediate or arhitiatc m ease of ebsj ute s 
between tho two partus 

Suit rrlaml — In Switzerland separate cantonal legislation prt 
paied the way for the genual I orlual laboui law of 1877 on which 
subsequent legislation lists Su li legislation is also (animal 
as well as Iecliral but in the latter there) is oul\ implifu ntion 
cr mtupre tation of the principles contained in the 1 * law pf 1877 
whereas cantinal legislation if vers industries not liieludod under 
the Itdorallaw eg single woiktrs empl \ed m a track (mtti r) 
and unj loyincrit m sh ps officts and hotels 1 he I e dual law is 
applied to fae torus woil shops emj 1 >ymg yeung persons undu 
18 or men than 10 workers and workslieps m which unhealthy 
cr dang iouh processes are canuel on Mines aie not included 
but aio ululated in some i sjeets as n r iids h alth and sality 
by caiitenal laws 1 urthu the I aw e i linjl yus I ml llity 
1881 87 which lecjums m all lndiistins piccautioiiN a^unst 
acucluits and remits of all suious acuduits ti the canteiml 
governments applies to minis This led in 389< to the tie ation 
t f a spoe ial immn^ eh purtm lit and mints of which then ait but 
few have to be insjected onceaveui 1> a mining uigimu The 
majority of the ]u visions of the he dual lahc m law ft]>] ly to 
adult woil trs of both sexes and the genual limit of tho 11 houis 
day exclusive of at least 1 hour 1 l mills nj j li s to men as 
well as women The latte i liav licwevu a 1 gal claim when 
they have, a household to manage te having wuk at tho dmiici 
houi half an h ui tarhci than the men Men and unmnined 
women may he employed m sueh subsidiary w >ik as e leaning 1 iforo 
or attei the genual legal limits On Situielays and eves ot tho 
eight ] ublic h belays the 11 he urs ti iy is it tin d to 10 Sun 
day woik and night work am foi held n but ex ij lions aie per 
rnittoel conditunally Night woil is chimed as 8 i m t) f am 
in summer 8 J M to 6 A M in wmtei ( hildiui are excluded 
from employment in workplites undu the law until It yiais of 
a^e and until 16 must attend continuation sc hoe Is /mi h canton 
lias strengthened the law ly fixiii n the worl mg day foi wcmui at 
10 hours generally and 9 hours cm Sat in days and c ves of holidays 
In tlu ( ciman cantuis guls undu IS ycais an not pci nutted t 
woik overtime in all eaiitons ox cpt ( laius tho conditional over 
time of 2 bourn must be paid f ir at an enhanced wage 

Sanitary lCguDti ms and fencing of machine tyai jiovided f »r 
with considciabh minuteness m a ltd ial tkcrco cf 1897 Iho 
plans of tvny now factory must be submitted to the c ante rial 
government In the case ot lucifoi match factories net c nl> the 
building but methods of manufacture must be Mil milt (1 Since 
1901 the manufacture sale and lrnpoit of matches cent lining 
vvluto phosphoms have been f >rbidden Women must 1 absent 
from employment during tight weeks he foi t and after childbirth 
In certain dangerous occupations eg whore had u 1 id c mi 
pounds aie in use women may not legally he (liqhytd during 
pregnancy legislative movision agnnst abuses of the tiuck 
system appears to bo of earlier origin in Swil/crlan 1 (1/th century) 
than any other Junopean country outside rngluid (1 th century) 
The Tcaoral Labour Law 1877 generally prelnbits paunent of 
wages otherwise than m current com and jrovirl s that no dcduc 
tion shall be made without an express contract Some of tho 
cantonal laws go much farther than the British Act of 1896 in 
forbidding certain deductions eg /unch prohibits any charge 
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whatever for cleaning warming or lighting workrooms or for hire 
of machinery By the Federal law hues may not exceed half a 
day a wage Administration of the labour laws is divided between 
inspectors appointed by the federal Government and local authon 
ties under supervision of the cantonal governments The federal 
Government forms a court of appeal against decisions of the cantonal 
governments 

Germany -Regulation of the conditions of labour in industry 
throughout the ( rnuun 1 inpue is provided fir in the Imperial 
Industrial G de an 1 the oi lets of the Fedoial Council Dased 
thmeon This ( > lo is based on tailier industrial codes of the 
separate states but more t socially on the Code of 1869 of the 
North German ( moderation It applies m whole or m part to ail 
tracks and industrial occupations with the exception of transput 
fisher ic s and agn ulture Mines aie only included so far as tiuck 
Sun lay and holiday rest piohibiticm of employment underground 
of ferrule labour limitation of the hours ot women and young 
w >rk( rs are tome rned otherwise the regulations for protection of 
life and limb of miners vary as do tho mining laws of the difh rent 
states In older to estimate tho foiee of the Industrial Code in 
working it ih net essaiy to bear m mmd tho complicated political 
histiry of the 1 mpuc the w j at at » odnimistrati n by the federated 
states and the genet ally eonsidoiablo powers vested in adnums 
tration of initiating regulati ms Xhe Industrial Codo evpicHsly 
retains power for tho states to initiate < u tain adeliti >ns or exec) 
turns to tin Code wine hm any give n stite may form |ait of the 
law regulating fuetorns there flu (ole (unlike th Austrian 
Irulustiial ( < do) lays d wn no b im nil limit J >r a inimal w iking 
elay lor adult male w< ikcrs but sine 1891 full p wiih wci given 
to the Imperial ( eveinment ti limit honis for any classes of 
workers in industries win re ox tssm length ot the woikmg day 
cndangeis the health of lhoweil»r(R ( O §120) 1 icvi msly 

appluati n lift l Icon mule of j w is t > r< hue the w irking day in 
sue h unhoalthy indiisfii s as silv mig f mmoifl hy mneuryanel 
tho maim fac tin n f white hi I S< j arato state s hud undermining 
laws also limited horns >t miners Sunday rtst was in 1891 
so< uiml f >r v r\ class of w(ik(is (oinninnal industrial and 
mining Annual hililiys him also s( ui d on ( hn r t li festivals 
Huso piovisnns h w v i am sul )< t t> < \c « pt ic tib uncle i eon 
chtious An imiorlanf dislnution lias to h brought (lit when wo 
turn to the ngulati ms f( 1 houis and times of lahoui f >r protect« d 
persons (worn n young this ms and e hildrr n) Sitting aside fir 
tho mmient hmis of ship assistants (which an under bjhjciuI 
scitions sin ( 1900) it is to fa( tory workers and not to 

lndustiial workcis in genual that those limits apply although 
they may 1 m an 1 in Home instant s have Im n lui th i extend id — foi 
instant o in k ady made ( 1 ithing trades — by imperial dei ree to work 
ships J lie turn hntiry (babnk) is not etc fined m the Godi 
but if is <hai from vat ions dn isious ot tho Supreme C nut that it 
only in put (oineidns with the 1 nghsli tenn and that some work 
places where processes are earned on by aid ot mtehaiiKal power 
lank inthii as I nglish workshops The distimtum is rather 
betwoon wliolosale manulaotuiing industry with subdivision of 
laboui and small in lustry whole the tmployei woils himself 
Certain classes t un hi taking m/ forges timber yards eloek 
yaids brickfields and open ejuames aie speeiheally lanltd as 
factories J mi 1< yimnt of ])iotuttd peisotis at the suihuo of 
mines and undugi utid quunius and in salt w iks and on 
dressing works an l of he ys underground e urns under the iaitoiy 
regulati ms ih so eve hide ehildmi liemi c tuple \ me nt under 
li years and even lat t if an educational certificate has not been 
obtained until H yoais li mis of employment mav not ox 
ceod 6 in the ( oiniany unlil e ( re at Britain fiance and 
Swit/eiland r jiuies a uhoiloi elay for young persons than f i 
woniui -10 h mrs fen the firmer 11 hours loi the latte i 
Women over 16 v ais mav b employed 11 hours Night w lk 
is tuhuldon ir w il Itlvve n 8 K) i m ami l 10 v m Ovu 
time may lo gianted ti nuxtspicnl unfoieseen pressuie oi for 
woik on penshalilo aitiel s unelei eemditions by loeul authonties 
and tin highe r a lministtativeaufheiiitus I roscrilied meal funis tilt 
— an unbi ike n half linn 1 i eliildiuiin tliur 6 houis foi y iun n 
persons a mid dav pause ol 1 li ut and hall an hour icspeetively 
in tho morning an l aftom un spells for worn n an him at mid 
day but women with the e iti of a household luu e the e laim on 
demand to an extra halt bout as in Swit/uland No woman may 
bo till] ile j od within femi wetksaflu eliilellnrth and uni samedieal 
certifuato tan tlion bo piodueui the alisuiee must extmd t six 
weeks Notie e of we iking } e nods and me al times must In affixed 
and copies sent to tho l sal authorities J mployment of piotected 
poi hoiih m faetoty industries wh ire there are special usks to lieilth 
or noralitv may le foi In 1 linen ma lo dependent ou special eon 
ditions All industrial employers alik 3 aie bound to ai range and 
maintain workrooms and machinery and to organize labour in 
sue h a manner as to senuo workois against injury to health and to 
ensure geiodc nduetand propriety Sufficient light suitable cloak 
r loms and sanitaiy aeeomm idation and ventilation to carry oir dust 
vapours and other im pun ties are especially required Dining 
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rooms may be ordered by local authorities Fencing and provision 
for safety m case of fire are required m detail The work of tho 
trade accident insurance associations m their work of preventing 
accidents is especially recognized m provisions for special rules m 
dangerous or unhoalthy industries Officials of the state factory 
dc partments are bound to give opportunity to trustees of the trade 
associations to ex pi ess an opinion on social rules In a large 
numbf r of industries the Federal Count il has laid down special 
rules comparable with those foi unhealthy occupations m Great 
Britain The relations between the state inspectors of factories and 
the ordinary police authonties are regulated m each state by its 
constitution 1 inhibitions of truck iu its original sense — that is 
payment of wages otheiwise than m cuiunt eom — apply to any 
persons unde r a contract of service with an cmplrycr for a specified 
time for mlustnal puiposcs members of a lamily woikmg for a 
iar< nt or husband are not include d outworkers arc covered 
ontiol of hues and deductions fiom wages applies only in factory 
industries and shops employing at least 20 woikeis Shop 
hours are regulated by requiring shops to lit closed gentially 
between 9 I M and » A M by requiring a fixed mid day rest of 
H hours and at least 10 hours rest in the 24 for assistants 
These limits can he to a certain extent modified hy administrative 
authority Notice of houis and woikmg rules must be affixed 
I)urm n the hours cf compulsory c 1 isrng Rale of goods on the strcc ts 
or fiom lie use to house is forbidde n (Jneic r f he t omme re ml C ode 
as undoi tht Civil (ode pvcrv nnph ye r is hound to adopt tvtry 
possible me asui e foi maintaining the safety health and good con 
duct of his emplcycs By an order eif the Imperial (bailee 11 u 
under the ( mm i lal ( ede s ats must he j lovided i n cemmtrcml 
assistants and apprentices 

initna — I ho lndustiial Code ot Austria which m its present 
outline (modified bylitei enactments) dates fiom 1881 must be 
carefully distinguished ficni tho lndustiial Codo of tho king him 
of Hungaiy Iho lattei is owing to tho ] l cdominautly a ft ti 
cultuial eharaotor of the population of latei origin and liaiellv 
had practical fei o before the law of 1899 provided for inspection 
and piev nil on of accidents in factories No separate nuiiiig code 
exists m Hungary and conditi ns ol labour are regulator! by the 
Austrian law of 18,4 The tiuek system is lepressed on lines 
similar ti these m Austna and ( ermany As regards limitation 
of horn’s of adult labour Hungaiy may be contrasted with both 
those implies m that no restriction of bouts appln scithoi ti mens 
oi we m u s houis whereas m Austrian faetoii s luth aie limited 
to an 11 hours diy with exceptional overtime for which payment 
must alwavs he made to the worker 1 lie Austnaii Code has its 
origin however like tho British Faetoiy Aels in protection of 
child lab mi against abuse m the end of the 18th and lx ginning ot 
the 19th t uitui y Its pre s nt seoj e rs dote tmrnul by the Impe rr i\ 
Patent eil 18 9 and all industrial labour is liuludcel exerjt 
mining tiansjioit fisheries for sti\ agiiculturc and domestic 
nnlustiKs I ii( tone sate de fine d as including linlustries in which 
a manufai tilling process is canjecj. cn in au eiultised place by 
the aid eit rnt 1 ss than twenty wcrktis woikin^ with mat limes 
with subdivision of laluur ana unelei an cm] loye r wlio does not 
himself minually assist m tho w rk In smill i handicraft 
industries the compulse r\ guild syst m of oigam/atum still applies 
In every industrial ostal hshmeiit huge r small the sanitary and 
safe ty provisions genual loquirqm nt of Sunday rest and annual 
holidays (with condition il exceptions) piolul ltion of truck and 
limitation of tin ages of child Id our apply Ni^ht work for 
women 8i m ti 5 VM is jiiliibited only in factory industries 
f >r young vvoi) i is it h pie hit ited in any mdubtry T ause s in work 
are require d iu all lnefustiies 1 hour at lcist must lie given at 
mid day and if the moinin 0 audafterii i n six 11s ex(((d 5 luma 
cadi another half lnius lest at hast must lx given Children 
may not lo oni] 1 \ecl in in lust nil work lie foi c 12 yeais and 
then only 8 horn's a day at with that is not mjunius and if 
eduiati ml leejuiiuneuts aio el> cived Tlu age ot emileymint 
is laiscd te 11 foi fact ties au 1 smnlaily there tho work 
must bo smh as will not Sunder physical devil opmmt Women 

may net bo employed m legplar industrial occupation withm one 
m Jiitli afte i i hilelbiith In certain sc Ik duled unhedthy mduBtiies 
where ccitili(at(s of auth ni/ation fiom lecal authonties must lie 
obtained by intending occupiers conditions of health and safety 
ft r workers can bo hud down in tho certificate The Munster of 
the Interior \s empowered to draw up legulations prohibiting or 
making conditions for the employ m nt of young workers or women 
in (hingei ons or unhealthy industries The provisions against 
truck cover not only all industrial workers engaged in manual 
labour undoi a contract with ail employer hut also shop assistants 
the special regulations against fines and deductions apply to 
factory workcis and shops whero at least 20 workers are em 
ployed In mines under tho law of 1881 which supplements tho 
general mmrng law employment of women anil girls under 
ground is prohibited boys from 12 to 16 and girls from 12 
to 18 may only bo employed at light work above ground 
14 is the earliest ago of admission for boys underground 
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The shifts from bank to bank must not exceed 12 hours of 
which not more than 10 may bo effective work Sunday rest must 
begin not later than 6 am and must be of 24 hours dura 
tion These last two provisions do not hold in case of pressing 
danger for safety health or property Sick and at cidont funds 
and mining associations are legislated for in minutest detail The 
general law provides for safety in working but special rules drn\wi 
up by tho distiut authorities lay down m detail the conditions ot 
health and safety As regards manufactunng industry it is 
important to note that the Industrial Code lays no obligation 
on employers to i sport accidents and that until the Accident 
Insurance Law of 3889 came into foice no statistics were available 
In Austria unlike Germany tho factory inspectorate is organized 
throughout under a central < hiet inspector 

Scandinavian Countries —The latest legislation in those countries 
is as might be expected m the two eountnes wheie manufacturing 
industiy has the widest Rcopc In Sweden tho tactoiy Law was 
amended m Tanuary 1901 m Dcmnaik m Inly 1901 Until that 
year however Noiway was in some ltHpeots m advance of the 
othci two (ountucs by its law of 1892 which a] plied t> mdustiial 
woiks including metal woiks of all kinds and mining M onion 
weie thereby prohibited from employment (a) undeigiound (/) 
in cleaning or oiling maohineiy in ruction (e) dunng six weeks 
after giving hnth to a child unhss pi md d with a modi al 
certificate stating that tluy mi^ht ic turn at fho end of foui weeks 
without mpiry to health frf) m dangerous unhealthy oi t xhsust 
ing trades duim n pregnane y Lurthei woik on Sundays and 
public holidays is prohibited to all workers adult and youthful 
with conditional exceptions under the authc nty of th iuh] t is 
Childitn o\ti 12 aie admitt d to mdustiml w >ik on obtaining 
certificates ot hnth ot physical fitness and ol < 1< mentary uluca 
tion The hours cf cluldicn aie limited to 0 wifh pluses 
and of young persons ( >i 14 to 18 year ^ to 10 with 

pauses Night work between 8 i m and t a m is piolnbited 

All woikers are entitled t a eoj y of a < dc < t fai tory ml s con 
taming tho teams ot the e on trie t fw ?k diawn U| by lrpiest nta 
tives ot employes with tho employers and saneiionod by the 
inspector Ileal til and safety m walking an pm id d f ir m detail 
m the same law of 1892 Spec lal lule s ma\ 1 n made fe i 1 ingt ions 
tiades and in 1899 such rules wei i established for match fa tones 
similai to s mu of the British rules l ut n tahlj piovidui n for a 
dental examination four times 3 uly I3 a doctoi In J) ninaik 
legulation began with unh til tliy in fust ms and it was n t until 
the law of 1 JO 1 earn nit > f ice on 1st January 1902 that cluldmi 
under 1*- years have been excluded fi ill laeteiv lahoui In 
Sweden this 12 yeais lmnt 1ms f 1 som time h lei in tho lai n 1 
factories but mw the se p lias le 11 ext riled s> that rt eon 
spends with the Nciwcgiau livv llie b ms of elnldi n ai in 
Denmaik foi those uni 1 11 jeais in Sweden t> In 

those under 1J gear's Noting icrs ns may not in tith r 

country work more than 10 liours dail) and night work wliielr is 

fori idelcn foi persons un 1 t 38 years is 11 w eh fine el as 111 
Noiway 'Women may 11 t Tic* mol yed 111 industry within lour 
weeks of e Inhibit th except en autliontv ol a in elical certificate 
All factories in Sweden when 3 ung w lk is at 1 trnph v<d arc 
subject to modreal insertion on 0 a year 1 e ire mg of machinery 
and hygienic eruditions (ventilation cubic spaee tempcratuie 
light) aie regulated 111 cKta.il I11 Denmaik the use of white 
phosph jus in manufacture of luAf i mate Iks has been piolnbited 
since 18/1 

Italy and S pain The wide elide t cnee between the industrial 
development t these southern Litin cnyitn s and the two 
eountnes with winch tins sunmiaiy begins an 1 the tai rt rcat r 
importance ot the agricultural mteicsts produce a situation as 
regal ds lal nu legislati n which makes it eonvenicnt to touch on 
tho limited scope of their regulations at the close ot the senes It 
was stated by competent and mi|artial observers fi >m cadi ot the 
two countries at tin International ( ongi hh on I al our I aww he Id 
at Brussels in 1897 that the lack jf adequate nuasui s loi pi ilecti 11 
ot child inborn and lncfhe ic nt admimstfati n e f sue h icgulatie ns as 
exist was losponsible foi abuse of tin xi fours that c in bo found 111 
no other Lmopoan countries Thtir lal our 111 fietories w )ik 
shops and mines constitutes 1 xentahle inaityilom (Spam) 

I believe that then is no country wlieic asaenli e of child life is 
made that is comparable with that m ee itam Italian far tones an l 
industnos (Italy) In noitlie 1 eoimti v is there any limitation jf 
womens houis 1 ut m Spam a step iu this direction has I ecu 
taken by a law jf 3900 which was to tike e Hect in 3902 
in regulations foi leduetion of lours of labour foi adults to 
13 normally 111 the 21 Homs of cluldicn mid 1 3 4 must 
not exceed 6 m any industrial woik mi 8 111 any com 
mercial undertaking Lal our be lore tho age of 10 years and 
night work between 6 pm and » a m was pi dubited and powers 
were taken to oxteml the prohibition of night weyk to young 
persons under 16 years The labour of children 111 Italy is 
still regulated m the mam by a law of 3886 but a royal dee too of 
1899 has strengthened it by classing night woik for children under 
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12 years as injurious such woik being thereby generally 
prohibited for thorn though exceptions au admitted at the 
same time it was laid down that cluldicn fum 12 \i It yeais 
might not be employed for moic them 6 hoime at night Iho 
law of 3886 piolubits omple> 3 merit of elnldien undci 9 veal’s in 
industry and under 10 yearn in unde lgiounel mining It is m fin 
direction ol fencing and ether safeguards against aeciel nts and 
as regards sanitary provisions brth m melustiial w iljlucs and 
111 mines that Ital) has made most advance since he 1 live ol 1S>0 
lor pi nention of accidents 

Am HoiuiiEs —I 1 Ne iisii (tr) Factory Legislation — Ahumivm 
and D wits J aw relating to 1 * acton s and It orkshops 1 ml 11 
18J7 and 1902 -Rlik ham bactoi y 4 ets I (melon 18 >7 K \ai 
( ommission on 1 amour JMinutes if hide nee an i d)i jeste ( lciq 

( 3 vols 1 892-9 J i ssistmt ( omvusswner s J eport on J nif It y 
merit of Jf omen 189 ) 1 iftk and burnt 7 cyort of the t mmutsun 

3894 -Inifrnuionw I \hoi n C nmhfvf aj Bhilin 
C > respond nice ( nnmnnal Sens (( (>0l>) 1890 -Hoisf op 

I OKI)S ( OMMIl II F ON nil Swi MINI Sx M l M J fport 18)1 
Home Office d tports {\ y re and Sj ttisw< xle) Annual Hepoits ol 
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Undci the ^(.nei \1 haul of labour I tgisKtion all 
American statute laws ululating libom its conditions 
and the rtiation of employer md employe must be classed 
Tt includes what is piopeily known is factory legislation 
I iboui legislition bf longs to the list half of the 19th 
ccntuiy so far as the United States is contemed like 
1 nglanel in the far ])ist tliej United States in colonial 
d\>s undutook to regulate wages and prices md 1 iter the 
employment of apprentices I egiblation relating to w igcs 
met puces xv is leing igo ab indent d but the 1 iws iflecting 
the tinploymtnt oi appientices still exist m some foim 
il though the conditions of einjdoyment have changed so 
materially that a]>]»rtntieeshij)s aie not elite n el as ot old 
but the laxxs regulating the employment ol ujpientnes 
were the basis on which English legisl ition found a fejot 
hold when Pailianicnt wisheel to legulate the libour of 
ficteiry operitives The xxhede eoele of liboui Uxvs evf the 
present time is almost intnely the result oi tin ineluxtrial 
revolution which took plate during the httei pirt ol the 
18th century, under which the ehmustic 01 hind labour 
system was gradually but rapidly displued through the 
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introdue tion of power mat hmcry As this revolution took 
place m the United {Stitts it a somewhat later date than 
in England, where it began the 1 ibour legislation necessi 
toted by it belongs to a later date The factory, so far 
as textiles are (once rn» el wis firmly established in America 
during the jKriod from IS JO to 1840, and it was natural 
that the I nghsh hgislition found friends and advocates 
in the United Stiffs although the more objectionable 
conditions a< comp mying the i nghsh faetory were not to 
be found the n 

T. he fust attempt to secure legislation reguliting factory 
employment i < late el to the hours of labour which wire 
Burly VU Y the days work consisting of from 

attempt* twelve to finite cn hours As machinery was 
to regulate introduced it was felt that the day s work should 
hour* ) K shortened, as the tension ic suiting fiom 
speeded miehmes md the close ittc ntion require el m the 
faetory ought to bo accompanied by a shorter weak dav 
f lhis vuw took veiy firm hold of the o]>e 1 iti\cs, ind w is 
the chief cause of the igitution wine h Ins it suited m i 
gre it body ol 1 iws applying m vt ry many three lions i he 
labour legislation as it exists now can be classified into 
two gc ncral brine In s first tint re latmg to the conditions 
of c mployuu nt sceemtl th it n 1 itin n to the piotcrtion of 
employes from piactiees tending to pie vent them from 
obtaining oi ictamin^ e tuple ynient As early as 180b tlu 
catlike is and shipbuilde is of New 5 oik ( ity igitited for 
a reduction of horns to ten pe r day but no legislation 
followed their efforts I lit re wne sevenl attempts in 
the tally ye us of tin U)th t< ntuiy to secure some legula 
tion itlativt to hours but then was no general agitation 
pi lor to 1H11 As Massachusetts was tlio st iti which 
fust itcogui/ed fin necessity of ngulatmg employment 
(follow mg in a mi isure , and so far as < onditions demande d 
the i nglisli laboni or f it tory legislation) the histoiy of 
such It gisl itiou in that state is imlicitivo of tint m tlu 
United States and as it would be impossible in this article 
to givo a detailed histoiy of the origin of laws m the 
ellrfe rent states the elites of their enactment, ami then 
provisions it is be st to follow primarily tlu eouist of the 
J astern states and espeenlly tbit ol Massachusetts 
where the fust genu il agitation took pi ice and the first 
laws wuc enacted Tint st itc m 18 1b regulated by 
law the question of tlie education of young persons cm 
ployed m m inulae tin ing establishments lliere was no 
hgislition until 18b! coining under the held of tins 
aitule except 1 iws lelitiu^ to the subject of education 
of (hildicn in Intones J lie ejue stion of if guilt ing the 
hours of labour was waimly dise uss< d m 18 JJ and se vt lal 
hgislitivt committee s and commissions reported upon it 
but no spccifii ae tion on the geiuiil question ed hours of 
laboni hi < ui e <1 the lndeuse ment of the Massuhusetts legis 
laturo until 1 S7 4 ilthough the days laboni of clnldiin 
undei twelve yens of a n i w es limited to ten liouis m 
1812 len liouis constituted i day s laboni onavolun 
taiy basis in many tiades m Massachusetts and other 
piuts of the country as e ulyas 18 while m the slu j> 
building tiades this w is tlu weak day m 1841 In April 
JMO Jiesident \an linen issued in order that all 
public establishments will lieae iftei be legulated as to 
working hours by the ton hours system After this the 
slant hours move mint elid not piogitss with any lapidity 
oi uven persiste ney, ye t them w is i const intly ineieising 
belied that a shorter w oik day should prev ill Ihe leal 
aggie ssive movement began m 18 lb thiough numeious 
petitions to the Massachusetts legislatiuc urging i re due 
tion ot the days labour to eleven hours but nothing e une 
of tluso petitions at that turn Again m 18 >0 a similar 
effort was made, and also m 1851 and 1852 but the Bills 
failed Then there was a period of epnet until 186 ) wlu n 


an unpaid commission made a report relative to the hours 
of labour, and recommended the establishment of a bureau 
of statistics for the purpose of collecting data bearing upon 
the 1 ibour question 11ns was the first step m this direc 
tion ui any countiy ihe first buieau of the kind was 
established in Massachuse tts in 1869 but meanwhile, m 
weorelanec with reports ol commissions and the address 
of ( oveinor Bullock m 1866, and the general sentiment 
which then prevailed the legishture passed an Act regu 
latmg m i measure the conditions e>f the employment of 
children in manufae turmg establishments and this is one 
oi the first laws of the kind m the United States although 
tlx first legislation in the United States relating to the 
liouis of labour which the water has been able to find, 
and for which lie can fix a elate w is eniotoel by the state 
of Be nnsylvima m 1849 the law providing thit ten hours 
should be a days woik m cotton, woollen paper bagging 
silk and flax fietoaes 

T he Massac huse tts law of 1866 provided, firstly, that no 
child under the i n e of ten years should lie employed m 
any manufacturing establishment md that no 
child between the ages of ten and fourteen ye us 
should be so employed unless he had attended children 
some public or private school at least six months 
during the yt u pic ceding such employment anel further, 
tint such employment should not continue unless the 
child atte ruled school at least six months m each and e very 
y< ir sec ondly a penalty not cxcu ding $50 lor e ve ly owner 
or a^ent oi other peison knowingly employing a child in 
violation of the Act thndly that no child under the agt 
of fourteen should be employed m any manufae tui ing 
establishment moic than eight horns m any one day, 
fourthly that my puent or guirdian allowin & or consent- 
ing to employment in violition of the Aft should forfeit 
i sum not to exe u cl $ )0 for eac b off* nc t hlthly, that the 
Governor instruct the state constable and his deputies to 
enforce the provisions of ill Uws for rcgul itmg the tm 
ployincnt of ehildie n in minuf icturin^ establishments and 
to prosecute violit ions thereof The same legislatuic also 
cieated a commission of tluoe peisous whose duty it wis 
to mvemti^itc the subject of hours of Inborn ill relation 
to tlu soi nil eelue itionil and ^imtaiy (omlition of the 
working elassrs In 1867 a land unental lawreliting to 
sehoolmg and hours of 1 ibour of ehildie n emjdoyed in 
minufacturmg and me eh inie il establishments was passed 
by the* Mass ichuse tts lc^islatuie It diffeied fiom the 
Act of the year pievious m« some resj>ects going deejrer 
into the general question It pioviekd that no chilel 
under the a^o ed ten years should be emjdoyed m my 
manufacturing oi smeehmical est ildishment of the com 
moil wealth and that no child between the igt s of ten and 
111 tec n years should be so emjdoyed unless lie had attended 
sc hool, public oi private it least tlncc months during the 
year next precedin 0 his employment There were some 
]>rovisions lelating to ltsiclencc Vc , and a firtlier pro 
vision that no time k* thin 120 lulf elays of ictual 
s< hooling should be deemed an equivalent of three months 
and that no child under the a 0 o of fifteen years should be 
e mployed m any manuf ictui mg or nice hanie il e sUblishment 
more, than sixty hours any one wee k The law also provided 
penalties for violation It repealed the Act of 1866 

In I860 began the establishment of tint chain of 
offices in the United States the principle of which has 
been adopted by other countries, known as bureaus of 
statistics of laboui tluir esjiecial purpose being the col 
lee tion anel dissnnmition of information lelatmg to all 
features of melustrial employment As a result of the 
success of ihe tnst buieau buieaus aie m existence in 
thirty one states, m addition to the United States Depart- 
ment 6f Labour 
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A special piece of legislation winch belongs to the 
commonwealth of Massachusetts, so far as experience 
shows was that in 1872, providing for cheap morning and 
i veiling trams for the accommodation ol working men living 
in the vicinity of Boston Great Britain lnd long had such 
trams, which were called parliamentary tiams Under tho 
Massaehust tts law some of the railways tunning out of 
Boston furnished the accommodation required, and the 
system has smet bee n m opc ration 

In diifeient parts of the country the agitation to secure 
legislation regulating the hours of labour bee unc aggies 
sive a^ain m 1870 and the years immediately following, 
thero being a constant repetition of attempts to secure the 
enactment of a ten hours lav but in Massachusetts all tho 
petitions failed till 1871 when the legislature of that 
commonwealth established the horns of labour at m\ty per 
week not only for children under eighteen ycais of age, 
but for women, the law providing that no minor under 
eighteen years and no worn m o\er that age should be 
employed by my person firm or evaporation m any 
mmufaeturmg establishment moio thm ten limns in any 
one day In 1876 Mass iclmse tts reconstructed its levs 
reliting to the employment of cluldicu, although it did 
riot abrogate the pnnciple s involved m cailiu legislitimi 
while in 1877 tlie eommonweilth pissed haetoiy 
Factor -y ts eoveiing tho ^cneial ])rovisions vf tlie 

1877* ° a Bntisli lavs The liw of Is 77 vent beyond 
any previous lavs vlmli as shown, re 1 it < el to 
the employment ol women inel clnlditn so fir as liouis 
were toiiteincd Tt pi o\ tiled foi tlie ^emiil liispeetum 
of fae fortes iml public buildings, the pi < visions of the Jiw 
k luting to dmgcious mu lime iy such as belting shaftm n 
gearing (hums ie vlneli the lc^islituie insisted must 
be suuuly guuded tnd thit no nuchintiy other thin 
steam engines should be < hint el vlnh lunmn^ IJio 
ejuestion of ventilation ind ele inline ss v is also it tended 
to Dingers connected with h nxtways elevatois ind 
well holes we re mmimi/ed by the n piotutum bv Hiillnunt 
trapdoois while fire esc ipes vtie mule obli n itoiy on ell 
e stiblishme nts of three or mote storeys in height All 
main eloois both inside md outside ot in uiuf ie turing 
establishments is well ^ those of chinches school looms, 
town lulls thextres uid eveiy building use <1 feu public 
assemblies, should open outv nelly whuicve i the luctoiy in 
specters of the eoniinonve altli deemed it necessity These 
provisions lemain in the laws ot Missaehusetts niel othoi 
states hive found it wise follow them but to mike 
Midi liws of iny vilue to the woikin 0 people of the 
country tlnic needed to be in pee tens h ivin n the power 
to examine and luommend and in romy eases to oielei 
the safc^uaidin^ oi maehineiy md all tin ele vices use <1 m 
tho futory from which t lie i e w is any elmgei 

\11 the stites in the l nion vliue textik fit ten us ]uc 
v ill exeeptsome of the Semthern stites h iu legislation 
siinilir to that which has be e n de se ubeel tor M issnhusc tts 
ilthougli not always to sueli iu e laborate extent Some 
of the Northun and Middle state s howevei hive extin 
si\e codes of futory liws the'iim of vlueh is to protect 
the lives and the limbs of the opetitives and to see tire 
healthful sanitary sun oundm^s 1 lie legislation of diflYi 
cut states virus accoulm^ to the nituic of tho industries 
carried on theiem Those vkctc minin D predominates 
and ironworks are found have laws which aie especially 
applicable to such mdustnes Miners arc protected both 
as to tho hours and conditions of tluir 1 about But the 
attempts to enae t 1 iws re strictmg or lixin^ tho hours of 
labour of adult males hive not been sure e ssful as a rub 
The state of l tali in its constitution his lited tho day s 
labour for adults m mining and eeitam industries Ihe 
doctime that the adult mile must be left at liberty to 
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make his own contracts relative to his voikmg time and 
his wages has been accepted evoiy where as tlu ptopci 
rule A numbei of states hive laws which fix a days 
labour in the absence of any conti act some ot them fixing 
the day it eight hours so that whin anemplovi and an 
employe make a coiitrict and do not specify what shall 
constitute a days libour, eight hours would he 
i tiled as tlu diys liboui in iny acti m which l * wcoa 
lime bofoie tin couits The tinted States £ 0 ™™* 
Government pi ovules by tlie law of l%8 tint 
eight hours shill constitute i da\ s woik lor all hdxmitis, 
workmen and mtchanus employed by oi on bclnlf of tlu 
( o\ eminent and by m Act approved 1st August 18 ( )2 
no officer of tlu Government can worl the employes any 
longei than that noi cm a < ontiu ten huvin^ i eontriet 
under the Government call for a longci day than eight 
hours although uruloi somo cxti lordin uy enuigcney a 
longer d ly maybe demanded The day weak Ins not 
Ik on fixed in the Southern stites when the textile maim 
fictuies hue been expended gieitly in the pist few yc irs 
In those states the day is fiom eleven to twelve hums 
six.ty six hours pci week being the prevailing luk New 
Tcrscy his the shortest woikdiy of my st itc fifty five 
liouis per weel but tins adulation is not oberved oi 
it least only in slight clique outside the sill lmlustiy 
Si\t\ Louis is the 0 enu il lulo under kgisl ition although 
Massu lmsetts now piovnhs len fifty eight lroms In 
addition to the body of liws litin^ conditions of 
employment then ue a git it m my liws which relate to 
in* lliods of employment sue h is those aufhon/in 0 fines 
lot dmnge to goods but siuli liws arc ve xatious and have 
not 1 m en appiovi d espmilly by employes 

Some liws ulatm^ to the hours ot laboui hue in some 
state s been dt ( 1 ued line onstitutional not bee nisi the lavsin 
( ontrovc isy fixed tin h ngth of d ly, but be e uise they under 
took to ie ^ul ito flit 1 ibour oi a ee it un c 1 iss, there by bung 
m n the laws uiuici the denomiu ition ot ( 1 iss le gislation 
As a luh however, the courts have gt iu rally sustained the 
laws ugulitmg (onditrons for tlu employment of women 
and children on the gionnd tint tin se are the wards of 
tin stite 

Ihe second (lass of laws those winch protect employes 
from pi ie tic cs ft iiding to prevent them from obtaining oi 
retaining employment touch lnoider and deejKi ptiucipks 
than those refenul to above Ihe 1 iws tin mselves are to 
be found in tin statutes of the I edei il md sf \U govern 
rrnnt , and ue directed against such pi ictues in addition 
to the lews belling dinetly upon tins point adion e m be 
tike n under them or under the common law ny excnitivi 
md judicial officers foi the purpose of cntomn 0 the 
provisions of the same or eiU8in n penalties pi oxide el for 
violations ihe stitutes themselves m iv be divided into 
time clisses — those tuned it practices m deeds oi 
cmployeis of laboui those elueeted against tin dee els of 
employes and those providing for action to be til inly 
third puties While this statement is true as a gene id 
pioposition thue ait neveitlule s, stitutes aimed at 
tlie punishment of eonspii icy md the pit \t ntion of nitimi 
datum, coiicion boycotting, md blacklisting 
which anply to the acts of both cmployeis 
and employes eitlui by dnect language or cutting 
by infill net Most of tho actions of either btackll t 
employers oi employes to which these classes oi inx &L 
laws apply are the results of ] ib mi disputes md then 
freepunt consequences such as strike lockout notingH 
&c I robably responsibility could not be fixed in cists 
of blacklisting under the common liw, noi could some 
ftuturts of conspiracy oi what used to be called * un 
lawful combination foi under the common law at the 
present tune workmen have the light to stnkc oi leave 
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work either singly or m combination at any time They 
may take action for the purpose of improving their con 
dition, ami may use peaceful means, su(h as per suasion, 
Ac to induce other workmen either to strike or leave 
their employment or to relriin Ironi accepting employ 
merit, hut they must not usi unliwful means such as 
intimidation, force, (ocieion Ac the use of such means 
being regai (led as conspiracy ISo state his passed any 
law attc mptirig to ch mge the so prim ipl< s but some states j 
have reaffirmed these prineiples by direct statutory 1 
provision Many states Invc passed 1 iws annul at the 
supj >r< ssi on of blacklisting boycotting intimidation 
coercion, and the use of fence by either the employer or 
employe and a large number of stitts luvt positively 
forbidden thej pin tie c of blacklisting A lew states 
have pissed lews which m due c t teniiH forbid boycotting 
The conspiracy laws of a number of tlie stites provide 
that the combining of twooi moie p< isons for the purpose 
of injuring tin business of any other person or prevent 
in-, one fioni obtaining employment 01 e insmg the dis 
charge of anyone are conspiracy md punish ible as such 
There ares many eh e isjons of tin highest e emits of the 
states n latmg to boycotting but the y we re much m c isi s 
arising undoi the eonspniey liws 01 uneiei those lavs 
which while they do not lorlml boycotting m turns do 
forbid the use of threats intimidation and e one ion, 
which really e onstitute t lie ilhgil fe ituies of a boycott 
In regai d to intimidation coercion there ue 

numuous Ntitutis foi bidding thur use in uiy efforts 
male to compel of In i s to do or not to do things which 
they hive a 1 gal n^ht to do or to abstain horn doing 
It is undoubtedly tun that these lavs ipply in eases of 
boycotting via le nil mud ition or coercion is used Ihe * 
writu does not know of iny e ises wine h hive arisen or 
been chuded m the eouits on this pirtieular featuu but 
the statute s re 1 iting to the ill lia\c Ire epic ntly been lit Id to 
apply to employe s engaged m still ts and wlun attempt 
mg to use the boycott and to pit. vent the employment of 
new me n 

ihe ilhgil acts of strikers have been the subject of 
legislation Whenstrilcs ue m progress e spt c rally those 
ot rulway employes many acts arc often committed 
cither by the strikers oi then sympathizers with i vk w 
to jin venting the unploycis hom iiHin n tluir jnoperty 
and (undue ting their business Such le ts miy be violent, 
as tin distinction or mjuiyof property e us buildings, 
locomotives A< or the) miy apply simply to the 
abandoning of a locomotive or train without warning A 
numbu ot stites have past l livs intended to prevent 
mult practices and to provide punlties ten the commission 
ol the acts alluded to J lie statutes Invt vinous turns 
oi provisions and it is often ditheult to make a hi pint urn 
or classification of the m they could all undoubtedly bo 
used in the punishment of those attempting to obstruct 
tho eonelmt of i business bv he use of dbg it means 
Most ol tho laws cnuimi ite and forbid the commission of 
certain deeds and proviele peniltits for the violation of 
then provisums 

Closely connected with tlu (lass ot legislation now 
under discussion is tint lelatm^ to clients made by 
employers to lnvo no it Utiems with 1 ibour orguu/itions 
in tho conduet of then business md then endeavour m 
this connexion not to employ voikmen who belong to 
such assot lit ions btvciil states but passed lavs 
making sueh practice on the pait of employers unlawful 
Many states have enacted Uws prohibiting employers 
freun coercing employes, by threats of loss ot empl lymuit 
Ac to vote oi not to vote for partie ul u candidate s for office 
oi for partie ulai meisuies, and fiom discharging employes 
ou account of the way m whnh their votes have been east 
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The laws relating to apprentices are numerous and 
voluminous, but, as in England they do not now have 
great force, because of the practical abrogation of the 
apprenticeship system through the operation of the 
modern methods of production 11m number of appren 
tiees who may enter a particular tiade has been limited 
in many east s by the trade unions, but there has been no 
attempt m the United fetates except in one state, to 
pic vent such limitation The tato ot Georgia has a law 
to the t fleet that if any two or more persons shall associate 
themselves m iny society or organization with intent of 
preventing in any maimer, any person or persons from 
apprenticing themselves to ltarn and pnetrse any trade, 
Ac they shall upon conviction, be punished as prescribed 
by the criminal code 

1 ie ns v hie h a workman may place upon buildings and 
other constructions on which he has been employed are 
subje ct to 1 iws h gitimately relating to labour These laws 
are numeious and bulky ind c veiy state his them So, 
state insolvency laws anei the bankiuptcy Aets of the 
ledeiil Government require that wages shall be paid in 
full out of the insets of the bankrupt before a dividend is 
nude to genenl creditors 

A few stites have laws upon their statute books 
intended to prohibit the employment of sailors m work 
upon vharves Ac thus pieventmg the ordinal y wharf 
libouieis stevc doits Ac from being supplanted in their 
oidmary employment 

The laws pist treated relate almost entirely to acts 
< ithcr of employers or of employes but there is another 
form of liw namely that piovuling for action to be taken 
by others m the effort to prevent workmen from losing 
employment either by then own lets or by those ot their 
employers or to settle any difference s wlueh anse out of 
controversies iclating to wiges, hours of laboui turns and 
e eruditions of employment, rules Ac These laws provide 
ioi the arbitr ition of liboiu disputes (see Arbitration 
and C oncii iation) and many stites have pio 
vulcd lot the creation of bonds of irbiti ition 
before which, by mutual consent, disputes and 
e ontrovc'rsie s bt twten employers and employes may be ad 
1 listed At hist throe states (M w\<>rk M issaclmsetts 
and New Teisty) have had consult rible experience 
unde i this class ot le^rsl ition but while as stated quite 
a number of stites liave laws for such boirds tlicy have 
not been c lined into effect, except in rare instances The 
1 edcial Government also ha a 1 iw piovidrng lor eon 
eihation md ubitration in eontioversic s uising between 
employers and employes where interstate commute is 
involved No state* m the I moil lias yet provided for 
compulsory aibrtration, although some ot the features of 
tho Icnnsylvania law and of that of Ivans is are construed 
as piovuling for compulsory arbitration 

llu enforcement of liws by exocutm or judicial action 
is in important nutter re 1 iting to labour lcgisHtion, for 
without action such Jiv* would remain dead The 
litters Under tho constitutions of tlu? states judicial en 
tlie governor is the commander m chief ot the forcemeat 
nulitiiy fences and he has tho power to older J 4 ^ ol,r 
the militia or an> part erf it into active serviee 
in ease of insurrection i lvasmn, tumult Dots or breaches 
of the ptate or imminent danger thereof Frequent action 
has been taken in the case of stnkcs with the view of 
pieventmg or suppressing violence threatened or happening 
to pc rsons or property the effect being, however, that the 
militia protects those working or desiring to work, or the 
employers Hit President of the United States may use 
tho land and naval forces whenever by reason of msurrec 
tion, domestic violence, unlawful obstructions conspiracy 
combinations or assemblages of persons it becomes 
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impracticable to enforce the laws of the land by the j 
ordinary course of judicial proceedings, or when the 
execution of the laws is so hindered by reason of such 
events that any portion or class of the people are deprived 
thereby of their rights and privileges under the constitu 
tion and laws of the country Undu this general powei the 
United btates forces have bttn used for the protection 
of both employers and employes indirectly, the purpose 
bung, as in the states to protect mails and to see that the 
laws ait earned out 

The power of the courts to interfere in labour disputes 
is through the injunction and punishment theieundei for 
contempt of court It is a principle of law that when 
there are interferences, actual 01 threatened with property 
or with rights of a pecuniary nature and the eommon or 
statute law offers no adecpiatc and immediate remedy for 
the prevention of injury a eemit of equity may intei pose 
and issue its order oi injunction as to what must or must 
not lie done a violation of which writ gives the couit 
which issueel it the power to punish for contempt The 
tloe trine is that something is neeessaiy to be done to stop 
at once the destruetion of pioperty tnd the obstiuction of 
business and the injunction is immediate in its action 
This wut has been resoiteel to Inejiicntly for the incline t 
piottetion of employes and ol employers 

hmploytis liability laws, which belong entirely to 
modern legislation hive been pissed tor the purpose e>t 
enabling an employe to it cover dannge s fiom 
ttm&nty** tm I , l°y u ’ unde i ccitun e onditions whe n lie 
has been mjuietl thiou^h iceulent occuinn^ 
m the works ol tho employe] Hit common 1 iw m ixini 
that the principal is responsible for the lets of his i^ent 
docs not apply when two 01 moie pt rsons are working 
together limit r the stmt employer anti one of the employes 
is lnjuied through the c ire k ssiitss of his fellow employe 
ilthougli the one e lusing tlic at e nlent is ilit agt nt of the 
pnnapil who untie r the eommon law would lx re ponsible 
Iho old Rom in law inti tho I nghsli inti Amuie in piattuo 
under it held tint the co employe w is a ]>uty to tho 
iceidcnt The injustice of tins lule is seen by a single 
lllustiat/ion A v\c iver m a cotton tietory where then 
ire hundreds of opu xtivrt is mpiitd by tilt neglect oi 
< irtlcssnc ss oi the engine ci in (huge of the motive power 
In such a e isc, under the common law the weavci eoulel 
not recover damages from the employer because he w is 
the eo employ < ol the t n^in^ci ho one of thousmds of 
employes of a railwxy system, mistiming mpuies through 
the caieltssncss of i switchman whom he never saw could 
rceovtr no dun tgts tiom the rulwiy eojnpany, botli being 
co employes ol the s tine employer 1 lie injustice of this 
application of the common liw nib Ins been reco^m/cd, 
but tho only w ly to ivoid the eliflu ulty was through 
specific legislation providing tint unelt r such conditions 
is those jijst rclatt d and similar one s the doc ti me of 
co employment should not applaud that the workmen 
shoulel have the sunt ri n ht to rteovei el images as a 
pisscnger ujion a railway tram lias legislation h es 
upset some of the most notiblc distinctions of 1 iw 

The fiist agitition for lc^islition of this character 
occuned m 1 nglanel m 1880 There aie now a numbti 
of states m the Union which hive united statutes fixing 
the liability of employers undu certain e onditions and 
relieving the employe from the application of tlie 
common law rule Of course, where the employe him 
self is contributory to the mjunes resulting fiom 
an accident he emuot recover nor can lie recover in 
some cases where he knows of the danger fiom* tlie defects 
of tools or implements employed by him 1 he legislation 
upon the subject is exceedingly interesting and involves 
many features of legislation which need not be described 
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bore, such as those concerning the power of employes to 
make a contract, and those defining the conditions, ofte n 
elaborate, which lead to the liability of the employer and 
the duties of the employe, md the lilitions in wlmh 
d images for injuries sustained in employment may be 
recovered fiom the employ u 

An Hoiaiii s — S ton I Sp i tl J ) r f l S V pat /meat of 
Lubom giving all the laU ur laws in 1 uomth Unit d State 
in 1H«K> with annotations ot clou i ns of eourt hi month 1) 
I ullttin of Depaitm nt f lahvtu << iitiuinn n law passed sin o 
tho e publisho 1 in tli I oi going and eh u ions el < ourts re latmg 
to legislation eom rnm n eni| love is and in j toy's bmj 1 i 
and Implojeo und l th ( onuuon law and lictecti n it 
Workmen in tin lr Imjlojnunt J ullrtun A n 1 and ( 
resj oclivtly l S Ikpaitmcnt tf 1 l in — lnsjeetim t 
1 at terms and AN oik sh j sin tin tmtid States lull tin jS i 1 
l S lhpt of Labour — AN i ie n i Induntiul fiofutun of t) 
United Staten chajs wi \\u and win —liiso A InaUnt in 
th law oj I mphycin I talihty litn —Sum on Ilandlno I t > tl e 
J af our Lau n ij the United Staten anl J abour m tin J lain nn to 
Lau (c 1) W ) 

Labrador! I gicat. peninsula m Bntish Noith 
Amuica, bounded on the E by tho North A tl m tic, on 
the N by Hudson Stiait on the W by Hudson and 
I imes Bays and on the S by an aibitiaiy line extend 
mg e 3 ast\\aiels fiom the south c ist eoniei of Hudson B iv 
near r )l N to the mouth of the Moisies nur cm tho ( ulf 
ot St J awicnec m 50 N and thorn e e istw uds by the 
t ulf of St I iwreme It extends fiom 50 to (> l N 
ind from r > ) to ^0 W and ombnues an appioxmute 
irea of 511 000 sejuue miles bteent cxploi itions aid 
smuys hue added git itly to the knowled 0 e of tins 
v ist icgion uid hive shown that mu< h ot the pcmnsul i 
is not a 1 md of iwful di sedition, but a well wooded 
country contiinmg litcnt resources ol value m its forests 
fislienos ind mint i ils 

( tolof/i / — Tlie peninsula is a very meie nt plite iu 
formed hugely of uystalluio He lusts ind gneisses isse 
eiited with gnniits md otliu i n m ms loeks ill of 
aicluana^o then ucdsolii^i ue is of non ft) slide rous 
stritilicd limestones Hurts Hnles tf ui n on ores the 
un ilte red lejim ilc nts ed jmit ol the se lusts and gne isscb 
IS mens stnps of Siluinn inks ooui dong the low lying 
soil the rn and w e stein slioies but there ut now hire edse 
mdie itions >f the peninsuh hiving licen below sea level 
sinee an exceedingly remoto time ]>unng tho Claud 
period tlie eountiy w is (ovuiel by a tine k m in tie of lee 
x\ Inc li flowed out ladially fiom i tint! d e edle etm^ giound 
Owing to tho e xtre me ly long e vpo uio to denuelition to 
tho Hubseejue nt removal of the gie iter pirt of tho dtcom 
])osod roe k by gl uiers and to tho uniejud we ithenng of 
tho component roeks it is now a jdite iu wlmh ascends 
somewhat abruptly witluu a few miles ol tho eoist line to 
heights eif between 500 md 2000 ieet J he lntuioi is 
undulating anel ti ivorsed by lielges of low loundetl lulls 
seldom rising more than 500 tect above the suirounchng 
gone! il lovel 

1 ht/vtal ( u ufiaphy — The highest | >oi tion of tho jd etc m 
extonds oast and west between 5 2 anel 51 IS wliuo 
an lmmenso gi mite irea lies between tlie he id watus et 
tho huger rivers of tho four primipd drain i^e Immus the 
lowest area is between Hudson Biy and Un n ivi ] \ m 
the nor tli west wlieie tlie guard level is ne t moit th tn 
500 feet above the sea The only m unit uns in the 
rango along the Atlanta coast, extending lr< m the Sti ut 
ejf Belle Isle to C ipo Chidloy m the u southern hilf the v 
rirely exceed 1500 feet but mere ist m the northern half 
to a goneril elevation of upw ltd* of 2000 feet with 
numerous sharp peaks between 1000 anel 5000 feet 
Owing to the exceedingly long penod oi de mditiem 
tho coasts are deeply indented 1\ long irie n iilu bays 
and fringed with rocky islmds especnlly dong the high 
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Atlantic coast where the shoreline is very irregular and 
long narrow hords penetrate inland Hamilton Inlet, 250 
miles north of the Strut of Belle Isle is the longest of 
these hays with a length of 150 miles and a breadth 
virymg from 2 to 10 units The surf ice of the outer 
portions of the pi item is duply seamed by valleys cut 
into tin < lystillnn ro< ks by the n itui il erosion of rivers 
dtpending foi tin ir lmgth uid depth upon the volume 
of water flowing through them lhe valley ot tin 
Hamilton inti is tin git itest uid forms a <ontinuition 
of the villtyol tin lnht uid extends 100 milts faitlnr 
ml uid wlult its bottom Ins horn 500 to 1500 fett below 
the surf it t of the phttau into which it is tut Hit 
dipiessions bt tween tin low ndgts of the interior art 
ottupud by innumerable lakes muiy oi gre it si/e linlud 
mg Mistassini Mulnkuinu (loirwitcr Kimapiskm and 
Seal all from 50 to 100 miles long I In stre uns dis 
ehirging these likes beioit uittiing then villtys flow 
on a level with the tountiy and nunp) ill de picssions, 
s> tint they fietpiently spic ul out into 1 ike c vpuisions 
and are otti n divided into nunn it us thuincls by 1 irgt 
lslunls I lio dt stent into thevalltvs is usuilly ibiupt 
bung mad( by In. ivy ripiels uni fills tin H imilton 
fiom tiro l(\tl mtmioi inatorust of 10 miles f ills f )()() 
lei t into tin In id ot its \ tilt > this eh s< t tit including i 
slieei tit op t>i 11 > ft 1 1 it tin ( i uid 1 alls whnh t ike n 
with tin luge volume of the nvti lit ikt s it the grt it( st 
fill m Noi th Ann t n i I In intis of the noitinin ind 
wtsttm watiislnds cli tin ibout two thuds of tin pt mn 
suit the most impoituitoi tin foinni aie the lvoksoik 
the laigtstuvti ot I ibt uloi with i It ngtli of ovtr 500 
milts the ( «oig< Wlult uid Bayne rntis ill flowing into 
Ung iv i Biy Jin lugi intis flowing westw irds into 
Hudson Biy am the 1 o\ un^iutuk Kogiluk (heat A\liil< 
Big I list M un and Ruput v uying in length from 100 
to 500 milts Iht mtrs flowing south ire comp natively 
short and e\tt idingly iipid tin Moisit Btununt Nat 
ash(|Uin md St Augustine bung tin most lmpoi tint and 
all about 100 milts long Hu Atl uitie coist i uige 
throws most of tin drtinigt northwards into the Ungiv i 
basin and only smill strt uns 1 ill into the cm oui except 
the Hamilton Northwest and Kuuimou whit h empty into 
the head ot H imilton Inlet 

( fuwttt Uu tlimite lingtsfiom tt»hl tunpuitt on 
the southern (twists to ait tit on Hudson Stint and is 
genually so rigorous that it is vuy doubtlul it the 
tountiy is lit foi igin ulture north of 51 except on tin 
low gi minds mar tin toist On Times Biy good imps 
of pntitots mtl otlu i roots are gmwn it 1 ort ( eorge 
it N while ibout the In ul of Hamilton lnht on the 
eisteoist iml in mailythe sum litituele snnil ir crops 
am easily c ultiv ited On tin outt r t o ists the e Inn ite is 
more ngorous btmg affected by the Uniting no borne 
Houthwauls on the \ietu eunent In the mteiior it 
Mistassini 50 U) \ leropot potatoes is i use <1 annu 
ally but tin y i in 1) mituit No attempts at igiieultuie 
lnve been m ide tlsiwhtie ml iml Owing to the absence 
ot glass pi uns tin in is little 111 t hh kkI th it it w ill e vei be 
a gra/mg elistiut linn ue only two seasons m the 
intorioi wmtei In guise irly m (X tobe i with tlie fiee/mg 
of the smill lakt s and lists until the middle ot June 
when tilt no on liveis and lakes units and summer sud 
tienly blunts foith 1 rom une onnot ted observations tlu 
lowest tempt rature s of the inteiioi rm^e fiom -50 1 to 
60 l 1 and aie slightly lughti along the coist 1 lie 
mean suminei tempt rature of the interim is about 55 1 
with frosts during every month in the nentlnrn portion 
On the Atlantic coast and in Hudson Bay the larger biys 
fret/e solid betwoen tlu 1st and 15th of Dtctinboi and 
thoso toasts u mam lee bound until late in June Hudson 
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Strait is usually sufficiently open for navigation about the 
10th of July 

Minerals — The miner il wealth is quite undeveloped 
Ihick beds of excellent iron oic cover largo areas m the 
interior and along the shores of Hudson and Ungiva 
Bays Luge aie^is of mineralized Huroiuan rocks have 
also been discovered siunlir to areas m othu pirts ot 
Caiiadi, where they contain valuibk deposits of gold 
copper nickel and lead good prospects of these metals 
hive been found 

I ufitation — lht southern inlf is included m the sub 
Art tie forest bt It uid nine species of trees constitute the 
whole arborescent flon of this legion these species art 
the white birth poplai aspen icdu Baiiksun pme 
white and blae k sprue o bilsam fir and larch The forest 
is continuous over the sou tlu in poition to 5 5 N the 
only exceptions being the summits of rocky lulls and the 
outer islands of the Atlantic and Hudson Biy while 
the low miigins uid river villeys contain much valuable 
timber Jo tlu northward the size and number of barren 
ue is rapidl) mere ise so tbit in 55 N more tlun lnlf 
the country is treeless and two dienes farther north 
tin limit of tiees is rt it he cl leaving to tlu northw ird 
only barn ns tovertd with low Are tit flowcrm 0 plinth 
sedges uid lulu ns 

Jisfu/ub — lhe lisheius ilong the slioics of the (<ulf 
of St I iwitneo md of the Ulintu air it pit sent the 
most vilu ible lesouiees nl Libnidoi and foim pi idle ill) 
the only mdustt y of the white population stuttered ilong 
the coasts as well as ol ilu^t proportion of the inhibit mts 
ot Ncwfenmdl md The census (1S ( H) of Newfoundland 
gave 10 J7s men 20sl women and 82H elulditu cm 
ployed in tlu I ibi id >r fishery m Sbl vessels ot which 
the toil n igo amounted to U OS 4 ) tons the total c itt h 
btmg JSS 788 qumtils of tod 1275 tierees of silinon 
and TS2s birrels of htnmg which computd with tlu 
< ustoms returns for 18S0 showed in meiease ol cod md 
dee leases of salmon and lulling lhe silmon fishery 
ilong the Atlantic coist is now very small the detreast 
btmg probibly due to excessive use of cod tmps on tint 
coist Tlu cod fisluiy ih now e lined on alon^ the entne 
Atlantic coist and into the e i^t rn put of Ungiv i Biy 
wlioie e veellent cite lie s have been made since 1S9T Pile 
annual value of the lishcrn s on the ( madian portion of 
the coast is about ^150 000 lht lishcnes of TJudso » 
Biy md of the mtcnoi are wholly uncle ve lope d and re 
in un another souieo of luturo we ilth as both the biy 
md the lar^e lakes of tlio interior aie known to be well 
stocked with several species ul excellent fish including 
Ait tie trout brook trout lakt tiout white fish sturgeon 
and tod 

1 opulation — The population is i])])roxmnt(ly 11 500 
oi about out pt rson to e very 15 squiit milts it is m ide 
up ot 1500 Indims 2000 hsknno and 0000 white s llu 
list ait confine d to the coists and to the few Hudson 
Biy Company s ti idmg posts of the liitenoi On the 
Atlantic coist they aie lugely mnmgi mts from New 
femndiand together with descendants ot English fisher 
men and Hudson Bay ( ompinys wivuits To tlio north 
of Hamilton Inlet tluy aie ol more oi less mixed blood 
fiom m irria n e with J skinio wome n The Newfoundland 
census of 1901 gave 1014 as the number ot permanent 
white residents ilong the Atlanta coist and the ( amdian 
census (1891) gave a white population ot 5728 mostly 
1 leneh Canadnns scattered ilong the north shore of 
the Gulf of St Lawrence while tlio whites living at the 
inland jiosts did not exceed fifty persons As regards tho 
native population of Labndoi it is difficult to give moro 
thin a rough approximation of their numbers owing to 
their habits of roving from one trading post to another, 
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and the consequent liability of counting the same family 
several times if the returns are computed from the books 
of the various posts the only available data for in exact 
enumeration The i olio wing estimate is arrived at m this 
manner Indiaus — west coast, 1200, Ungava Hay 200 
east coast 200 , south coast 1900 Eskimo- Atlantic 
coast 1000, south short of Hudson Etrut 800 east 
coast of Hudson Hay, 500 The Indians roam o\ci the 
southern interior m small binds thoir northern limit 
being determined by that of the trees, on which they 
depend for fuel They live wholly by the chase and 
their numbers are dependent upon the deer and other 
animals, as a consequence there is a constant struggle 
between the Indian and the lowei aninnls for existence 
with great slaughter of the latter followed by pouodic 
famines among the natives which greatly reduce their 
nuinbeis ind maintain an equilibrium Ihese famines 
have occurred sever il times since the Hudson HiyConi 
pany has been established with the result tint the natne 
population has remained about stitionary for the last two 
centuries The Indiins be long to the Algonquin f unily 
and spe ik dialects of the Cite languige By < outlet 
with nussionaiies and furtrideis they are more or less 
civih/ed, and the grext majoiity of them ire Christims 
Those living north ot the St lawienco ire Homan ( itholie 
while the Indians of the western watershed have been 
converted by the missionaries of the Church ^fission 
Soeioty the eastern and northern bands }n\o not yet 
been leiched by the mission me s and are still plains 
The Eskimo of the Atlanta coist hue long been under 
the gnidinto e>f the Mornim mission ints and an 
well advanced in mill/ ition those ol Hudson V ly 
hive been taught by the (hutch Mission Society 
md promise well while the J skimo of Hudson Strut 
alone remain without ten bus md ire pigans I In 
Eskimo li\e along the coasts only going inland foi 
short periods to hunt the him n ground emboli iur their 
winter clothin e the lest of tho yen they remun on 
tlio shoie or the lee hunting sials md porpoises which 
iflord them food clothing and fuel 1 lie ( hnstiani/ed 
Indnns and E skimo re id and write m their own lin 
gmge those under the teaching of the ( hmeh Mission 
Society use a syllibie clTirictci the otlieis make use of 
the ordinary alphabe t 

ltd tfnal Uunw— The I ibrador poninsula is divided 
politically between the Governments of laniela blew 
ioundland and the Irovince of Quebec i he (tovc. in 
inent of Newfoundl ind under I etteis I itent 28th Much 
1876 exercises jurisd ic turn ilong the Atlintic toast the 
bound iry between its tuntoiy and Jth it <>1 ( midi is 
inirked by i line running duo noith md south fiom Anso 
Sablon on the north shoie of the Strut of He lie Isle 
to 52 N the remainder of the bound try being as yet 
undetermined The northern boundary of the Irovinet 
of Quebec as declared by tho statutes of C mada 61 \ k 
tejna cip 1 follows the E ast M am riv er to its source in 
Pataimsk lake thence by a line duo oist to the Ashuani] i 
branch of the Hamilton river^ it then follows thit river 
and Hamilton Inlet to the coast are i under the pirisdic 
tion of Newfoundland The remainder of the pemnsuh 
north of the Irovmce of Quebec by Ordu m Council 
18th December 1897 was constituted Ungava Distuet 
an unorganized territory under the jurisdiction of the 
Government of the Dominion of ( amda 

Auiiioi itifs — R I Holmis A Tourney m the Intorm 
of labrador Inc 1 ( S vol x up ISO 20 t 1887 A S 
Pack Aim The labrador ( oast ] lodges Now \ nk 1801 — 
AtsTKN Gary Exploration on C tand River Ljibi idor / ill 
Am ( eo vol xxi\ 1892 — R Urn f The I abrade, r 

1 eninsula Scottish ( co Maq Tilly ]8i)u Also the following 
leports published by the ( oologicjil Suivr v of Canada — R 1 1 II 


Report on an I xploration of tho Tast Coast ot Hudson Ray 
187/ 78 Observations on the t oast ot 1 at rador and on Hudson 
Strait and Bay 1882 84 —A P I <>\\ h< poit m the Mistassini 
Expedition 188 , Repoit on tames Ray and tli ( ountiv 1 ast 
ol Hudson Ray 18S/ 88 he port on E\jl latims in the 

Labradoi 1 enniHiila 1892 ( * 189t> Rqoit on a Iiavuseof 

the Noithtin 1 art of the 1 abiador 1 < nmsula 189H hep/ it on 
the South Shoie of Hudson Sti nt lvm (\ \ 

Labuan (more com etly written Labuli m its menu 
ing m the Malayan venue ul ir being aiuhoii n e ) m 
island of the I ast Lull in oi M day an Archipelago which 
Ins been a British poss< ssion since 1848 On 1st 1 inuaiy 
1890 it wis tianslerreel foi administmtive purposes to the 
( haltered Company e>l Hntish Eoith 1 e into the gournm 
ot the Company s territories being fiom tint turn foi waul 
the governoi of Lalmm dso As govu nor ot 1 ihiun he 
holds i commission from the ( iown Altn its tiansfu to 
the Chartered ( ompany the colony still re tuned its own 
local liws llu island lies about six miles oil the north 
1 western coast of Borneo opposite the noithein t ml ot the 
| great bay of Brunei Ot the te>tal aiea oi 19 U7 aeres 
emly some 1500 at ns aie sown with ucc but small ti lets 
of landau eon red by cocoanut and sigo palms and about 
fifty Chinese own ve^etihle guide ns p'unied on ( o v c in 
me n t ground I he in ighboui mg is| uul oi Pulm I hit is 

the site oi a thiiving coco unit phntition whence copra 
i md nuts ue exported in bull lhe Aine m oil palms 
I have not pioveel i success At the time of its oe cup it ion 
i brilliant luture vv is predicted for labuan its liulxmi 
was to in ike i second Singeporc, and itseoal depo itswcie 
to jirove in unhiding souiee of we iltli The antic ijutions 
1 mule of tlm wealth ot the coil tielels h ivc not been leahzed 
| aite i i sueec ssion oi e ompimes li id liquidate d or trail fence! 

I then le ises the 1 dm in 1 ointo (employ w is tonne d 
m 1898 but it his since passed into liquidation 1 mm 
the e oil mines non thcvilhge of J ubok It riming some 
tm miles of me tie gau^t i ulw ly le id to \ ictoiia H irhour 
III 1898 the coil c \poi ted amounted to % 901 tons I lie 
population of 1 ihuun immbeied 57 U in 1881 but had 
duitiseil to Tdbl in 1891 Tlie munluiel oi Bornto 
smee its pauiie ition by tlx Chuitoied ( omp uiy ofleied 
gie it» r scope thin foimiih to mine enteipuse, and 
emigration fiom 1 ibuan consequently ensued I lie ic aie 
tbout fifty I uiope in settle is living m tho island about 
10 pei eent of whom au women I he n itive popul ition 
ineludes Malay tislie mien Chinese 1 mills anil K id ijaiis 
l utongs and othei n itive s fiom the munluiel ot Borneo 
\ if tuna H u hour is a nav il siluting st ition and possesses 
i good rifle range lhe huboui is commodious anelwell 
sheltered lhe P istun 1 \te nsion lelegiaph ( omp my 
h ive a eenti il station at T ahum with cables toSm^ipoic 
Hong Kong uiel British Noitli J > ornco lko colony 
joined the Impend 1 tuny Postal l moil m 1899 lhe re is 
oue hotel al omin ( atholie ehuieli with i lesidont pnest 
a ( liurck of Lnglanel church which is visited pc i iodic ally 
by a ckigyman fiom the m unland two n itive md ( hint sc 
schools, and a sailors club built by the I ( Mission and 
supported by voluntary contributions I lie bishop of 
Sing iporo and Sarawak is also bishop of 1 ahum 

See hlirn J isit to Indian Ai lupclago J omlon 18 3 — 
Mundy Narrative if Binds in lio?n o London 1848 — Bin ] a< i 
( ardnis of the S mi London 1880 Haiton J he Sen ( n/l n 
North Born < 1 mi l A Bread i in lionuo — 1 » iwn/ I rn 

—Roi ii Borneo (H u ) 

La.Ce — The chief incidents m connexion with m ikn g 
lace by hand and by machine ly durm^ tlx yeais which 
have elapsed since the aitielc on 1 ic < wis written foi the 
earlier volumes (ninth edition) of this work miy be sud 
to be (1) mere iscel production (2) developed ingenuity m 
the weaving by machinery of a iter variety of 1 ice like 
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textures and ornaments than formerly, and (3) improve 
mont in the design of ornament specially destined for 
translation into lace whether by hand or by machinery 



1 to 1 — C Uar f 1 rinli ( rr diet I nco 

An extraordinary demand lor hand made laas lias led to a 
H vival of this distinctly domestic industry m miny parts 
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<t 1 uropt but j)aituularly in Belgium when tilt social 
and tconoimc conditions au as the y have been in the past, 
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greater than that of France The principal needle-made 
laoe of Belgium is the “ Point de Gaze n , “ Duchesse ” 
and Bruges laces are the chief pillow made laces , whilst 
“Point Apphqu4” and “Plat Appliqu4 ’ are frequently 
tho results not only of combining needle made and pillow 
work, but also of using them m conjunction with machine 
made net Ireland is the best producer of that substantial 
looped thread work known as crochet which must be re 
garded as a hand made lace fabric It is m this respect 

quite distinct m char 

actor from pseudo laces 
which are really em 
bioidents with a lace 
like appearance e q , em 
broideries on net c ut 
and embroidered cam 
bncs and fine linen I or 
such as these Ireland 
maintains a reput ition in 
its admirable Limerick 
tnd Carrie kmacross 
laces, which are made 
not only m Limerick and 
( arnckmac ross, but also 
in Kiri sale Ncwry, 

C lOSSmaLlcn and else * Ifl 4 Mai hin« ma le Tr mtnn Herd im 

■ 1 rm I M imitatl i cf lush Crtcl it 1 ace 

whe re The demand irom 

fiance for Irish crochet is now fai beyond the supply i 
condition which leads not only to the lapid repetition by 
1 r isli workers ot old patterns, but tends also to a gradual 
debasement of both textiue and ornament Atrempts 
have been made otetsionally to counteract this tendency 
with some success as the specimens of Irish crochet in 
i lgs 1 2 and 1 indie itc 

trance continues to be faithful to hei Additions m 
maintaining a lively and grateful tast< somewhat how 
ever at the nsk of sacrificing that higher ordei of hand 
work which has supplied the world with the elaborate 
and delicate needlt point laces of Alencon and Argent in 
I oshion of late years has called toi ampin ind nunc 
boldly etfectivo Ucts leadily produceci with both braids 
and eords and far less intricate needle or pillow work 
than was rtquned for the damt} and snnller lutes of 
earlier elate Other European countries, including Great 
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Fi i r —Border of Machine mode Lac in imitation of 17th century Pillow Lace 

lit i tain, do not comjxt* successful lj m hand lice making 
with Belgium and Brunet An appreciable amount of 
pillow made hue is annually supplied fiom Devonshire, 
I’lukinghamshire, Bedfordshire and Noithumliorland but 
it is bought almost wholly for homo and not foreign 
use Tho English latts are made almost entuely in 

r 1 3 t. Uai and u tr xj. t u . accordance wnth the precedents of tho 19th century— that 

. , . , , , is to say, in definite lengths and widths, as for borders 

mon conducive and more favourable than elsewhere to its insertions, and flounces The recent demand however 
1 mi suit lit a sufficiently remunerative rate of wages The has been chiefly for largo shaped artieles, such as panel# 

pioduetiou of hand made laces m Belgium was in 1900 for dresses, long sleeves, complete skirts, jackets, blouses^ 
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and fancifully-shaped collars of considerable dimensions 
To make such things entirely of lace necessitates many 
modihcations in the ordinary methods , the English lace 
workers are slow to adapt their woik in the manner 
requisite, and hence are far behind m the race to respond 
to the fashionable demand No countries, indeed succeed 

so well in promptly 
answering the van 
able call of fashion as 
1 ranee and Belgium 
As regards trade in 
lace, America prob 
ably buys moie from 
Belgium than from 
bianco 1 ranco and 
b ngland come next as 
purchasers of nearly 
equal quantities atti r 
winch come Russia 
and Italy 

in uspcct of lact 
like fabrics made by 
machinery, British capital and libour art concerned in 
supplying tlie world with the more important quantity of 
curtains and hangings b lance seems to take the lead in 
producing the more filmy and more delicate machine made 
lac ts for wearing purposes whilst Switzeiland (bt Gall) 
and Germany (Plaucn m Saxony) are foremost in making 
by machmtiy imitations of the moit solid laces, such as 
tlio Vtnctian laisccl oi 
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Jig (1 Horleiof Machine mad < Tn a in tin 
atyl of 1 th cei tu y 1 ill w Gull nr 1 aci 
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I id — Mi 1 t mal lace it imitatl l 
if 101 1 i 1 1 iry ^ clle j on t Keti 
ellu I^ace 
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I io 8 — Macl ine made Lace of Mo lem Design 


tinue to be made in great quantities at Nottingham and 
Calais. Within recent years the texture and ornamental 
design in these fabrics have been so improved that they 
are worn even by those who not long ago consideicd hand 
made materials to be indispensable In another bianch of 
lace making by machinery, mechanical mguuut), c» mbimd 
with chemical treatment, has led to surprising results (1 ig S 
4 and 7) Swiss and Gi unan manufacturus use m iclmu s in 
w Inch a principle of the sewing mat him is m vol u d A tnu 
silken tissue is thereby enriched with an elaborately laiscd 
cotton or thread embroidery I he wholo fabric is then 
treated with chemical niorelants which whilst dissolving 
the silky web do not ittack tin cotton or thiead em 
broidery A relief embroieiciy possessing tin appearance 
of handmade raised needle point but is thus product d 
bigs 8 and 9 give some idea ot the high quality to which 
tins adnnrablt counteilut has been brought 


“ Ro&i 9 needle point 
laces and Irish eioehet 
The technical method of 
making laces by hand, 
whether on the pillow 
with bobbins or m the 
hand with a needle has 
not altered Plaiting 
threads on the pillow or 
looping them together by 
means of the needle aie 
the same m principle and^ 
practice as they weie 
thioughout the 16th and 
17th centuries, when the 
fostering and gi idual 
perfection of the art of h#je niakin, 

J uiopt 

Ihe Leavers lace making machine of which the piinupil 
featuies weie briefly indicated m the earlier volumes of this 

b lit} clop tdia, has 
not undergone any 
essential change Its 
mechanical principles 
for weaving the 
threads together and 
for re ndering variety 
of ornament in 
pattern remain as 
they wtre, notwith 
standing such rela 
tively minor modih 
cations as make it 
possible to produce 
readily laces hiving 
varied effects such as 
are shown in the 
specimens m Fus 5 and 6 The machine imitations of the 
lighter and finely meshed laces for which the lace makers 
at Valenciennes and Mechlin have long been famed, con 
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Mil n ina lo la e in ii litatiou >f 1 then tury Net 11a j oint Lac 
(has | utcl V mi 


1 Ihe suuess with winch machinery can compete with 
| tilt hand in the making of lac* must be lirgely asinbed to 
( the senous study given by those engaged m diucting the 
manufattui byinachimry and to the vanous ornamt ntal 
charactenstics exhibited m types of hand made work of 
former periods Collections of these exist in museums 
and technical institutions as for instinct the Victoria and 
Albeit Museum in Londem the Musee dcs Arts Decoratiis 
in Pans, and museums at Lyons Nuremberg Berlin, 1 urm 
tnd elsewhei e in such plat es the opportunity is j u e se nted 
I of tracing in chronological sequence the stages of pattern 
I and texture development, and thus a means is provided of 
acquiring a knowledge which has not been obtainable so 
readily in past times as it is now Uns is a condition 
which gi\es Mtality to both demand and suppl} 

In addition to books on lace mentioned at the ond of the 
aiticle in vol xiv (9tli ul ) it will lo usctul to give litre a 
brief list of other public ati ms In 1880 the I ibr nri Rtnouuid 
1 ins published a History of Punt d Alenpm wiitten by 
Madame (. Dfhpieriikh which gives a close and liitcrc ting 
account of the industry together with a list compile el fiom local 
records of makers anti dealers from 1(1 6 onwards — fmbruidtry 
and lace their many failure and hid or}} /torn the rtmvhst 
antiquity to the present day by >KNFsr Li ifbi hi laco maker 
and administrator of the Ecolo dts Arts Duoratil translated 
and enlarged with notes by Alan S Con was published 1 y H 
C level Loudon 1888 It it» a well illustiatid handbook for 
amateurs collectors and general roadeis — Irisli lices made from 
s lected and recent designs are illustrated in tin Benascence of the 
Irish Art of Lace making published m 1888 by Chapman and Hall 
London — Anciennes Dentelles Beiges formant 1% Collection defeue 
Madame Augusta Baronne Liedts et donates au Mus&e de ( runthuis 
d Bruges published at Antwerp in 188 ( > consists of a folio volume 
containing upwards of 181 phototypes — many full size — of fine 
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specimens of loco The ascriptions of country and date of origin 
are occasionally inaccurate on account oi a too obvious desire to 
cr dit Bruges with bung the birthplace of all sorts of lace work 
much of which shown in this work is distinctly Italian —The 
/a ycloptxdia of Needlewor / by TufiaLsi dk Dili muni Doknach 
Alsace 1891 is a detailed guide to several kinds of embroidery 
knitting » roi bet tatting netting and mo t of the essential 
stitches for needle point hue It is well illustrated with wood 
cuts and pioccss blocks An exhaustive history ol Russian laec 
making is given in la JhnteHe Auntie by Madame Sonin 
Davidou published at 1 upng by Kail Ilnrsmiann 189 > 
Russian lac is ]im ljally j lllow woik with rather heavy threai 
and upwaids oi e ighty sj c miens are repiodueod by photo litho 
graphy in t his 1 ok -A short ace ount ot the best known vaneti s 
of T nut an l l i/lou 1 i by A M S 1 ondon John Murray 189J 
is illustrate 1 with tyjnal spec linens ot Italian blemish Trench 
ind bnghsli laces as well as with magnified details of lac 
c nahling any one to identify the jdaits tho twists and loops >t 
Hire a Is in the actual making ot the fabric - J Industrie d n 
Jit I l<s et /)( nt dies M&aniques dans te las de Calais IS] ~l c t()0 
by 111 MU Hi*m>n (BMin brtres laris 1900) is an impoitant 
volume of over 600 pages of letterpress mti rsj e raid witli abun 1 
ant proeoss blocks oi tho several kinds of machine nets an 1 
1a< c s made at Calais since 1815 It op ns with a sh >rt at ount ol 
the Arris hand made laees tho pioeluetion ol whuh is now almost 
extinct The book is sold for the bendit ol a public sul cri] tioii 
towaids the erec turn ot a statue in ( alais to Jac ejuarel tli mv t utor 
of the well known apparatus 1 y means of wine h all figui el tc xLilt 
labru s are manutaetui ei Itisol se ini interest to nolo that machine 
net and hut making at Cains owe thur origin to 1 nghslimen 
amongst whom le siour R Wobstu eirnve 1 h St 1 1 rr< les Calais 
ill Deeemhro 1816 vemant d An n lot ire cst 1 un l s j lemurs qui 
out otabli d ms In nninunaut une fabnqu do tulles Ace lac 
wahny in the Mit/anln pant and jaenent is an ably written 
little work by < ( Ciiannkr and M b Robfiiis (Methuen 

I ondon 1900) iqon tin lace making inlustry in Buekiugh un 
shire B df udslih and Notthani) torishno and eontains many 
lUustiations I) os mado in these counties lrom the l7thcontuiy 
to flu ] k s nt time (a S c ) 

Lachine, an incorporated town m Tacquos ( utur 
county (Quebec Canada situated eight mile s By rail west 
oi Montuul on I like St T oim an oxpinsion of tho St I aw 
unco and at tho uppe r < nd of tho lac binomial It is 
i station on tho ( t uid Irunl llulw ly and port of call foi 
stunners ] dying Be twot n Montuul and tho ( it tt 1 ikes 
It is a f tvoui ito Hiimiin i it sort tor Mont leaders Pojruli 
tion (1KH1) 2400 (1891) 1701 (1901), 5501 

Laconia, a city of Now Harupshirt USA, capital 
of 1 lknap county on the Boston and Maine ltulioad and 
on the wist shore of I ike Winne pc saukee It contains 
se vcral village s among them Laconia iakcpoit and 1 lie 
Wars It eontains the e u woiks of the Boston and 
Maine Kill road I ’opuliit ion ( 1880) 1790 (1S90) 0141 

(1900) SOU, of whom 1770 were foreign Born and 21 
mu negroes 

Lacquer (Iai anes*) — No impoitant now devtlop 
ments have tal ui pi no timing modern times m Japans 
lacepiu manufac tuu Her aitists follow the old ways f uth 
tully ami indeed it l not easy to sco how the} could do 
better On the other hand there has not Bun any dete n 
oration all tho skill of foi me r clays is still ictive The 
contrary lias hem n jiuitcdly illumed By foieign eritics, 1 But 
no ono really familial w ith mode rn ]noelue tions can entertain 
such a mow I aequor linking howevei being essentially 
an ai t ami not a mere handle i aft Ins its eras of great masters 
and its seasons of lnftnor execution Men of the calibre of 
kweiotsu kwflim, KitsuO, Kajikawa and Mitsutoshi must 
be rare m any age and the epoch when they flourished is 
justly remembered with enthusiasm But the Mtiji era 
has had its /eshin, and it lias now blurayama 1 ukumatsu 
kawanabe Icho Shibayima Sene hi, Moushita Monhaelu 

1 Professoi Reiu lor example in his great work on Japan quotes 
with approval the opinion of a writer who predicts that it will not 
he long before the last competent maktye sin [lacquer decorator] of the 
(ouiitty has passe 1 a wav 
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and other lesser experts all masters m designing and 
execution Zeshin shoitly before he died, indicated 
blnrayama b ukumatsu as the man upon whom Ins mantle 
should descend, and that the judgment of this really great 
craftsman was corieet cannot be duiied by any one who 
hts seen the woiks of Slmayama He excels m his re 
pre sen tat ions of landscapes and waterscapes and has 
succeeded in transfernng to gold lacquer panels tender 
and dt Ik ate pictures of natures softest moods pictures 
that show bil met nchness harmony, ind a tine sense of 
decorative piopoition kawanabe Icho is celebrated ior 
his reprt sc ntations of flowus and foliage and Moushita 
M or ill v hi and Asano Saburo (of Kaga) aie admirable in 
all styles But especially jieilnps m the charming variety 
called togidas/n (ground down) which is preeminent for 
its satin like texture anei for the atmosphere of dreamy 
softness that pervade s the dteoration The to<ji dmhi 
design when finely executed, seems to hang suspended in 
the vclvtty lacquer or to float under its silk} suifaie 
The magriificc nt she c n and liehness of the jmic / m mat lye 
(gold Ik quo) ire wauling, But in then pi ice we have 
inimitable tenderness ind chile ae} 

Jlio only In inch eff the laequercr s ait that can Be said 
to hive shown any marked deve lopme nt in the Afnji era 
is that m whuh parts of the deeorative scheme 
consist of objects in gold silver ska/ udo New 
shtf utchi, iron or above all ivory or mothei meat° P 
of pc ill Tt might indeed Be mftned from 
some of the ossa} s published in hurope on the subject 
ol Tap ms ornamental arts, tint this apphe it ion of 
lvoiy and mother of pearl held a pi ice of pai unount ini 
porUnce feucli is not the e ist Cibinets fire scions 
]>la(]ucs and boxes resjileneh nt with gold laequer grounds 
c irryrn^ elaborate and profuse chroritjon of ivoiy and 
mo tin r ot pearl J arc not objects tint appeal to T ipintst 
taste They belong essentially to the c itilogm of aiticles 
t ilh d into existt nt o to meet the demand of the foreign 
markit being m fact an attempt to adipt the laequercr s 
ut to deeorative furniture foi I uiopcan houses On the 
whole it is a suetessful attempt TJu plumage of 
gorgeously hue <1 birds is jh works panoquets jiheasants 
tc — the blossoms of Hewers (c*?ueiill} flit li}diingca) 
the folds of tluek brotadc imuoseopie drape is md 
arabesjuts ire built up with tiny fragments of irulescent 
shell m eombination with srlvtr foil golei laequer and 
coloured bom, the whole producing a rich and sjurklmg 
effect In fine spec miens tke woiknnnslnp is extra 
ordinarily minute aid every fragment ot met id shell 
ivoi} or bone used to construct the deem itive scheme, is 
imbedde d tirmly in %ts place But in a m ijority of cases 
the woik of building is done by mtans of pastt and glue 
only so that tho result lacks durabilit) The emjdoy 
me nt of mother of ptail to ornament hcejue r grounds dates 
from a period as remote as the 81 h century but its use 
as a matt rul for e instructing deeorative designs begin 
in the 17th century and wis due to an expert cilleel 

A large pait of the work of* la pi r mal ing is purely technical 
namelj the pait done hj tho nurimotu shi who sprea Is the numerous 
eoats of lacquer an l performs the varuus pro esses of polishing and 
grin ling By him is pro lu< i 1 wliat may 1 called artisan lacquer 
that is to say all van ties of laequer that owe their beauties solely to 
quality and < olour ot surfa e namelj inonochr mes as mirror black 
v million ytllow lrown gieen cmnal tr and other hues of red 
groun Is ornamented with a dust of gild silver mother of j earl tin 
or bronzy grounds mind with mrther of pearl rumbled wood 
grained an 1 so forth Art huquer on the other hand is that 
whuh after emerging from the hands ol the nurunmi nhi passes 
unhr those of the viabye shi who brieti} speaking paints upon th 
surtm e of the kuequer a jncture wht thtr of a landscape a battle scene 
floweis foliage birds insects kc or some more formal decoration of 
scrolls arabesques and diapers Iht rnakv/e shi is & true artist 
8 Obtained from the shell of the lmhotis 
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Shibayama, vs hose descendant, Shibayama SOicln, now 
works in TOkyd 

The following acooimt of the history of the lacquer industry 
m Japan and the pioccsses of manufactme is taken from the 
water b Japan Tapan duived the art of lacquering 
History from China (probably about the beginning oi the 

and 6th century) but she ultimately tarried it fai beyond 

processes Chinese conception At lirst her experts confined them 
selves to plain black lacquci liom tlio beginning 
of the 8th century they began to ornament it with dust ol gold 
or mothei of pearl and throughout the lleiav epoch (9th to 12th 
(tntury) they added pictorial designs though of a formal cliaiacttr 
the chief motives being tloial subjects arabesques and scrolls 
All this woik was in the style 1 nown as lut a makiyc (flat dccoia 
tion) that is to say having the dceoiativo design in the same 
plane as the giouncf In the days of the great dilettante \ oshi 
masa (1449-90.) laeciuer experts devised a lie w stvlc ta/amaknjr 
t decoiation in j c lie f which immensely augmented the beauty 
cf the waic and constituted a featuie altogc tliei special to Japan 
1 bus when at the (lose of the 16tli ecntuij the 7 nk6 maugu 
rated the fashion of lavishing all the resomces of applied ait 
on 1 he inteiior deeoiaticnof castles and temples tho sei vices of 
the lae (purer were employed to in extent hitherto unknown and 
tlieie lesulted some magnificent work on friezes coflttcd ceilings 
loor panels altar pieces and cenotaphs This new depaituu 
le ic heel its climax m the Tokugawa mausolea of Ytdo and Nikko 
whieli aio < mu lied V>y the posse ssion of the most sple ndid appliea 
turns ol lacquci chcoiitun flic w nld hasevci sten not is it likely 
that anvthmg ot comparable l canty and grande ur will be again 
] lodu <cl in the same Inn Tapamse c onnoisscurs name the end f 
tho 17th eentuiv as the golden pciud of the art and hc* deopl} 
if itecl is tins lie lie f that wh n v i a date has to be assigned tc an> 
specimen ot e \ec ptionally tine qtnlity it is unhesitatingly ntiu cl 
tc the turn of Him m (lsuna>oshi) It will thus In puumd 
that tlie three great stages m the lnstc ry < f lacqu l liulustiv w 10 
scpaiatcd by intervals of ]00 ytais name h tho \ slum i a 
develcfpmeiit at tho end ot tho 1 >th e ent in > the 7 ail 6 dtvel »j> 
men t at the end of the Ibth and the 7/ n m e Inrnx it the ill 1 
the 17th Th >ond the last it is difficult to pen civ e anv ] essibility 
1 idv UK e 

In the manufacture of lapanese lac quer there aio three piocesscs 
The first is the extra ti u and prt natation of the hu the second 
its application an l the thud the decoration of tin laequeied 
sin tacc I he lac when taken from an incisi n in the It unk ol the 
l\hm lerniafua (uruJu no ki) contuns aj picMinntcly /0 pei 
cent of lac acid 4 per cent of guin araluc 2 ] c l cent ofallmrmn 
and -4 per cent of water It is stunned ch pined ot its moist me 
and recc ives ail admixtiuc ofgunboge nnnabai ace tous plot melt 
or some othei colouun^ m ittc r The obj ettobe laequoiecl which 
is gone i illy made of thm white pine is subjected to singularly 
thoiough and painstaking treatment one of the pioctsscs being to 
covei it with a layer of Tapanc c papn ci thm htmjien clotli vvhuh 
is fixed 1 y means of a pulp of nc e paste and 1 icque r In tins w iv 
the danger of warpm,^ is avert d and exudations liom the wooden 
suifacc aie pit vented from reaching the ovu laid < oats ol luiquu 
1 litre art nutiiei ous opu at ions of luting si/ing lae(jmnn n [olish 
mg diying inlhing d wn qpd so on until altti many da^s 
tuatment the obje < t emmg s with a smooth lustre like daik giay 
sin face ami is ready to pass nit tin hands ot the makiyc shi or 
deeoiatoi The latter is an artist th win line pertoimed the I 
preliminary operations aio meiely skilled* artisans The maktifc 
m Ju maybe said to paint a ]ictuioon the sui face ot thealnady 
laequeied object He tikes tri sul jeet a landscaper a soascaj e a 
battle secne flowers foliage buds fishes liisteta- in slant anv 
thing This he sketches m cutline with a paste of white lead and 
then having filled m the det ills with gold and colours In hujki 
poses a c#at of translucid lae juei wlmk is finally subject d to 
careful polishing If parts of the design aie to be m it lief tiny 
art built up with a putty of black lacouer white leael camjihor 
and lamp black In all fine lacquers gold prede inmates so lastly 
that the general impression conveyc 1 by the ol ject is on of glow 
and nchnoss It is also an mviolihle lule that every part must 
show boautiful and highly lmished woik whethei it be an external 
or an internal part The maktye shi ranks almost as high as the 
pu tonal artist m Jajiancse esteem He frequent^ signs Ins works 
and it results that a great number of names have been handed 
down dining the past two ten turns 

See also under i ai an (f By ) 

Lacroma, a small island of the Austrian province 
of Dalmatia, south of Kagusa, remarkable for tho beauty of 
its sub tropical vegetation It was a favourite resort of 
the Archduke Maximilian, afterwards emperor of Mexico, 
who restored the chateau and park, and of the Ciown 
Prince Rudolph It contains an old monastery, and the 
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remains of a ehurch said to have been founded by Richard 
Cceur de Lion now form part of the imperial chfiteau 

See I acroma an lllustiatcd descriptive work by tho Clown 
Princess Stephanie (Vienna 1892) 

Lacrosse, a city of Wisconsin USA, capital of 
Laciosse county on tin east bank of the Aim issippi uvei 
at the mouths of the Liciossi and the Hlack at an altitude 
of G(>9 feet Its plan is regular, and it lias a good w itci 
supply, owned by the uty It is on femi l always tin 
( hicago Burlington and Quint y the Chicago and IS < i th 
Western, the Chicago Milwaukee, and St laul and the 
Oreen Bay and Western Its clntf business is tin maim 
facturc ot lumbu Its liiuuif wtun s according to the 
census of 1890 had a capital of MO, 039 872 employed 
4127 hands and had a pioeluet \ aim el at $9,1 >7, >01 
T umber was the pimcipal product, with a value of 
$3 570,522, and next m value was Hour, with kj ] 1Q78 > 
The assessed valuation of propel ty rc il uid pcrsoml was 
$12, 381,952, the ntt debt ot the uty was but $101,029, 
and the rate of taxation $22 50 pu $1000 I oj ml it ion 
(1890), 25 090 (189>) 28,709, (1900) 28,895 of whom 
7222 weie foreign born and 50 weie ncgiocs 

Ladak Little lias occurred in this remote outlying 
province ol the upper Indus to bring it into pionumnce 
of late years It is fioin leli, its capital that vvt stern 
1 1 be t is most rc adily act t ssible and through I e h the trade 
of J hast ebbs and flows It is tins tilde which gives 
Tadak sufficient local impoitince to ju^tity tlu pristine 
of a British political olhcir who it side s at I ch foi half the 
yt ir whilst its geographical position lenders it fmtlier 
notable as the st u ting j mint of m any idvontuious jourm y s 
into the Tibetan highlands Asp u by year the ec onomie 
possibilities which lit beyond the Jlimalay i bttome better 
known it is more clearly demonstrated that no gnat ti ide 
eh velopments arc to bf c xpe cted fiom the sc 3 ibe tan sourct s 
which hive already been tested, si long as the spmt of 
determined opposition to the advance ot luroptan m 
lluenee and to the intioduction of scientific methods is 
maintained amongst Tibetan officials With the gradual 
awakening oi China there may heicaltcr lx i< fleeted some 
rays of enlightenment into these fir aw ry hoick is of the 
“Celestial Empire but at pu se nt tluu is more evidence 
of a eleuease in Til)etui ti ide than of piogitss 

In 1890-97 the exports to Pi tisli India liom Tibet, 
chiefly passing through Leli amounted to Lx 140 450, 
showing an mciease on the plenums ycai but a chcicise 
of Rx >000 on tho yc ar before llie imports were 
I Rx 09 400, whuh is lowu thin the two pnvious yc ns 
j adak is howevti lmpiovmg m its ti ide prospects apart 
fiom Tibet, and m 1890 97 the exports amounted to 
L\ 57,508, and imports to 11x 01,574 It is cuiious 
that both ladak and Tibet import a considerable 
amount of treisuu,for on the bojcltis of vvestun Tibet 
and withm a radius of one or two hunched miles of 
Loll there centrt s a gold mining liulustiy which apparently 
only requires scientific development to lender it enormously 
productive Here the surface soil lias been washed for 
gold, for more centuries than we can count, by bands of 
libetan minus who never work deeper into the soil than 
from 20 to 50 feet and whose methods of w ashing have 
ever been of the very crudest dc sc upturn liny woik m 
winter, chitfly because of the binding power of frost on 
the friablo soil, sufluing great hardships and obtaining 
but a poor return for their labour 1 ut tho it moteness of 
ladak and its extreme altitude still continue to bar the 
way to substantial progress, though its central position 
naturally entitles it to be the great trade mut 

The road to I eh fiom Srin ig u lies up the lovely Sind 
valley to the sources of the river at the 7oji La pass 

S VI- ic 
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(11,300 feet) m the Zaskar range This is the range 
which, skirting the southern edge of the upland plains of 
Deosai m Baltistan, divides them from the valley of 
Kashmir, and then continues to Nanga Parbat (26,620 
feet) and beyond that mountain to the north of Swat and 
Bajaor To the south-east it stretches m an unbroken 
chain till it merges into the line of snowy peaks which is 
seen from Simla and the plains of India — the snowy range 
whu h reaches past Ohim to the famous peaks of Qangotri, 
Nandadcvi, and Nampa It is the most central and the 
best known range in the Himalaya The Zoji La, which 
curves from the hold of the Sind valley on to the bleak 
uplands of l)ras (where lies the road to the trough of the 
Indus and Loh), is, in spite of its altitude, a pan in which 
but little snow lies , but for local accumulations, it would 
be ojKjn all the year round It is cited by Oldham, of the 
Indian Geological Survey, as affording a typical instance of 
that cutting back process by which a river head may erode 
a channel through a watershed and cut into the plateau 
behind, there lieing no steep fall towards the Indus on 
the northern side of the lange brom the Zoji La the 
road continues by easy gradients, following the lino of the 
Dras dianiage, to the Indus, when it turns up the valley 
to Lch liom Lth there arc many routes into Tibet the 
best known bung that which comes from the Indus valley 
to the Tibetan pliteau by the C lung La, to I ake lang 
kong and Hudok ( 1 4 000 fen t) Rudok oc< upic s a foi wai d 
position on the western Tibi tan border which is analogous 
to that of Lth in Kashmir Iho clinf trade route to 
Ihasafrom I till however, follows the line ollorod by the 
valleys of the Indus and the Brahmaputra (or Tsanpo) 
crossing the divide between these rivers north of Lake 
Manasaiowai The development of trido through I adak 
depends on tho maintenance of this road, which is at 
present absolute ly closed to Luropeans 

Tho obse rvatory at Lc h is the most c It vated observatory 
in Asia According to Mr Blandfords woik on the 
climate and weather of India, it is situated 4 farther 
north than Qiutta, and 6000 feet higher, and * m the 
loaelmg characteristics of its climate represents that of 
western Tibet The atmosphere of the Inelus valley 

is remarkably cloir and transparent, and the heat of 
the sun is very gnat There is generally a difference 
of moro than 60 between the leading of the exposed 
sun thermometer in i acuo and the air temperature in 
the shade, and this difference has occasionally exceoded 
90 The mean annual temperature at Loll is 40 

that of the coldest months (January and I obruary) 
only 18 and 19 but it rises rapidly from b obruary 
to Tuly, in winch month it reaches 62 with a 
mean diurnal maximum of 80 both in that month and 
August, and an a\eiage difference of 29 or 30 between 
the early morning and afternoon The mean highest tern 
perature of the yoar is 90 varying between 84 and 93 
in the twelve years previous to 1 89 1 On tho other hand, 
in the winter the minimum thermometer falls occasionally 
below 0 , and in 1878 reached as low as 17 below zero 
The extreme range of rceordod tcmi>erature is therefore 
not less than 110 Tho air is as dry as Quetta, and 
lather moro umf oi mly so The amount of rain and 

snow is insignificant The average rain (and snow) fall 
is only 2 7 inches m the year and since that amount is 
the greatest ever recorded in any one year and as rain is 
most frequent in Tuly and August — but oven then it only 
occuis on one day in ten — and the avenge fall of each 
rainy day is l>c tween one tenth and two tenths of an 
inch, agriculture is therefore almost entire ly dependent on 
irrigation The winds are generally light and dejiend on 
the load direction of the valleys At Leh, which stands 
at the entrance of the valley leading to the Khardong Pass, 
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the most common directions are between south and west 
m the daytime and summer, and from north-east in the 
night, especially in the later months of the year In 
January and February the air is generally calm, and April 
and May are tho most windy months of the year ” 

Lch has been repeatedly visited since 1880 by travellers 
bound on Tibetan exploration, including Bower, Wcllb), 
Littledde, Deasy, and others, who have recorded their 
general impressions but left little description of districts 
On tho Indian side of the Tibetan border 

The following should be consulted —Godwin Austen * Th© 
Mountain Systems of the Himalaya vol vi Rroc R 6r S 1884 
— W Lawkknci The Valley of Kashmir London 189 r > — 
II F Blandford The Climate and Weather of Iruha London 
1889 (l H H* ) 

Lad rones, or Mariannes, an archipelago m the 
North Pacific m about 15 -20 N and 142 b It consists 
of two groups — a northern of ten volcanic islands of which 
only four (Agngan Anatahan, Alamagan, and Pagan) arc 
inhabited and a southern of five (Rota Guam Aguigan 
Timan, and bay pan) coralline limestone islands all 
inhabited save one, Aguigan The entire archipelago, 
except the island of Guam, together with the Caroline 
and Peltw Islands, was sold by Spam to Germany for 
.£837 500 in 1899 The total area is about 220 square 
miles, and the population 1950, mostly descendants of 
Tagal immigrants from tho Philippines Cocoanut and 
areca palms yams, sweet potatoes, manioc, coflee, cocoa, 
sugar, eotton, tobac co and mother of pearl are the c lnef 
products, and copra the pnncipal export Administratively 
tho archipelago forms part of the New Guinea Protectorate 

Lafayette, a city of Indiana, USA, capital of 
Tippecanoe county, on the east bulk of the Wabash rivci, 
at an altitude of 542 feet It is well laid out, and is 
divided into seven wards Its water supply is pumped 
fiom the Wabash It is on four railways tho Chicago 
Indianapolis and I ouisvillc the C level md Cincinnati, 
Chicago, and bt Louis tht Lake Ene and Western , and 
tho Wabash It is the seat of 1 urdue Univeisity, t 
technical school, founded m 1874, vlnch had m 1899 
()4 professors and instructor and was attended by 7 19 
students, 91 of whom were woijwm Population (1890) 
16,243 , (1900) 18,116, of whom 2266 were foreign bom 
and 344 negroes 

Laffitte, Plerre(l823 ) French Positivist, was 

born 21st bebruary 1823 at Bcgucy (Gironde) Residing 
in Pans as a teacher of mathematics, he became a disciple 
of Comte, and was one of his testamentary executors On 
the schism of the Positivist body which followed the 
master s death, he \£as recognized as head of the section 
which accepted the full Oomtian doctrine, the other section 
adhering to Littr£ who rejected the Religion of Humanity 
as inconsistent with the materialism ol ( omte s earlier 
period In 1875 Laffitte published I es qrands types de 
Ihumamte , and Cours de philosophic pi emigre (1889) 
Ovmg to advanced years he afterwards resigned the active 
direction of Positivist affair^ 

Lagarde, Paul Anton de (1827-1891), 

German theologian and orientalist, was born at Berlin 
on the 2nd of November 1827, and educated there 
At Berlin and afterwards at Halle, he studied theology 
and philosophy as well as Oriental languages In 1852 
his studies took lum to London and Pans On his 
n turn to Germany m 1854 he obtained the post of teacher 
at a Berlin public school, but at the same time carried 
on his Biblical studies He edited the byriac “ Didascalia 
Apostolorum/land followed this up with other Syriac texts 
< ollected in the British Museum and m Pans Lagarde 
kept this post till 1866, when he received three years' 
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leave of absence with a view to collecting fresh materials 
for his labours On his return in 1869 he was called to 
Gottingen to the professorship previously held by Ewald 
Like him, Lagarde was an active worker m a great 
variety of subjects and languages but Ins chief aim, the 
elucidation of the Bible, was almost always kept in view 
He edited the Aramaic translation (known as “ Targum ”) 
of the Prophets according to the Codex Iteuchlimanus 
preserved m the library at Karlsruhe, the Hagiographa 
Chaldaica an Arabic translation of the Gospels a Syriac 
translation of the Old Testament Apocrypha, a C optic 
translation of the Pentateuch, and a part of the Luciamc 
text of the Septuagint, which he was able to reconstruct 
from manuscripts for nearly half the Old Testament 
Besides his Biblical studies, he devoted himself ardcntl) 
to Oriental scholarship In 1877 he engaged in Armnuan 
investigations in 1883 he took up Persian and also pub 
lished his “ & gyptiaca , } which deals with Coptic studies 
His minor articles were collected under the titles ‘ Sym 
micta and “ Mitteilungen ' as well as m volume s issue d 
by the University of Gottingen Lagarde also took some 
pait m politics He belonged to the Irussian Conscrva 
tive party, and was a violent anti Semite The bitterness 
which he showed in this racial question also made itself 
felt in his other writings and in his differences with other 
s< holars he showed some of that polemic acrimony which 
prevails in learned circles in ( ermanv He dud at 
Gottingen on the 22nd of December 1891 (a z ) 

LftgOSj a British colony m We st Africa, bounelt d 
roughly on the N by llorin on the I by Benin (both 
forming pait of Nigeria) on the S by the Bight of Benin 
and on the W by Dahomey It was by a cliaiter 
dated 13th January 1886, separated from the Gold 
Coast Colony and erected into a separate colony tlu 
government of which is conducted by a governor assisted 
by executive and legislative councils nominated by the 
C rown In the legislative council there are four unoflu l il 
members two of whom are natives of the country The 
colony pioper begins on the coast, on the west side at the 
boundary of the Freneh pi electorate of Dahomey, on the 
meridian of Ajui Creek, at about 2 4 r > 50 I , and 
exte nds on the east side to Ode, at about 4 30 F Con 
neeted with the colony is an administrative pioteetorate 
within which the couits of the colony have pirisdu tion 
I he colony proper and this pioteetorate together make up 
an area of some 1500 squire miles The political pio 
teetorate connected with Lagos meets southern Nigcna 
at Ogbo on the coast, about 4 49 I It includes the 
Id xnre country, but txdudes lloyn On the west it 
follows generally the meridian of the Ajara water eouise 
as far north as the neighbourhood of 9 N , in the 
vicinity of which it passes eastwirds so as to include all 
\ oruba settlements on the I agos side of the boundary 
I he jurisdiction of the supreme court has not been ex 
tended to the political protectorate but a general direct- 
ing control is maintained there by the commissioner who 
preserve the public peace amd influence and assist native 
authorities The population of I agos the largest town 
on the African west coast, is about 33 000 of whom about 
300 are Europeans ihe largest towns in the protectorate 
are Abeokuta and Ibadan estimated to have popula 
tions of about 150 000 and 200 000 respectively, but 
there has been no census The population of the e olony 
and protectorate may be altogether upwards of two 
millions The total superficial area of the colony and all 
its dependencies is set clown at 27,000 sejuare miles The 
supreme court has jurisdiction m the administrative pro 
teetorate as well as m the colony The native authorities 
have, save in the case of some graver crimes a concurrent 


115 

jurisdiction which is exercised m this protectorate In the 
political protectorate the laws are administered in the name 
of the native authorities The great majority of the cml 
servants are natives of the country, some of whom have 
been educated m the colony, others m England and else 
where I ho I uropean officers number generally about 1 1 2 

the native officers about 259 Mails are received weekly 
from Europe, but with some lmgulanty, as there is no 
subsidized service llure is cable communication with 
Furope The British and West African Buik was opemd 
m Lagos on the 1st of April 1891 There is also a 
Government savings bank Tin amount of the deposits 
is £16, 55 5 The police cst ibhshment embraces a force 
of upwards of 350 men Ihe police is an armed and 
partially drilled body llure is a Ha usa constabulary of 
about 800 men These an tiaincd a lntmtiy and 
aitillery by 18 luropeui ind 1 native commissioned 
officers About 300 men are genu ally stationed at 
I agos 1 50 at Ibadan 50 at bhaki, and otlu i s m small 
detachments elsewheic Ihe legal status of slaveiy is 
not recognized b> the courts, and dealing m slaves is 
suppressed As an institution slavery is steadily dying 
out and will soon liecoine extinct unless m some veiled 
domestic form 

7 aqos lawn Tim pniicipal buildings m the town of Lagos are 
a laigo and sumptuous government lu use the C lover Memonul 
Hull used for public nit t tings and entutaininuits an elaborate 
club provided from public lunds police cjualteis and many sub 
btantiftl villosthatservcascpiaitasfoi tin ollicusof the civil sauce 
Tli ic aic many solidly built handsome pi ivak buildings Regular 
sticots arc laid out ova about half the town only Owing to the 
complete absence of stone the streets aie not mat udamiml 
The chief stoics and depots for goods an all on the hunks ol 
the lagoon Marhundiso is gem tally tiansnoitul hy wata An 
ekctnc tiamway is prop c ted to tiavtrst the town and connect 
with tho lailway on tlu mainland A considerable poition of 
tin town is supplied with the e lie tile li n ht which is hang 
e\ tended Only suifare drainage lias ban attempted Unda 
und diftimng is difficult on ait ount ol the low and level 
natuio of tin n i mud 1 hire still exists a luigi acreage of swamp 
luid in and n ai tho town of I agos and costly and nirsevcnng 
tfloits aie being made to r< claim tlu si swamps Till tins is done 
it is not lik ly that I agos cun laconic even toluably healthy 
Tin water supjly is dc lived in many tascs fiom lam wattr 
collected fiom the non roofs of houses and stourl m tanks blit 
moio gain illy li m wells sunl m the sandy soil on which the 
town is built I bo number of houses u \euu by galvanized iron 
is steadily increasing and now c xcu ds 0000 linn is a diy eaith 
s> stem of sewerage No form of municipality has been estal lished 

Its inhabitants have always legardcil any piopcsal m that dnc< tion 
with dislavom Ihe commodious public hospital of the cottage 
tj}>e on a good site withpiopu accommodation for 10 Luiopnan 
an 1 46 native patients has Furoptan uuises mchaige and aiisidont 
medical ofliccr Ihe number of resident patients tieatcd in 1899 
was — hui ■>] i ans 7 / otlu rs 694 out patients 4294 1 here is a good 

lrticcouiso which also sirves as a gcncial puhli rccication girund 
The poit 18 aicissible only to vessels drawing about 10 feet of 
watei on account of shifting banks of sand that foim a bar at the 
sea entiance of tho lagoon Lui n e oi can going steamcis anchor 
outside the bar not less than a couple of miles from land and 
giods and passengeis aie there transhipped into smaller branch 
steamers for Lagos Heavy cargo is taken on by tho large 
stiarnirs to Foicados and tianshipntd thae into the. blanch boats 
for La n os It has been estimated that it would cost a milh >» 
sterling to open the haibour Permanently to large stcameis 

( omm uniat lions —A solidly constructed railway on a 3 feet 
gauge starts from Idilo Island and extends past Abeokuta which 
is some 60 miles from Lag is to Iladan a total distance of 122 
miles The lailway (opaiul m 1901) crosses fiom Unite Metta on 
the mainland to Iildo Island by tho Denton Budg a handsome 
stnuture of mm 917 fict long Hu (alter Budg also of iron 
2111 ft 1 1 long i onnccts Iddo Island w ith the t iwn of I agos The 
lailway was built by the ( overnnunt and c st neai ly a million 
sterling The lagoon which lies lnadiiicturi gc ni rally parallel 
to the sea and only a vciy few miles fiom it ih entirely free ol 
c oral ami c on tains hardly any roc ks of any kind though it is often 
shallow ami has many mud hanks m its hid It however offers 
very convenient channels for numeious small craft which with 
tho exception of steam launches arc almost tntuelv native built 
canoes Branch steamers run between Lagos and 1 orto Novo 
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During the laat few years some miles of road have been made by 
the ( overnmtnt at an expense of nearly £40 000 

Industry — No minerals art known with certainty to exist m 
tin colony ihe inhabitants aie chiefly engaged in agriculture 
and trading Ihe principal articles of cultivation are yams cas 
sava mai/c sweet potatoes sesame millet beans sugarcane and 
cotton all original pioducts of tins countiy lo those are bung 
added cofleo cocoa lubber trees k( Model farms aie being 
established foi the pnrposts >f ox fieri mental culture and foi the 
tuition of the natives Ihe soil is generally fertile though as a 
lule containing a con side i able nionorticm ot sand A few land 
concessions have been taken up ny ) uropcans on long leases The 
native owm is profess to be unable to alienate land in pc iprtuity 
but native custom d>cs n >t pieclude leasing Some ot the eon 
ecsMions aie only i >r cutting and lernovmg timbn others ptinnfc 
of cultivation 

Chmnt The i unlall has not been ascertained in the intnioi 
In the norfhnn flistne ts it is probably considerably less than at 
I agos win ic it is ab mt 70 niche s a year 1 lie mean tcm|>ertttuie 
at Jjug>s is 82 t 1 ( At certain seasons sudden heavy squalls cf 
wind and lain that last for a few hours aie common 1 he hume auo 
and typhoon arc unknown The climate is not a healthy one 
especially for 1 tunpeans The sanitary comlitu n of all towns in 
eluding I agos itself is bad Ihe pi mu pal diseases arc malaiial 
fever smallpox rlicutnatism peripheral neuntis dysenteiy chest 
diseases and guinea woim Fever not unfic eiuontly owuniiH the 
dangerous foim known os black watc r lc v< i I he fie queue y c t 
smallpox is being much diminished outside of the laigci t< wns 
in tlu intonor in which owing to the al s uce ol an oigam/ed 
government vacillation is negle ted The nunilei of pci sins 
vaccinated by the me dual dejaitment in 1891 was 0 0/3 A 
contagious diseases li wpital is used f i Lho re< pi ion of patients 
suffering from small )m &< Ihoie are a lepu asylum lunatic 
asylum and a lal))rat>ry f >i < In lineal and pathological stud) 
Ihe absence of plains ydlnv f vei choleia typhoid fcvoi and 
scarlatina is note wmlhy \ aws of a mil 1 1 >?in is ende urn 

/ futn/im 1 he (1 ivcinni nt expends chi tly about £6000 on 
eduiation annually < mnts are made on cxanunation results as 
deb i mined by the insi ext »i of s h )ols t seventeen Chuicli of 
I ugland schools f n Wesleyan and ten R< man Catholic schools 
Giants are also given to s hods f >i tlu clementaiy education of 
Mahomnudans in the foim of payment ioi then tear hers (seven m 
iiiimhci) ( out ill uf i ms am also made to technical education 

I eig is is a e e ntie f >i the examinations It r eh < h m aits and laws 
of tiles Uinve isif v ol I on 1 11 

li ftgnn — 1 lie dilhnnt Christian eh nominations claim (>700 
inunbeiH namely (hutch ot I iigleind 2/00 Wmltyans 1800 
Roman Catholic s 1800 Rapt ists 400 The Mahcmum elans number 
about 21 000 winch leaves seme 50 000 pagans In some paits 
of the c ountiy Mahommedamsm is gaining ground but it is n >t 
of a rigid type 

bmanct —Ihe levonue is t lut fly derived fiom customs which 
yiel l nearly eleven tw lttlis of the whole Ovu till eo fourths of 
the duties is paid on spirits The revenue foi 1800 wis £56 340 
tor 189 £112 010 for 1000-01 £211 467 and the oxponditnie 

for 1890 was £61 600 for 189 £144 481 for 1900-01 £187 125 

had The imp it. and export tiaele is ehuflyin tho hands 
of British unel ( eiman merchants In 1899 imports by British 
men limits amounted in i mud numbers to £878 892 by 
Geiman men bants to £78 6^3 Exports bv lhitish iiuk hunts 
were valued at £ / 7 90 > by ( eiman mere bants at £3 38 0 32 
In 1800 the imports wore valued at £464 260 and the txpoits at 
£4 r e 649 in 180, these were £815 81 T and £985 595 m 1809 
£9 r 7 1 and £ H 0 31 and in 1000 01 £806 529 and £811 258 

Ihe j run lpul uitulis of export f >r the years 1889 and 1S09 
wore as follows 


Artkl 

1885) 

1805) 

Palm oil and k( rnols 

£3* 3 /10 

£581 275 

3 urilu i 


34 738 

Rubb r 


ICO 315 

( ofleu 


159 

( (xoa 

70 

3 411 

t ( pra 

3 

296 

( urn 

1 1 1 

507 

Ivory 

4 09 3 

8/0 

Sin a— hutt i 

1 U3 

r 32 3 

Othei ai ticks 

/7 2 l r 

129 0b2 


£15/ 619 

£»1 9 31 
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LCIfftin&i a town of till Canaiy Islands (bpamsh), 
on the island of Tenerift 3 ho population in 1897 was 
11,987 It is tho soat of a coadjutor bishop of Seville 
The soil of tho surrounding country is fertile and yields 
wheat tune oranges, raisins, tobacco and othei products 
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of agriculture The town has two large squares, regular 
and broad streets, a fine modem town hall, hospitals, 
a public library of 20,000 volumes, an institute, and 
several schools There are thiee ehurches besides the 
cathedral, and several handsome residences of the nobility 

Latin, a river of Prussia, in the Rhine province and 
province of Hesse Nassau, rising m the extreme south of 
the province of Westphalia east of Sitgen, at an altitude of 
2210 feet It flows at first east as far as Kolbe, the n south 
past Marburg to Giessen, where it turns to the west south 
west, and continues past Wet/lar I imburg, I ms, and 
Ni lederlahnstein, ind enters the Rhine from the right 
after a course of l 35 miles Its \ alley is in parts very 
narrow, and full of picturesque charm 

Lahore, a city of Bntish India the capital of the 
Punjab, giving its name to a district and a division It 
is situated near tho left bank of the river Ravi, 1706 feet 
above the sea 1160 miles by rail north west of Calcutta, 
and 290 miles south east of Peshawar Population (1881), 
149 369 (1891), 176 854 (1901), 120,058 The mum 
cipal income in 1897-98 was lis 4 52 652, death i it* 
(1897) 29 per 1000 The native town is still surrounded 
by a brick will 16 feet high with thirteen gates and a 
citadel lo the south lies the suburb of Anaikdli, and 
eastward of this stretches the European quarter known 
as Don ild lown(aftei Sir Donild Macleod) with Govern 
mont House and tho Lawience Gardens Still fartlm 
east, separated by a brineh of the Ban Doth < mil is the 
cantonment of Mian Mir, which has ae e ommexlation for 
all arms It is an import int junction on the Nbrth 
Western Railway system but without much trade or 
manufacture Ihe cine f inelustiies are sill goods gold 
and silver lace and metal woik A cotton mill was 
opened m 1897 Time are a fiom mill an ice factory 
and scverxl fietones for mmci il waters It is the head 
quaiters of the Punjab University which not only 
conducts examinations, but also m mages the Orient il 
( ollige , with 70 students m 1890-97 In addition 
there aie four arts colleges one maintained by Govern 
ment with 246 students tlu Dayxnanel Anglo \ telic 
( olkge, with 983 students, the Ijjrman ( hristian College, 
with 270 stuelcnts and the Islamiya College, with 48 
students The either eelucxtional institutions mcliiele the 
Medical College with 238 stuelcnts the I aw School, with 
433 students the Vc termary C ol lege, with 82 students 
the Mayo School of Art — peril* >s the most sue u ssful ol 
its kind m Tnelia — with 196 stnde nts the ( enti tl 3 1 lining 
College, with 82 stuelcnts the Aitdnson College, for the 
training of tho sems of native noblemen on the moeltl of an 
English public school with 60 boys, 1 1 high schools, meluel 
mg one for European boy s , anel a railway technical school, 
with 183 boys There are 67 printing presses, issuing 
34 newspipers of which the best known is Ihe Civil 
and Military Ga ttte Tilt public libiary and leading 
room receives Rs 2666 from Government , and there 
are numerous religious institutions, Hindu, Sikh, and 
Mahommedan, which are active m diffusing education 
ind literature 

The distnct of Lahorf has an area of 3678 miles, popu 
Dtion (1881) 924,106, (1891), 1 075 379 showing an 
increase of 1 6 per cent , due to the extension of irrigation , 
average density, 292 persons pti square mile In 1901 
the population was 1 156,548, showing a further increase 
of 8 per cent The land revenue and rates wore m 1897-98 
Rs 10,14,852, the incidence of assessment being Rs 0 8 5 
per acre, cultivated area 802,853 acres of which 696,141 
were irrigated including 403,000 from Government canals, 
number of police, 1404, number of schools (1896-97), 
267, attended by 13,123 boys, being 14 per cent of the 
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boys of school going age, death rate (1897), 26 8 per 
thousand The principal crops are wheat, pulse, millet, 
maize, oil seeds, and cotton Ihert arc about 20 factories 
for ginning and pressing cotton. Iirigation is provided 
by the main line of the Ban Doab canal and its branches, 
and also by inundation cuts from the Sutlej Iho district 
is crossed m several directions by lines of the North 
Western Hallway, 127 miles borne local distress was 
caused by drought m 1896-97 

ihe division of Lahorf extends along the right bank of 
the butlej, from the Himalaya to Mooltan it comprises 
the six districts of Mooltan, lhang Montgomery, Lahoie, 
\ m n tsar, and Gurdaspur lotal area, 24,872 square 
miles, population (1891), 4,579,794 

Laibach, the capital ol the Austiian Duchy of 
Parmola on the I aibach, 40 miles south by east ol Klagen 
furt The garrison, comprising infantry and aitillcn 
numbers 2592 men bmee the severe earthquake of Apnl 
189o which destroyed part of the town, the old castle, 
which was used as a prison, is only inhabited by a care 
till er The municipal admin ist ration is pure ly blovem in 
and the bloveman language is m general oihcial use A 
subsidized blovene theatre is mam tinned, and there are 
also societies foi the promotion of seienee and literature 
in the nitivc tongue The liidustues now induct mum 
factures of pottery, brie ks, lueilt r matches, Ac Popul ition 
(1890), 11,663 (1900) 36 517 

Laing f Samuel (1810- 1897) Bntish authoi 

and railw ty administrator, was boin at Edinburgh, 12tli 
Dccembei 1810 He w is the nephew ol Malcolm I amg 
( JTmi / But \iv 216), the histoiian of bcotland anti Ins 
latlici bimuel Lamg (1780 1868) was also a well known 
xuthor, whose books on Noiwiy md Sweden atti acted 
much attention in the foitics and fifties Samuel 
Lung the younger entered st Tolm s ( olle 0 e ( ambridgc 
in 1827 and alter ^laduatin^ as second wrangler and 
Smiths prizeman wis eleeteel a lellow, and remained at 
Cambridge tempoianly as a coath lie was called to the 
bar in 1 337, and became private seiittary to Mr 1 abouchcre 
(afterwards Lord Jaunton), the President of the Koaid of 
Piade In 1842 he was made secretary to the lailwiy 
eleputment md letaincel this post till 1817 He had b> 
then become an authuiity on nulway woikmg and bail 
been a munbei of the Dalhousie Railway Commission it 
was at his sug e estion thik the pailument try late of a 
penny a mile was mstituteei In 1848 he was appointtel 
churman and mina 0 ing dnector of the I emdon Bn^hton 
and South Coast Lailway and his busine ss faculty soon 
showed itself in the largely mcrcisea prospeiity of the line 
He also became chan man (1852) of tlu ( rjstal Ialacc 
Company but retired from both posts m 1855 In 1852 
he entered Parliament as a liberal for Wi(k and aftu 
losin^ Jus seat in 1857 wish cite ted m 1859 in which 
)ear he was appointed finanual scactuy to the Tnasury , 
in 1860 he was made 1 mance Minister in India On 
returning from India 1 u w£^ re elected t> Parliament for 
Wick in 1863 He was defcitcd in 1868 but in 1873 
he was returned for Orkney and Shetland, and retained 
Ins seat till 1885 Meanwhile he had been reappointed 
chairman of the Brighton line in 1867, and continued m 
th it post till 1894, being generilly recognized as an 
admirable administrator He was also chairman of the 
Kill way Debenture Trust and the Kill way Share Trust 
In later life he became well known as an author, his 
Modern Science and Modern / howjht (1885), Ptoblems of 
tlu future (1889) and Human Orujni& (1892) being 
w ulely read, not only by reason of the writer s influential 
position, experience of affairs, and clear style but also 
through their popular and at the same time well informed 
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treatment of the latest scientific problems of the da) 
Laing died at S)denham, 6th August 1897 

Lake Charles, a city of Louisiana, USA, capital 
ot Calcasieu on the Calcasieu river and on tlu Poit Arthui 
route and the Kansas Cit), Watkins and Gull and tlu 
Southern Pacific Railways Ihe manulaetuie of lumbu is 
the principal jndustr) Population (1880), 8 18 (1890) 
3442 (1900), 6680, of whom 409 wen f outgo born and 

2407 negroes 

Lake District, a characteristic rtgion of England 
in the counties of Cumlarland \\ estmoilaiul and 
Lancashire eelebi ited for tlu beaut) and even in some 
degree for the grandeur, of its mount mi scemiy, ami for 
the loveliness of its lakes In outline the district is 
lou^hly cncular, the \alk>s l uli itmg outwards, cadi 
about 15 milts fiom an imaginary centre ntai Langdale 
Pikes Most of the si valh)s contain lakes, long and 
nirrow, and upon the mountains tluie m fnquent 
tains The vallty likes mo ol two types one shallow 
the other deep Those of the first gioup embracing only 
Derwentw iter and Bassuithwaite ln\e an nui & o depth 
of 18 feet The rest all belonging to the second gioup 
avtrigt 10 to 135 tut in depth, mil is aiulc hare steep]) 
sloping sides md flat bottoms the 1 il e bed in two of 
them Winduiiure anil Ullswatu— bun to divided into 
bisms Time of tin likes - Wmdcuneu, Comston, and 
Wastwatu — go down in depth lx low the le\el ot tlu sc \ 
llu distnet as a whole is gioovtd by i m un dcpiessio 
l mining from noitli to south alon n the \ ill<)s of bt Tolm 
llnilmeie, Giasmere, and Mindeimcre, md by a seeoiuluy 
depression m the same ebrection, along Deiwentwatu 
Boirowdile, ami W istwatei 1 The subjoined table gives 
tlu names md otliei putieulirs ol the 1 ir^e i Jil es — 
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V\ mdeinif ie(oi,mou e oiuetl), W m melumut ), ( omston 
Duwe ntwater, and Ullswatei all eontam small islands 
amongst them being the Plotting Isl md of Derwentw itu 
a miss of consoliel ite el vegetation whieh penodieally sinks 
to the bottom of the lake and rei unels to its surfaee 
Pish — p reli pike, ehai and trout — txist m Windeiimn 
1 mieielale, Ciummoek Derwentwitu and Lisse nthw ute 
and tlu gwymiel or “ fresh watei lulling in Ullswitei 
In 1890-94 Ihulmere w is dammed it ltslowu (noitlum) 
enel in ordti to eonveit the lake into a resenor for 
supplying Manehcster 95 miles distint, with witer, the 
dam being 800 feet long and 100 feet m height Tlu 
effect lias been to raise the level of tlu lake pornmnenth 
to 554 feet and inertase its surfaee arti from 310 acres 
to 565 acres and its ltrel tan be raised mother 30 feet 
which would give an area of 793 aeres The present 
drainage area of 7 400 acres would also be enlarged to 1 1,000 

1 See Dr II R Mill m Oeog Jmrnal 1H<K pp 237-246 
bee bymous The 1 loattnj Island in DtrwenLwater (1888) 
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acres At the same time a new road was made by the 
Manchester Corporation along the west side of the lake 
Grasmere, Rydal, and Comston abound in literary associa 
tions (see be low) f lhe district derives vanety and pictur 
csquencss fiom several small waterfalls, e q , Scale Force 
(Dino Norwegian for 8 , foss) beside Crummock , Lodore, 
near Derwcntwitcr made famous by Southey, Dungeon 
Gill or Ghyll, Inside Langdale , Dalegarth Force or 
Stanley Gill, m 1 skdale Aira near Ullswater, sung by 
Wordsworth Stock Gill, near Ambleside , and Rydil 
Falls The higher mountains range from 2000 to over 
1000 feet m altitude The highest peaks are Sc aft 11 Pike 
(3210 feet) and its sistt r Seafell (1162 ftet) , of the others 
the best known are Helvtllyn ( 1118 ftet) bkuldaw ( 10o4 
feet) Tlowhll (2960 fttt) Great Gable (2949 fett) Pilhr 
(2927 feet) the Old Man of Comston (2613 fett) and 
Langdale Pikts (2101 and 2321 feet) Some of these, 
such is Scab 11 Cheat Gable, Helvtllyn, I uigdih Pikts 
Old Man, and Pillar, furnish ascents which expuiuieed 
mount unoers do not disdain 1 * The district is drained by 
the Derwent, Levon 1 hidden, Esk, lit, J hen, ind other 
small streams Lead and zinc are still mined in the 
mountains mound Keswick (see Cuw bf it land and West 
Mom and) 

Clunat — Tho distnct ineords an unusually heavy lainlall At 
Orasra to tho annual uvtia^o is SO t) 8 inches on the in nm tains 
west ot that village as mix h as HO in lies and on Sty head pass 
at the not til loot 1 Seafell like ov n as iiiik h as 24 198 inches 
was measured m 1872 At keswuk tho annual moan is 69 to G0\ 
inches (66 4 me lies in 18) )) at Dor \v litwutc r 64^ inc hos I aking 
the hu tumor m mths (I ho tourist s ason) May to 0< tolxr inclusiv 
an annual avoiago of 27 6 lit hos h 11 at Windermere during tho 
eight yeirs 1892 99 inclusive Dtiiiu^ tho samo p nod an l at 
the same plac an avi r igi of 992 hours of sunshine was n corded 
for the same siimtin r m mills 

literary Assoixtions -Sotting aside London and I dinburgli 
there is no 1 reality in the British Isles win li is so intimately 
assoc nted with the history of Lnglisli litemture as the I iko 
District In point of tune the pout whose name is fust connec ted 
with the region is Dray who wrrte a journal of lus tour m 1769 
Hut it was Wordsworth a native ol (uuilxrlanl horn on tho 
outskirts ol the I ako Distil t itself who loally mado it a Moll a 
for lovers of English poitry Out of lus long lib of eighty year 
no less than sixty werr spent amid its lakis and mountains fust 
as a schoolboy at Hawkshmd and afterwaids as a lesilent at 
Orasmou (1799-1813) and Rydal Mount (181 1-60) In the thuuh 
>ard of Giasm re the poet and Ins wife lie bui ltd and vuy near 
to them are the lemaius ol II utiey Coleridge (son ol the poet) 
who himself lived many yeais at Keswick Ambleside and Gias 
more Southey the fnend of Woidswoith was a resident of 
Keswuk lot < xa tly foity yeais (1801 li) and was buried in 
Oiosthwaite cliurt hyard Samuel Ta>lm Coleridge lived some 
tune at Keswuk and also with the Wordswirths at C rasineio 
Horn 1807 to 181 r Ohnstoplui North (John \\ ilson) was settled at 
Windermere De Oiumcy spent the gieator pvrt ot tilt yeais 
1809 to 1828 atUiasiinri in the first cottage which Woidswoith 
had mhabitel Ambleside or its c nvirons wih also the plate of 
residence of Di Arnold (of Rugly) who sp lit thero the vacations 
of the last ten years of lus lift an 1 of Hamct Mattinuiu who built 
herself a house time in 1846 At Keswick Mis Lynn Linton was 
horn in 1822 Brant wood a housn beside Comston I ake was tho 
homo of Ruskm during tho last yeais of Ins life In addition to 
these residents or natives ol the hcility Sh lliy Scott Nathaniel 
Hawthorne Clough ( rabb Kdunson Cailyle Keats Tennyson 
Matthew Arnold Mrs Unmans Gerald Massey and others of less 
reputation mado longer oi shorter visits or weie hound by ties 
of friendship with the poets already mentioned Iho Vale ot 
St Tolm near Keswick leialls Votts Bridal of lriermam Hilt 
there is a deeper connexion than this between the lake Distmt 
and IngUsh letters Ctiman lituituio tells of several litciai} 
schools or gioups of wiiteis ammattd by the samo idoas an l 
working in the spirit of the same principles and by tho samo 
poetic methods The most notable instance — indeed it is almost 
the only instance — of tho kind in Publish literature is tin Lake 
School of locts Of this school the acknowledged head and 
foundei was Wouisworth and the tenets it piofossed aio those 
laid down by tho poet him* If m the famous preface to th edition 


1 See Haskett Smith Climbing i n the British hie* I art I an 1 

Owen G Jones Rnk (limbing in the Lnjlish laU District 2nd td 

by W M Crook (Keswick 1900) 
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of The Lyrical Ballads which he published m 1800 Wordsworth s 
theories of poetry — the objects best suited for poetic treatment 
the characteristics of such treatment and the choice of diction 
suitable for tho purpose — may be said to have grown out of the 
soil and substance of the lakes and mountains, and out of the 
homely lives of tho people of Cumberland and Westmorland 
Wordsworth is the poet of Nature as he was the worshipper and 
priest of the Divine in Nature and preacher of the beauty and 
sublimity of the moral law But the Nature whic h he worshipped 
tho Nature which he sang was nature as he saw her m the 
green dales and beside the peaceful lakes and green or craggy 
foils of his native Cumberland just as the people whose smceie 
and simple lives supplied themes for so many of his poems weie 
tin stuidy natives of the same beautiful region Thus it weie 
hardly an exaggeration to say that the poetic principles of the 
Lake School aie to a certain extent a reflection of the spirit of 
tho I ako District itself At any rate not only did its beauties 
rntwmo themselves amongst the most cherished recollections ol 
W oidsworth s boyhood but they also awakened his poetic i ouscious 
ness and quickened and liptned his poetic faculty so that he was 
enabled to enter into the most intimate sympathy with Nature 
an 1 bring the Divine which is immanent in her into close practical 
i elation with the thoughts and feelings of ordinary men Fora 
fuller discussion of the poets poetic ueed see the late Professor 
Minto s admirable! article on Wordsworth in tho earlier volumes 
(ninth edition) of this Encyclopedia 

Dilton the chemist whose name is inseparably linked with 
the Atomic Jheoiy was ban near Cockermouth and Sir John 
Richaidson the Aictu oxploier and Romney the painter both 
lived for some time m the district Ihc chief mansion m the 
I iko Distnct is Low flier ( astle partly m the C otlnc \ artly in the 
I ai mial stylo built in 1726 from designs by Sir Robeit Smirke 
it contains a good collection of picturns by Dutch and other ol l 
mastus At h den Hall tho seat of tho Jmisgruve family is kopt 
the glass goblet called the Luck of Iden Hall to which a 
well known legend is attached Brougham Hall in tho same 
neighbourhood near 1 ennth was the ancestial inheritance and 
hoquontly tho l sideiue ct Lord Biouglniin M uncaster Castle 

n 'll tho old Roman poit of Ravenglaas at the mouth of tho Esk 
has many vestiges of tho Roman oeiujatim m its neighbourhood 
Iho nntupianan objects include the Rom m encampment known as 
Haidknott Castle in Eskdale with reinums of a shrme and of a 
house with a bath the remains of a supposed Roman encamp 
meut at Brou n ham (astle near 1 cmith the cuculai area with 
fosse and mound known as King Arthurs Round table also 
mar the same place and the rums of S hap Abbey of Egremont 
Castle belonging to I ord Iccontield of Caller Abbey four miles 
south oast from bgicmont and of Furness Abbey though these 
like most of the niccoding In on tho outci fnnge of the distnct 
latlur than actually within its confines 

See also Haurift Mautinfatt The Inqhsh lakes Minder 

mere 18/8— Mrs Iynn I imon The Take Country London 

1804 — F Waugh I a miles m the Lai e Country (1861) and In 
the lake Ciuntry ( 1880) — W Kniohj Through the H ord swot th 
( ountmj I ondon 1890 — H D Rawnsi ky Liteiary Astoria 
loin of the Inghsh J nl es 2 vols (f lasgow 1894) and life 
and Batiue of the Inghsh Lakes (f lasgow 1819) -Stohm>RD 
Brooke Dove Cottage 11 ordsuorth s Horn from IS 00 to ISOS — 
A f Buaihi Y The lake District its Highways and Byeu n/s 
L ndm 1901 — Sir John Harwood History of the Ihxrlmeie 
Hater Scheme 189r — 3 Also for mountain climlun^ ( 1 J 
Brown Mountain Ascents m Westmorland and ( umberland 
London 1888 

Lakewood, a village of Ocean county, New 
Jersey USA 8 miles fiom the coast and 44 miles ntuily 
south of NcwVork City on the Ccntml of NeW Jersey 
lliilroad, m a region of pine woods and ponds Owing to 
its temperate, silubrious dimate it has become a noted 
winter resoit with large hotels and many cottages Popu 
lation of the township, meludmg the village (1 895), 2201 
(1900), 3094 

Laktlimpiir, a district of British India, m the 
Brahmaputra Valley division of Assam The deputy 
commissioner in charge exercises political control over 
numerous tribes beyond the inner surveyed border The 
most important of these tribes are the Mins Abors, 
Alishmis, Ivhamtis, Smgphos, and Nagas The civil 
hcadqmrteis are at Dibrugarh, tho militaiy frontier post 
is at badiy a, the limit of navigation on the Brahmaputia 
Area, 3724 square miles, population (1881), 179,893, 
(1891), 254 043, showing an increase of 41 per cent, 
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mainly due to the immigration of tea coolies , average | 
density, 68 persons per square mile, the lowest in tlio 
Brahmaputra valley Classified according to religion, 
Hindus numbered 227,350, Mahommedans, 8086, Bud 
dlnsts, 4462, Christians, 1606, of whom 305 were 
Europeans, hill tribes 12,536, “others, 3 In 1901 the 
population was 371,784, showing a further increase 
of 46 per cent The land revenue is Rs 5,40,367, 
the incidence of assessment being Rs 2 8 11 j>er acre , 
number of police, 1018, number of boys at school 
(1896-97), 3859, being 18 96 per cent of the male 
population of school going age, jegisterod death rate 
(1897), 41 58 per thousand Laklnmpur was the fiist 
district into which tea cultivation was introduced by the 
Government, and the Assam Company commenced oj ora- 
tions heie in 1840 In 1897 the number of gardens was 
149, with 55,560 acres under tea, employing 121,460 
persons, of whom 46,428 had been imported under 
contiact, and producing an out turn of just 19,000,000 tt>, 
or at the rate of 400 lb per acre Laklnmpur is also the 
scene of operations of the Assam Railways and J radmg 
Company, which owns a railway, coal mines, and peti oleum 
wells 1 lie railway, known as the Dibru Sadiya line, runs 
from Dibrugaih to Makum with two branches to Talap 
and Maighcrita, total length, 77 i links It will ulti 
mately be connected acioss the hills with the 4^sam- 
Bongal railway The capital outlay is Rs 71,22 050 In 
1897 the gioss receipts were Rs 7,87,359, and the net 
profits Rs 2,46,749 The company has five coal mines, of 
which the total output in 1897 was 181 271 tons, yielding 
to Government a rent and royilty of Its 13,000 The coal 
is of excellent quality, and is exported by river as far as 
Cilcutta Ihe Assam Company woiks another nunc 
yielding 1000 tons lhe chief oil wc 11s aie at Digboi 
wheie a depth of 1680 feet has been leaelud In 1897 
the output wis 219 780 gallons 'yielding to Government a 
royalty of Rs 5500 The oil is refined at Muglienta 
producing a good quality of kciost.no oil and lnstcliss 
paraffin, with wax and other byproducts lho wtlls at 
Makum aie disappointing In 1897 they produced 2297 
gallons lhe oil is entuely without kerosene or puafhn 
but is valuable as a lubricint The company also 
m inufacturcs bricks and pipes oi various kinds In 1897 
the outturn of their railway woil si iops was vilued at 
Rs 1 55,782 \ et another mdustiy is timbei nulls, for 

the manufacture of tea-chests, tic lliue aie five of these, 
employing 800 persons, Vith an out turn valued at 
Rs 3,75,000 

Lai ifl 9 a township in the north-east of Spam, m the 
pro\mee of Pontevedra The population m 1897 was 
16,411 It is \ centre of the trade m agricultural 
products of the fertile distnct tiound it The local 
mdustiies aie supplied by paper mills and turneries 
Lalm is situated m the neighbourhood of the ruins of the 
histone abbey of Carboeiro, a noble Gothic pile 

Lai it pur, formerly a district of British India, in 
the Allahabad division of the North West Provinces, 
incorporated with Jliansi Aiea 1948 square links 
Iopulation (1881), 249,088, (1891) 274,200, showing an 
mcieaso of 10 per cent , average density 1 *41 persons per 
square mile, being far the lowest in the province except 
m the Himalayan tracts, number of vunaculai s< hools 
(1896-97), 45, with 1450 pupils lhe district is traxersed 
by the line of the Indian Midland Railway fiom Bhopal 
to Jhansi The town of I alitpuu has a populition 
(1891) of 11 348, municipal income (1897 98), Rs 16,168, 
the incidenc e of taxation being just over Hi per head 
death rate (1897), 76 84 per thousand It is a railway 
station, 56 miles south of Jhansi. 
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Lalo, Edouard (1823-1892), Frene h composer, was 
born at Lille, 27th January 1823 He began his musical 
studies at the eonservatone at Lille and subsequently went 
to Pans where he attended the violin classes of llal>eneck, 
and also woiked at composition lor several ytais Lalo 
led a modest and rt tired existence, playing the viola m 
the cpiartet party organized by Aiiniugaud and 1 icquard, 
and in composing chamber music Ills early works in 
elude two trios a quxitet, and several pieces ten violin and 
pianofoite Discouragement seems to have taken posses 
sion of Lalo, for ho remaint d some years without bringing 
forward anything new In 1867 however, hi took pirt 
m an operatic competition an opera from his pen entitled 
Ficvjue, obtaining the thud place out of foity three 
This work was actually accepted toi production at the 
Pans Optag but dchys occuntd, and nothing was dont 
1 1 tuque was next offered to tho The itie eh la Moimaic, 
Brussels, and was definitely to be produced there when 
the manager bcoamt bankiupt Unis when nearly fifty 
ytars of age, I alo found himself again strinded J usque 
was never pcrfoimed, but tho composer publishc d the piano 
foite score, and exentuaily employed some of the music m 
other works After the Franco-German wai I reach com 
poseis found the lr opportunity m the conceit room Lalo 
was one of these, and during the succeeding ten ytars 
stveial interesting woiks from his pen were piocluced 
among them a sonata foi violoncello, a divertissement lor 
onhestix a violin concerto, and the Symphonic Lspaqnole 
for violin and orehestii one of his best known com 
positions In the me m while he had wntten a second 
opera, Le hot d Is, which he fondly 1 io]h d would be 
pioducedat the Opeha lho administration offered him 
tlit ‘sccHaiio' of a billet instead Lalo was pel force 
obliged to bo content with this, and set to woik with 
so much energy that he fell ill while engaged upon 
tlu music of tins ballet the list scenes of which wore 
oi e hesti xted by Gounod hamouna , the ballet m ques 

turn was produced at the Opcia m 1882 Six years 
litu, on 7 th May 1888, Le hoi d 1 s was brought out 
at tho Opei a Comicjuo, and lalo was at last enabled to 
t iste tho sweets of success Unfortunately, fame came to 
him too late m lift A pianofoite concerto and the music 
to Vaoa, a pintomimic puce played at the Hippodiomo 
in 1891, wcie his last two woiks lie hid begun a new 
opc i i but had only written the first act when, on 23rd 
Apnl 1892, he was earned oil by an attack of piralysis 
11ns opei a la Jacquerie , win lmishtd by M Arthur 
Coquard, and was produced in 1895 tlncc years after the 
death of Lilo, at Monte Carlo, Aiy les Bains, and finally 
m Pins lalo had distmit oiigmahty, discernible in his 
employ mint of unions lhythinn devices His music is 
ever ingenious and brilliantly effective (\ hf) 

La Marmora, Alfonso (1804-1878), Italian 

general and state sm in wis born at Turin on 18th Novem 
bir 1804 He entered the ainiy as lieutenant of artilleiy 
in 1823, but was only c iptain in Mauh 1818, when 
he gained distinction and the lank of m qor at the battle 
of 1 istiengo On 5tli August 1818 he libciattd iailo 
Alberto fiom the Milan rcvolutionaiics, and m October 
wis promoted general and appointed Munster of Mar 
After suppressing the revolt of Genoa m 1849, ho again 
assumed (Novcmbei 1849) the portfolio of wai which 
save during the period of his eoimnind of the ( nine an 
expedition, he iotained until 1859 lining leeonstructed 
the Piedmontese army, he took put m the wai of 1859 
but m luly of that year succeeded ( avoui m the premier 
Rhip In 1860 he was sent to Boilm and fet Petersburg 
to prepare the recognition of the kingdom of Italy, anel 
subsequently hold the offices of e ovcinor of Milan and 
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royal lieutenant at Naples until, in September 18G4, he 
succeeded Mmghetti as premier In this capacity he 
modilied the scope of the September Convention by a note 
m which he chimed lor Italy full freedom of action m 
reaper t of national aspirations to the possession of Rome, 
a document of which Visconti Yenosta afterwards took 
advantage when justifying the Italian occupation of Rome 
in 1870 In April 1800 La Mtimora concluded the Italo 
Prussian alliance against Austria, and, on the outbreak of 
wai m lune took command of an army corps, but wis 
deflated at C usto/za on 2 Jrd fune Aecusecl of tit ison 
by his ft How c ounti yinen and of duplicity by the Prussians, 
lie eventually published in defence of Ins tactics (187 1) a 
sc rios of documents entitled ‘ More Light on the Jh vents 
of 1 800, a stc p which cause <1 n ntation in Genu iny, and < x 
posed him at home to the charge of having viol tt< d State 
sec lets Meanwhile he had been sent to 1 iris m 1807 to 
oppose the 1 lentil expedition to Romo ami in 1870 aftci 
the occ upatiou of Rome by the Italians had been appointed 
lieutc tunt royal of the new capitd lie clnd it I Jon me 
on 9th January 1878 (h w s) 

Lambayeque, a dnpirtmont of northern Peiu is 
divide d into that piovmees — I imbayoque ( hielayo and 
IV ismayii of which tin principal towns art I unbayccjiic 
(p filiation 6000) (hiclavo (11 000) and Ferimafn 
(8000) I ho in a of the rhpaitmont is 17 9 V.) sqtuie 
miles Pojmhtioii (|S%) 121091 

Lambeth Conferences The Lambeth 

( imii rentes oi ‘ 1 m \nghc an Synods wen m outcome 
ot that fellowship amongst thoehunlns c>f the Anglic m 
C 1 munuiuon which lus shown so runaikiblo a develop 
meat in limit >t ns 1 he i c hid bun a growing sense 
that tins te 11 iwsiiip could only be mimtuiieel by mutuil 
knowledge and eomnion counsel and in 1891 Bishop 
Uopkms oi Vermont m i letter to the aichbishop of 
Gantcrbuiy, cxpi ssed lus desm that m a time of con 
troveisy and division thcic should be a coiine il of all tin 
bishops in Communion with your C l lee Rut the im 
mediate impulse e anie from the colonial Church m Cinada 
In 1 H () ) tin synoel ot that ]»rovin<.o m an urgent lette i to 
the aichbishop of Cantu bury (l)i Longlcy), represented 
the unsettle mint of memhers of the Canadian Cliuich 
caused by u<< nt legil dceisums of the Pnvy Council and 
then alatm lest the revive el action of ( on vocation should 
leave us governed by eanons cliffc rent fiom those m foiee 
in 1 ngliml and Inland uid thus cause us to dnft into 
the st itus of an independent blanch of the Catholic 
C liuieh They the u foie it quested him to call a “ national 
synod of the bishops ot the Anglican Chuieh at home 
and abioid to meet togithei unde i lus leuleiship for the 
pui peso oi tiling combined counsel and action Aflu 
consulting both Houses of the Convocation of ( autcrbuiy, 
Aie hbishop ] enisle y assented uiel convened all the bishops 
oi the Anglic in Communion (then 111 m number) to 
meet at Iambith m JHb7 Many Anglican bishops 
(unongst them the aichbishop of \oil and most of lus 
suffr igans) fill so doubtful is to the wisdom of such an 
assembly that they u fused to attend it, ami Dean Stanley 
declined to allow We stnunste l Abbey to be use el for the 
closing service givin^ as his le isons the parti il cliaiacter 
of the assembly uneutainty as to the e fleet of its me isuies 
and the presc nee of pie lates not belonging to our Chure h 
Archbishop Longley said m lus ojnmng uhlress, howcvci 
that they had no elesne to assume the functions of i 
geneial synod of all the ehuiehes in full commumejii 
with the Cliuich of England, but meiely to “discuss 
matters of practiced uiteiest and pronounce what we 
deem expedient m resolutions wlueh may serve as safe 
guides to futuie action Expeiicncc has shown how 


valuable and wise this course was The resolutions of 
the Lambeth Conferences have never been regarded as 
synodical dectees, but their weight has increased with 
each conference, and in paiticular the “Lambeth Quadn 
lateral * of 1888 has already had a great effect as a plan 
of reunion Apprehensions such as those which possessed 
the mind of Dean Stanley have long pdssed away 

Seventy bix bishops accepted the Pnmates invitation to 
the fust Conference, which met at Lambeth on 24th 
September 18G7, and sat for four days the sessions being 
in private The archbishop opened the Confeience with 
an address deliberation followed (but the appointed 
subjects were not stuctly adheied to), committees were 
appointed to rcpoit on special questions, resolutions were 
adopt* d, and an encyclical letter was eh awn up and addiesseel 
to the faithful of the Anglican Communion Each of the 
subsequent Confeiences has been fust received m C intei 
bmy Cathedrii and addressed by the aichbishop from the 
chur of St Augustine It has then nut at Lunbctli, and 
after sitting for five days for deliberation upon the fixed 
subjects and appointment of committees, has adjourned 
to meet again at the end of a fortnight and sit foi five 
diys moil, to leuive reports, adopt resolutions, and to 
put foith the encyclical lettei 

I First ( infirm? (September 24-28 !Sf7) convent d and prt 
sidtdoVu by An hbisliop Longley 11k pioposod oidu of buIj < ts 
was t ntnely altuod in viow of tlio Cob nso < awt t r w hit h uigem y 
was claimed and most oi the turn was Rpt nt m di8cussm„ it Ot 
tho thntecn resolutions adopted by tlu ( e Tib tenet two h ivc dnu t 
ri ft it ik o to this ease the nst have ti dc with tho or ation >t n w 
sees and missionary jurisdictions t mmunlaloiy 1< 1 1 is and a 

vohintaiy spiritual tribunal in casts ot doctiine and llio due 
Huboidinutiou of synods Ihor jolts t tin committ cswuc mt 
u wly and weio cairn d lorwaid to tilt Confticnco ot 18/8 

II S t md Lonftrcn e (Inly 2 27 1878) convened arid presided 
ovt r by Archbishop luit On this occasion no lit sitatum appt ai 
to have bun le.lt 1()0 bishops weio present and flu opening 
mu moil was pi tat lied by the aichbishop oi \ oik In tins instuiu 
tho itpoits ot tho hve special (oinimttccs (based m jait upon tlioso 
ot tho comm it tc o of 1S07) weio embodied in tho tnty Ik il It t It i 
vi/ on tho hist mode of maintaining union voluntaiy hoards ot 
aihitration missionary bishops and rmssu mines ( mtim ntal thaj 
lams and tlio rt port oi a ot mnutloc on difficulties submittid to 
tho ( on I or cm o 

III 1 turd C jnfer i ( (luly V27 1 8S8) tenve lie d and preside d 
over by Archbishe p Benson 115 bishops on Hurt tho clutt sub 
joct ot consideration bting the position ot conmiunitus which d > 
not possess tho Histone 1 piscopate In ad liti >n t the cn yclnal 
lettoi unit te cn itsolutioriH wtit put foith and tht n polls >i 
twelve spot ml tommittocs arc appended uptn whu li tluy an based 
tho sulrjctts being In tun pel ant < lunty Divont 1 olygamy Ob 
Htrvanco of Sunday Socialism tuif of 1 implants Mutual it lati ms 
ot Dioctacs ot tho Aught an Communion Ilomo lit union S inch 
navian Cliuich Old Catholics At bastun ( Imre lies Stan lai 1 
of Dot ti mo and Worslpp Puhaps the m >st imp rtani oi thts is 
tlio famous Lamtath Quatlnlatual which liud down a louiiol l 
Insis lor homo rt union — tho II lv Sciintuus tin Aposths anti 
Niccno Criods the two Sacraments oiuanitd by Chust Himstlf 
and the Hislonc 1 piscopate 

IV 1 nntk Cunf tenet (luly 5 11 1S07) tonvened by Aich 
bishop Benson piosulod ovoi byArchlishtj Temple 19ilishops 
present One oi the chief subjects foi consuhiation was tin 
citation of a tnlunal oi lcitrontc lut tlu it solutions on this 
Hiibjoot wore witlidi awn owing it is sail, t tlio opposition oi tin 
Ament an bishops and a nnn genual usolution in favour of a 

consultative body was substituted Tht encyclical lettu is 
accompanied by sixty threes icstlutions (which mcludo cartful pio 
vision tor provincial orgam/atun and the extension ot tho title 

aichbishop to all motiopolituns a thanl iul locognitton cf 
tlio lovival of brotherhoods and sistuhoods and of tho otlico of 
Dtatonoss and a desne to piomote friendly relations with tho 
1 astern Churches anti tho vanous Old Catholic bodies) and tho 
repoits of the eleven committees arc subjoined 

See Bishop R T Davidson 1 1 he Lambeth Conferences of 1 \(j~ 
197 S and 1888 London 18)6 ( onjerenit of Bi hops of the Anglican 
C mammon Encyclical Litter d,i Iondon 1897 (m B S ) 

Lamego, a town and episcopal see of Portugal, 
district \izeu, 4 milts south of the Douro and 42 tost 
of Oporto It is famous for its fine fruit and hams 



LAMOUREUX — 

Vineyards m 1892 covered 3650 acres, and yielded 755 250 
gallons of wine, valued at £48,450 Population (1900), 
9179 

LamoureuXf Charles (1834-1899), French 
conductor and violinist, was born at Boideaux, 28th 
September 1834 He studied at the Pau Const rva 
toirc, was engaged as violinist at the Op^ra and in 
1864 organized a series of contorts devoted to chamber 
music Having journeyed to England and assisted at a 
Handel festival, he thought he would attempt something 
similar m Pans At his own expense he founded the 
“ Souct6 de 1 Harmonic Sacree,’ and m 1873 conducted 
the first performance m Pans of Hindels Messiah He 
also gave performanees of Baths M Matthew Pam an 
Handels Judas Maccatxrus y Gounods Cat ha, and 
Massenet s Foe In 1875 he eonducted the festival 
given at liouen to celebrate the centenary of Boieldieu 
The following ye ir lie became chef d orc/u stu at the Opera 
( oiniqut In 1881 he founded the famous concerts associ 
atod with his name, whieh contributed so much to popularize 
Wagners music m Piris The pnformances of detached 
pieces taken from the German mastei s works did not, 
however, satisfy him and he inatuied the project to pro 
duce 1 ohenqmn , which at tli it time had not been heard 
in Pans lor this puipose he took the Lden Tin itre, and 
on Ird May 1887 he eonducted the first performance of 
Wagners opera m the trench capital Owing to the 
opposition of the Chauvinists of the press and streets the 
performance was not repeated but it doubtless prepared 
the wjay for the pioduetion of the same masterpiece at the 
Pins Op^ra a few years liter 1 amourtux was succts 
sivcly second chef d ore Just re at the Conservatoire first 
chef d orchcstrc at the Opua Oomiquc, and twice fust chef 
do? chest? e at the Opc'iri Ho visittd 1 ondon on stveral 
occasions and gave succ cssful concerts at the Queen s Hall 
Lamourcux, whose death oceiu red at 1 ins in December 
1899, may be said to ha\e died in harness liibtan und 
Isolde had been at list heard m 1 ins owing to his uutia 
tive and under his direction After conducting one of the 
performances of this masterpiece he w is taken ill and 
succumbed ill a few days, having had the consolation 
before his death of witnessing the triumph of the cause 
lie had so courageously championed (a Hk ) 

Lampedusa, an island of Italy belonging to the 
province of Girgenti, commune Lieata but situated Half way 
between Malta and the African coast Area 1 1 T square 
miles In 1897 its poit was cleared by 170 vessels of 
27 621 tons Population about 1200 Iho small island 
of I inosa, 11 miles m cn cumferencoj with about 200 in 
habitants lies 31 miles to the north noith east and like 
wise belongs to the commune of Lieata In 1897 its port 
was cleared by 121 vessels of 25,286 tons 

Lampeter, a municipal borough (1881) nnrkct 
town, and rulway station of Cudiginshirc Wales on the 
leify, 23 miles north north east ot ( armarthen A pir 
hamentary borough until 188f>, its ic presentation is now 
merged m that of the county St Davids College 
founded m 1827 has power to grant certain degrees and 
is affiliated to the Universities of Oxford and Cambridge 
\ college school for boys lias been opcnc/1 and also a 
secondary school for girls There is a town hall Arei 
1754 acres Population (1881) 1413 (1891), 1569, 

(1901) 1722 

Lanark, a royal and parliamentary burgh (Falkirk 
group) and the county town of Lanarkshire, half a mile 
from the Clyde 31 miles south east of Glasgow by rail 
A new water scheme has been carried out and the drainage 
system renewed A fountain in commemoration of Queen 
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Victorias Jubilee has been eucted also a convalescent 
home Cattle and sheep dealing is the most important 
industry and a large retail trade is done with the sur 
rounding country Population (1881) 5s74 (1891) 

5537 (1901), 6440 Cotton nulls founded by Robert 

Owen at Nkw Lan\uk. haic been doubled in size since 
1881 

Lanarkshire, an inland county of Sutland 
bounded on the N by Dumbarton and Stirling on the 
I by Stirling Linlithgow Midlothian, uul i miles 
on the S by Dumfnes and on the V byA)r Renfrew 
and Dumbaiton 

Area and Popv tat un —In 1891 the j wishes of Kirkpatrick Juxta 
and Mollat were Dated wh llv in Dimitri sslme the 1 * cl 1< s 
part of tulter par ink was added t an Hit i li hit s j wish In 
18J2 C athuirt palish Mas phi ed w belly in Ronfuu and tlu liui 
flew parts of Dist Kill tide an 1 (. e van \\h 11) in I mail In 18*13 
the uty ol ( hsgow a laigt pait if whi It was me hided m 1 maik 
shut was made a <ount\ >f a utv lln uiea f tin c mnty is 
r o7 027 acres oi al ut 886 squint miles It i much tin *most 
] opulous county m bcotlanl In 1 SKI U u i opulatnn Mas 
904 412 m 1 891 1016 010 in 1891 on th alou aiea 1 10 899 
in 1901 I 330 280 of whom 6/4 136 weie mal s unci < 65 lu3 
females On tht old area taking land only ( 64 >84 acus or 
881 7 squaie milts) the number oi persons to the squut mile m 
1801 was 1186 and the nuinbu of acres to the poison 0 5 In 
the rogistiation county the population mertastd between 1881 and 
1891 by 8 per cut Between 1881 and 1801 tht excess of 
bnths over dtaths was 149 761 and tin inertase ot the r sident 
] o) ulation 141 <P8 I hi following talk gives puiticulars of 
births deaths and mai wages m 1880 1890 and 1809 


atur 

Deaths 

Manias s 

IJirtlm 

I r c 1 1 f 

III kill it 

1880 

22 466 

/ 241 

1 22/ 

6 / 

1890 

23 f >6 

9221 

38 0f9 

( 09 

1899 

l r 816 

11 102 

11 n\ 

5 1 


The following table gnes the hath late death rate and marmot 
late per thousand of the }opulatiem foi a suits of puis — 



IrtSO 

lbbi JO 

lb K) 

iso I ys 

1 HDD 

Ruth late 

17 98 

16 85 

1 2f 

V 48 

* r Of 

Death late 

24 17 

-2 12 

21 / 8 

20 88 

-1 01 

Marriage late 

/ /3 

8 02 

8 I 

8 10 

) 28 


In 1891 the numlu of C ailic i| caking persons iu the county 
was 25 208 and of foreigners *3)8- \ uluat on m 1889 90 

£2 226 152 1809-1900 jU 502 14. 

Admnnstiatton — lhettuntyis divided into six parhame ntury 
divisions— North cast Ncith west Mid and South I annrk ( ovan 
and 1 artitk 1 he i ijal buiglis in ad lition to( 1 isgow nt Luuaik 
(6440) und Ruthcigl u (18 280) of wlueli tin 1 umtr belongs to 
th 1 alkirk gioup and the latter to the hilmuinock gioup of 
paihamcntary hmghs Alt due (22 288) and Hamilton (32 77 >) 
art parliamentary 1 ui n hs of the 1 alkirk gioup and Goutbiidge 
(36 981) is a munui) il burgh included m the North west parlia 
muitary division Other towns aie ( ovan (/6 151) h inning 
lark (11851) Mothuwtll (30 241) 1 at tick (4 2/4) and 

Wishaw (20 8(0) — all police burghs hift tli other towns had 
more than 2000 inhabitants m 1831 I belt ait 10 ei\il paiiHlies 
and including the two foi ( Jasgow parish there are eight ] ooi 
houses the number of pau] ers and dependants (( lasgow included) 
in Sopttnibu 1809 was >7 l r 6 Ih it art luu itu asylums foi the 
county at II irtwood in tli pawsli of Shotts an 1 at I othwell and 
one of the Glasgow asylums is at C aitlo li in the pansli of Gadder 
I auaik is a sheriffdom whose slitrifl principal is ecnfined to Ins 
judicial duties in the county and he has eight substitutes live of 
whom sit constantly in Glasgow and one eae h at Airdne Hamilton 
and I anaik 

FducaUon — Fifty school hoards manage 2/4 schods wlueli 
had an average attendance of 14 / 03 m 18 >8 0 ) while /i voluu 
tary schools of which 6 were Reman Gat hr lie and one hjiscopal 
had 39 388 Theie are six high schools m ( lasgow ami one at 
Hamilton a tcehmcal school at ( oathndge and two secondary 
and technical schools (one Roman ( atholic) at AV ishaw m uddition 
to the Glasgow and West of Scotland Tee lime al College. Thirteen 
other schools under the Glasgow board 10 under tho Coven board 
and 62 m other parts of the county earned giants in 1898 for 
giving higher education I he county council exi ends the 

residue grant m supporting lectures and c lasses m agriculture 
and agncultural chemistry mining dairying cookiug laundry 

8 VI — 16 
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work nursing and poultry keeping and in paying fees and rail 
way fares and providing bursaries for technical students, and in 
subsidizing science and art and technical classes in day and evening 
schools A director of technical education is maintained by the 
council Lanark Motherwell and Biggar entrust their shares of 
the grant to the county council and Coatbridge and Airdrie 
themselves subsidize science and art and evening classes and 
continuation schools 

Agriculture -the proportion of the acreage cultivated in 1898 
was 45 2 the county ranking eleventh in Scotland in this regard 
In the lower Ward market gardening continues to increase and 
there have been large additions in recent years to the quantity of 
glass Ihero were 717 acres under orchaids in 1898 and 1899 
under small fruit strawberries being grown on a very largo scab 
in the parishes ot 1 esmahagow Dalsirf Ianark Cailuko an l 
Oftinbusnethan In the whole county there were 21 499 acres 
under wood in 1895 of which 957 had been planted since 1881 
Oats pro pond u ate in the corn crops covering 87 691 acres out of 
41 406 in 1898 1 he following table gives the principal acreages at 

intervals ot live ycais fiom 1880 - 


Year 

Area uni r 
Cr )j h 
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1880 
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n 

137 

IK 
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1885 

256 08 J 

47 
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88 

96 
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>86 
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1890 

268 6 37 

4> 

56 3 

16 103 

IK 
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81 

i 41 

426 

1895 

2 jG 7 37 

41 

10 

11 

103 

04 3 

88 

67 

327 

1899 

2^5 811 

41 

110 j 

K 600 

10 

001 

93 

/ 31 

376 


The following tabic gives particulars < f the live stock during 
the same j oars — 


Year 

T lal 

11 H H 

I t 1 
ti Itl 

1 C vh or 

11 it i l 
Mil) i ( If 

| 8h i 

Jifc« 

1830 

7/0 1 

f 1 U 

33 72 

1 217 r 6) 

6110 

1885 

/ 113 , 

7 03- 

3/ -K 

1 21 1 9 36 

8b 1 

1890 

7 >88 1 

7 7/5 

38 60 1 

| *36 930 

70 7 

1895 

86 31 | 

/l 36/ 

38 - 

2 32 6/ J 

B r bO 

1899 

80/ 1 | 

/ j 408 

39 574 

252 199 

7-1 J 


Of the 3102 h ldmgs m 189o the averago si/e was 83 acres 
The peiientago under 5 acres was 11 99 between 5 and 50 acres 
3151 and ovc r 50 ac ros f i 48 Ihe number of farms between 50 
and 100 acres was 698 botween 100 and 300 918 botween 300 
ami 500 6# and over f 00 acicsO At the census of 1891 8896 
men and 1813 women were returned as being engaged in agncul 
turo 

Industrie* and Trade — The following table gives the output of 
the principal minerals in 1890 and 1899 
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Foity blast furnaces product d 496 218 tons of pig iron m 1890 
85 furnaces pioducod 1 170 830 tons m 1899 In 1899 wtic also 
obtained 56 3 36 tons of liintsteme valued at £13 560 and 76 24b 
tom of oil shale \ allied at £19 066 

Ihe industries of the county aie foi the most part the same 
as thos of Glasgow and rtferen o maybe made to the artulos 
on that city and on other tiwns ot I anarkshiro tor details Ihe 
number ot persons conflicted with industrial piusuits m 1891 was 
260 461 nun and 86 468 women ot wh m mat limes and implements 
engaged the labour ol 24 49 men ships 9488 textiles 14 191 
men and 28 21 > women minimis 94 1/ 1 men and 2713 women 
About a store of new shoit branches and «xtonsi>ns have betn 
opened m the comity during tho past twenty fi ye ytars by the 
three leading Scottish railway companies tho addition to tho 
mileage being between 70 and 80 miles 

Authoiutifh — J Maipmfnt Topograph u a l ( oiled ion s 

Glasgow Mitchell Libiary — \\ IIamijtov J Ascription of the 
Sheriff loins of Lanark and lenfrtu Maitland Club 1831 — 
C V In vi no and A Murray The f pprr If ard of I anarksh in 
Glasgow 1864 — Thomson Martyr Grain of Scotland Edin 
burgh 1875 and 1877 — R W Cot it it an Patrick Forty Accord* 
relating to Mining in Scotland Fdmbuigh 1878 — P Dudgeon 
Historical Notes on the Occurrence of Gold m the South of Scotland 
Edinburgh 1876 Dr Tohn Brown I for re Subsecmr (Iho 

Fnterkm) london 1897 — The Clydesdxle Vtud Book Glasgow 
1878 and 1880 — W A Cowan History gf Lanark Lanark 
1867 — Extracts from the Records of the Burgh of f^anark C lasgow 
1898 —A M Michael Notes by the Way Ayr 1887 — 


W Hunter. Bxggar and the House of Fleming Edinburgh, 1867 
— J W all ace The Parish of Goman. Glasgow, 1877 See also 
Glasgow bibliography (w Wa.) 

Lancashire, a northwestern mantime county of 
England, bounded on the N by Westmorland, on the K 
by Yorkshire, on the S by Cheshire and the estuary of the 
Mersey, and on the W by the Irish Sea The iumess 
distnet to the north, having as its southern boundary the 
Irish Sea, is detached from the rest of the county and 
interpolated between Cumberland and Westmorland 

Area and J opulation — The area of the ancient county is 
1 207 311 acres or 1887 square miles with a population m 1881 
ot 3 451 438 and m 1891 of 3 926 760 of whom 1 889 926 were 
males and 2 036 834 lewalcs the number of persons per square 
mile bung 2081 and of acres to a person 0 31 In 1901 the 
population numbered 4 406 787 The area of the admmis 

trail ve county in 1891 was 1 124 450 acres with a population of 
1 / 68 273 or including the county boroughs of 1 202 726 acres 
with a populition of 3 906 721 Since 1891 however various 
changes have beon made m the administrative area in 1895 the 
( flinty borough of Liverpool was extended and tho parish of 
Dalton in I ancashire was transferred to Westmorland in 1896 
jart of the townships ot Appleton with Hull Latchford Without 
and Walton Inferior were transferred from Cheshire to Lanca 
sluro and added t) the municipal borough of Warrington and 
in 1898 part of tho township ot Ashton under I yn< was tran 
lerred to Cheshire Tho population of the administrative county 
without tho county boroughs m 1901 was 1 827 390 and with 
the boroughs 4 386 961 Iho area of the registration county is 
1 40b 777 acres with a population in 1891 ot 3 9 7 906 ot which 
3 646 314 were urban and only 311 592 rural Within the regis 
tiation area the percentage of mu ease between 1881 and 1891 
was 13 54 The excess of bnths over deaths between 1881 and 
1891 was 448 5 38 but this was exceeded by the actual increase of 
the population which was 472 087 In 1901 the population of 
the registration county numbered 4 4 37 398 of whom 2 131 16- 
were males and 2 306 236 were iemales 

The following table gives the number of marriages births 
and deaths with the nunibci ol illegitimate births lor 1880 1890 
and 1898 

I j j | 111 u til at fin II ] 


Y ar 
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Births 
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1 IIUlH 1 

1880 

28 111 

126 842 

81 812 

2918 

28 «/ 1 

18 30 

2 480 

12 r / 87 

91 7 9 

2840 

! 2rfi 1 

1398 

3/ 060 
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In 1891 the number of niainages was 37 of births 131 94 > 
and ot deaths 92 2 39 

3 lie following table gives the marriage birth and death i ites 
with the puc outage ot illegitimate births tor a sc nes of ycai 
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1 6 
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4 3 
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Tho marriage birth and death rates aie all considerably abo\ e 
tho average but the ) treentage ot illegitimate bnths is 1 clow it 
In 1891 tho number ol Scots m the county was 56 405 of Irish 
164 489 and of toioigneis 25 109 

Constitution aiul Government — lor pailiamentary purposes the 
four divisions of the ancient county — North Lancashire North 
east Lancashire South east Lancashne and South west lanca 
shire — aro subdivided into twenty three divisions and the 
county also includes the parliamentary boroughs of Liverpool 
with nine parliamentary aivisions Manchester with six and 
Salford with three while the following boroughs return two 
members Blackburn Bolton Oldham and Preston and the 
following retun! one each Barrow in lurness Burnley Bury 
Rochdale St Helens Salford and \\ igan m addition to which 
parts of Ashton under Lyne Stalybndge Stockport and War 
rington are included in the county The administrative county 
contains the following municipal boroughs Accrington (43 095) 
part of Ashton under T yne (43 890) Bacup (22 505) Barrow in 
Furness (57 584) Blackburn (127 527) Blackpool (47 346) Bolton 
(168 205) BootJo(58 558) Burnley (97 044) Bury (58 028) Chorlcy 
(26 850) Clitheroo(ll 414) Colne(23 000) l)arwen(88 211) Lccles 
(34 369) Haslmgdon (18 543) Heywood (25 461) Lancaster 
(40 329) Leigh (40 001) the city of Liverpool (684 947) the city 
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of Manchester (543 969), Middleton (25 178) Mossley (18 452) 
Kelson (32 816) Oldham (187,288) Preston (112 982) Rawten 
stall (81 052), Boohdale (83 112) St Helens (84 410), Salford 
(220 956), Southport (48 087), Warrington (64,241) Widnos 
(28 580) and Wigan (60 770) Barrow in Furness Blackburn 
Bolton Bootle Burnley Bury Liverpool Manchester Oldham 
Preston Rochdale St Helens Salford and Wigan are county 
boroughs The urban districts are too numerous for mention 
The following have populations of over 10 000 Ashton m 
Makerfieki (18 695) Atherton (16 211) Birkdale(14 197) Chadder 
ton (24 892) Crompton (13 427) Dalton in F urness (13 020) 
Denton (14 934) Droylsden (11 087) lailsworth (14 152) Farn 
woith (25 927) Fleetwood (12 093) Carston (17 288) Oorton 
(26 664) Great Harwood (12 014) Hmdley (23 501) Horwirh 
(15 083) Ince in Makerhold (21 270) Levrnshulme (11 485) 
Litherland (10 591) Littleborough (11 166) Morecambe (11 798) 
Moss side (26 677) Newton m Makerfield (16 699) Oswaldtwistle 
(14 200) 1 adiham (12 205) Pemberton (21 664) Prestwicli 
(12 837) Radcliffo (25 368) Ramsbottoin (15 920) Hoy ton 
(14 881) Stretford (30 346) Swinton and 1 ondlebury (27 001) 
Turton (12 353) Tyldesley with Shakerley (14 843) Ulvoiston 
(10 064) Walton le Dale (11271) Waterloo with Soaforth 
(23 101) West Houghton (14 377) Withington (36 201) and 
Worsley (12 448) The county is in the northern circuit 
and assizes are held for North Lancashire at I anoastcr and lor 
South I ancashiro at Livcrporland Manchester Iwonty five ol 
the boroughs have separate commissions of the peace and the 
boroughs of Blackburn Bolton Liverpool Manchester Oldham 
Saltom and Wigan have also sejiarato courts of quarter sessions 
The county is still attae lied to the duchy of I am aster and 
retains the chancery court for the county palatine The ancient 
county is cluofiy m the diocese of Mancliostu hut a smal^ part is 
in 1 lvorpool the northern portion of 1 urmss is m Carlisle and a 
few parishes adjoining \orkslnro aie m Ripon or in Wakefield 
There are 730 entire ecclesiastical parishes or districts and paits 
of 10 others 

Lducation — Mancliostei and Liverpool are each seat of a uni 
versity and of other important oducational institutions Within 
the hounds of the county there are many denominational college 
and at Aigliton ncai W hallc) is the famous Catholic collcgo of 
Stonyhurst There is a day training college for schoolmasters in 
connexion with University ( olloge Liverpool and a day training 
college tor both schoolmasters and schoolmistress! s in connoMon 
with Owens College Manchester At I dgehill near Manchester 
the re is a residential tiaimng college for Hchoolmistresse s which 
takes day pupils at Liverpool a lesnkntial Roman Catholic tiam 
ing college for schoolmasters and at Warrington a residential 
training college (Chester Manchester and I mrpool diocesan) for 
schoolmistresses At Burnliy there are a boaid blind school and 
a board deaf school at Liverpool a ( atliolic blind asylum a homo 
lor blind children a school for deaf and dumb and a school for 
the indigont blind at Oldham a hoard deaf s bool and a 1 oard 
blind school at Pre ston the Royal ( ross School loi the doaf at 
Fulwood an industnal institute for the blind and at Stretfcid 
a blind asylum and the Manchester schools for the cleat llie 
total number of elementary schools in the county ini hiding the 
county boroughs on 31st August 1898 was 1 / 96 of which 2 1 wno 
board and 1542 voluntary schools the latter including 884 
National Church of F liglaud % bools 139 Wesleyan 299 Roman 
( atholio and 220 British and other The average attendaneo 
at voluntary schods was 446 224 and at 1 oard schools 144 20 
The total school board receipts of the county 1 oroughs for the year 
ended 29th September 1899 wero over £77 o 037 The income 
under the Technical Instruction Act was over £7631 and that 
under the Agricultural Rates Act was ovei £269 The total school 
hoard receipts of the administrative count) apart from the 
boroughs were over £127 631 The income under the Technical 
Instruction Act was over £lu0 and that under the Agricultuiul 
Ratos Act was over £1098 

Communication t -By the opening of the Manchester Ship 
Canal on 1st luno 1891 a populous inland district has obtained 
the advantages of immediate sea transport The canal which is 
m great part formed by deepening the bed of the Mersey stretches 
by Warrington and Rumorn towards I ivorpool the total length 
being 35|j miles and the cost £11 7 r 0 000 The port of Liverpool 
is now second in importance only to that of Ioncion 

Agriculture — About throe fourths of the bounty is under 
cultivation and of this nearly throe fouiths is in permanent 
pasture cows being largely kept for the supply of milk to tho 
towns wmle in the uplands many sheop are reaied In addition 
to the cultivated area about 92 000 acies are under lull pasturage 
and over 40 000 acres are under woods Since 1880 the acreage 
under corn crops has been giadually increasing the increase 
being chiefly in tho acreage under oats which has increased 
about one sixth and is now about seven tenths of the whole 
hut the acreage under wheat now abonc one fifth of the whole 
has also increased while there has been a great decrease m the 
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acreage under barley More than three fourths of the acreage 
under green crops is occupied by potatoes and less than one sixth 
is usually occupied by turnips and swedes The following table 
gives the acreage of the larger main divisions of the cultivated 
area at intervals from 188 r — 


Year 

T t 1 Acre 
a*, enter 
Cultiv it i « 

Cc rn 

Cr jr 

Or n 

Ci J R 

Clover 

1 i mi \ nt 
1 h lut 

r ii w 

1880 

1885 

1890 

1895 

1900 

783 065 
809 927 
824 846 

82 3 6/6 
822 866 

100 189 

102 005 j 

103 f S8 

103 320 

104 024 ; 

56 S9 4 
56 f , i 

5 3 324 
54 08, 

1 820 

63 U 1 

7 > 980 j 
86 2 1 
76 3< 3 
81 *3/4 

r 9 9/6 
r /l 016 
r 78 041 
r 8 > 996 
576 616 

>8 36 

1 * 3 
1// 1 

1 18 3 

U 1 


The following tal lo gives tho numltrs el tin principal live 
stock during the same >eir — 


Y ar 

T til 
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1 t 1 
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Ml 0 ] 

r 

1 

1880 

38 316 

221 018 

121 in 

318 3 e 8 

ii , 1 - 

1885 

35 62 r> 

238 158 

1 30 ( ( 2 

290 42 

4 i 880 

1890 

38 9 19 

23 1 0 o 5 

1 12 if 

i 0 13 3 

>6 802 

189 r 

44 77 r 

22 ( 34 

1 30 011 

Of 9 1 1 

60 1 >1 

1906 

14 4 1 

- 9 u 07 

1 i/ ( 8 

i 4 8 r 9 

(0 617 


Industries and Tiadr — Aecordm n to till lepoit foi 1898 of the 
ehief inspo< tor of factouos (1900) tho t til nunil < r rt persons 
employed in factories and workshops in 1897 w is 89( 133 as 
compared with 896 848 in 1896 Of these 434 609 wen cmpl ycd 
in tixtilo factories there bung a decrease of 1 1 per cent loth 
between 1895 and 1896 and between 1896 and 1897 I lie staple 
textilo industry is cotton which u»| loved 411 808 poisons the 
centre of the tiade being Manchester Oldham and the neighbour 
in 0 towns The woollen worstid and silk manufacture s though 
of less importance employ considerable numbers thore he ing 
1 l 805 employed in the woolhn industry and 3009 m that of 
silk 4139 w'tio employed m connexion with the flax hem] or 
juto industries In non textile faetoncs 384 352 prisons wue 
employed Hit re hi ing an liicitaso between 189 r ana 1896 of 9 0 
per cent anil between 1896 and 1897 of 0 4 per cult The 
manufacture of mat bines appliances conveyance tools &c 
occupied 112 5 96 pci sons mui Ii of it hung carried on on a latge 
sralo to supply the needs of the immense weaving anti spinning 
industries 1 or the same purpose largo quantities of hoi bins are 
made from tho wood grown m tho n »rthcrn districts of the 
county wood mdustiies employing 16 804 persons At Banow 
in Furness tho uiaiiufactuie ol non anil steel has crntinuiil to 
develop and in the county 21 089 persona were employed in the 
founding and conversion 3580 in tho cvti action and 2 321 in the 
galvanizing Ax of metals In j rmt bleach and dye works r 2 6/2 
persons were employed in the manufae lure of paper &i 28 092 
in clothing industries 2 2-2 in the manufacture of ilicmuals 
18 962 in fiod industries 1^592 in those of dunk 8914 m 
glass making 9840 in india rubber and gutta perclia industries 
hi 38 and in those of tobacco snufl and cigars 680 3 Woik 
shops employed 77 372 persons of which 40 450 were employed 
in clothing Industrie s 6 >46 in the manutactuie of mac lum s Ac 
r 7 11 in furniture mal mg and 572 > m food industries The 
t ital number of persons cmjloycil in conne xion with mines and 
quarries m 1899 was 90 679 In the same yevu 1 3 6 492 tons of 
clay were raised 000 480 tons oi lnne stone 820 2 32 tons of sand 
Htono 20 156 tons of slate and 99 40 tons of salt in addition 
to which 19/ flO tons of salt were obtain el fiom brine In tho 
production of eoal Lancashire vies with ^oikslurc but each is 
about one third below Duiham 1 he reel lucmatitie iron obtained 
m the Furness district is also \ cry valuable In 188 > the amount 
of pig iron made in the ounty was 6*5 919 tons in 1890 it 
was 716 / 48 tons in 1835 it was 640 29 tons and m 1899 it was 
714 06 tons I he following table gives the tonnage and value 
of the fireclay coal aud iron pioelue ti >n in 1890 anil 189 ) — 
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The fish landed in 1899 at all the I ancaslnre statu ns men 
tioned m the sea fi hones return (1 lcctwood and 1 lvupool aio 
tho chief ports) was 217 092 cwt valued at £1 3 411 
Authohtiij s — Among later woiks are Rohy Traditions 
of Lancashire London 1882 2nd e 1 1892 — Anon J an ca shire 

Gleaning * Manchester 1883 — Waikin I man J amashire 
Liverpool 1883 — Lkosion Hutoric S lies of I ancanhire Man 

Chester 1883 County Families of J ancasiure Manchester 1887 
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— Taylok Old Halls of Lancashire Manchester 1884 — 
Min HE! l Birds of / ancashire London 1885 2nd ed 1892 
—I* Baines History Manchester 1880 — Anon Byegone 
J ancashire I ondon 1899 — Liiwood 1 andnama Book of 
Ireland as it illustrates the Dulled and Antiquities of North east 
I ancashire London 1892 — Ijitiips Views of Old Halls m 
I ancashire 1822 9 ( I oud >n 1891 —Thorn iky Monumental 
Brasses of Lancaihiri Hull 1892 — Si I ion / ancastnevsis 
Bibliotheca Mam he stir 18 )8 — W A Shaw Old and New 
Manchester 2 vols 1 ondon 1898 See also various publications 
of the ( hetham Srcnty and of the Manchester Record Society 
as well as tin Iransadions of the Lancashire Antiquauan 
Society (T f H ) 

Lancaster, i parish municipal borough (extended 
1900) Noipnit maikit town, and county town of Ianca 
slure 1 ngland in the T in( aster parliament iry division of 
the county on the Lune 290 milts north north wt st of 
1 ondon by rail The grammar sc hool (rt built m 1859) 
the public Intlis the county lunatic isylum and the 
Kiplcy Ilospitil have been enlarged A lalatmc If ill has 
Ixhai istabhshod the Storey Institute and Art Oilleiy 
were made over to the corporation in 189 5 Recent 
erections are new buildings for the Roy il L me aste r 
Infirmary a sanatoiinm, and an observatory m the 
Williamson Park of 40 a<rcs (1881) Glisson dock on 
the south side of the 1 une < stuary is iccessibk to vessels 
of 600 tons that is to vessels drawing 12 to 20 feet and 
has a graving dock ittached The port was m 1900 
entered and ele irid by an aggiegite of 17 52 vessels of 
251 812 tons the total trade liowe ver, bung valued at only 
j 624 500 Area of boiough (1891), 1680 acres, popula 
tion (1881) 20 66 5 (1891) 51 0 54 In 1 900 the area was 
extended so as to unbraee 96 1 0 acres population, 40 329 

Lancaster, a city of Ohio, USA capital of hair 
field county on the Ilex king nver, at an altitude of 84 1 
feet It is on the ( lncinnati and Muskingum Valley and 
Iho Ilex king Valle y R ulw lys It is in i natuial g is region, 
and lias vamd manufactures principally ol Hour and agn 
cultural implements l opuhition (1890) 7555, (1900), 
8991, of whom 142 were foie ign born and 212 were negroes 

Lancaster, a city of Pennsylvania, USA capital 
of 1 ancaster county on the Cone slog i rivu at an altitude 
of 557 feet It is on four railways the Cornwall, the 
I ancaster and Re iding the Itnnsylvuna and the Phil 
adolphia and Reading Its manufacturing interests are 
large In 1900 the re were 7 58 manufaetuung establish 
ments with a capital ot $10,803,464 9 hey employed 

9919 hands, and pioduecd goods valued at $16,970,281 
Ihcsc consisted in guat part of eotton goods, foundry and 
machine shop prodiu ts clothing, and leathu Fiankhn ind 
Mai shall C ollc go, situated lie i< , hid in 1899 a faculty of 26 
and was attended by 5 52 students The assessed valua 
turn of property ual and personal, on a basis of about 75 
percent of the full value was in 1900 $16,685,148, the 
net debt of the city was $764 480 and the late of taxa 
tion was $17 50 pci $1000 Population (1890), 92,011 
(1900) 41 459 ot whom 5492 were foreigu born and 777 
were negroes 

Lance (Military) — The lance Ins been used m 
war m all ages It w is the chosen weapon m the so 
called ages of clmalry and though some wlnt in dis 
fa\oui m the 17 th eentmy the icnown of the Polish 
Lancers and Cosstuk cavihyin the 18th and 19th cen 
tunes again brought it into fashion Now many nations, 
besides having regular Lancer ugi ments, arm the front 
ranks at least of all their cavalry regiments with lances 
1 Im lanros used in the British sc i \ it e aio of two kinds those 
with ash and those with bamboo staves T lie lattir are much 
pioferred an 1 are generally used the male bamboo bung 

peculiarly tough and elastic The laneo (Fi 0 1) is proviied with 
a sling thiough which the trooper passes lus right arm when 
the lance is tarried slung the point of the steel shoe fitting into 


a bucket attached to the right stirrup A email * dee loop la 
also provided by which the lance can he attached to the saddle 
when the trooper dismounts The small flag is removed on ser 
vice ihe head is of the best steel The Germans doubtless 
owing to difficulty m obtaining bamboos or ash in large quantity 
straight enough m the gram over a u nsiderable length for lance 
staves have adopted a stave of steel tubing as well as one of pine 
(Figs 2 ‘5 and 4) 

1 he question of the relative efficiency of the lance and the sword 
as the principal arm for cavalry ( q v ) has been much discussed 
Thus it is alleged that the former is heavy and fatiguing to 
carry conspicuous and much m the way when reconnoitring in 
close country working through woods and the like that when 



luis ot Minin i mC ciiwan 1 anckb 




I tkth 

W< ijl. 1 t 
al out 

Ilk 1 

Fit, and 8 

4 

British lan< e bamb o sta e 

Ueru an lai to tubular st l stav 
pine stave 

9fl 

10 ft 6 ins 

10 ft ir s 

J 11 8 07S 

4 11 s 

4 11 4 7H 


Both German hnces lave a 1o p uttaclied by stilng binding t take tie 
sli k Tlus loop is attached to the t,ri] uliown in log in ti i cuh of the 
tubular lance 


unslung ready for the charge it is awkward to handle and may 
be i ositivelv dangerous if a horse becomes restive at 1 the rider 
has to use both han Is on the lems that unless the thrust be 
delivered at full speed it is easily parried and lastly that m the 
mtfec when tho trooper lias not room to use his lance lie will be 
helpless until lie cither throtos it away or slings it and can 
draw his sword On the other hand while admitting the last 
mentiom d objection those who favour the lame contend that 
success in the first shock of contact is all important and that this 
success the lancer will certainly obtain owing to his long reach 
enabling him to deliver a blow before the swordsman can letahate 
while when the mlUe commences the riar rank will come to the 
assistant e of tho front rank further it is claimed that the power 
of delivering the first blow gives confidence to tho young soldier 
that tho ajipearancc of a lancer regiment preceded as it were by a 
htilgo ol steel has an immense moral efife t that m single combat 
a lancor with room to turn can always defeat an opponent armed 
with a sword and lastly that m pursuit a lamer is terrible to an 
enemy whether the latter be mounted or on loot As in the case 
of tho perennial aigument whether a sword should be designed 
mainly for cutting or thrusting it is unlikely that the disputo as 
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to the merits of the lance over the sword will ever be definitely 
settled since so many other factors— horsemanship the training 
of the horse the skill and courage of the adversary— determine 
the troojwr s success quite as much as the weapon ho happens to 
wield The following passage from Cavalry its History and 
lactics (London 1863) by Captain Nolan explains how the lance 
gained popularity in Austria — In the last Hungarian war 
<1848 49) the Hungarian Hussars were generally successful 
against the Austrian heavy cavalry— cuirassius and diagoons 
but when the} met the Polish Lamcrs tho finest regimonts of light 
horse m the Austrian service distinguished for then discipline 
^ood ruling and above all for tluir esprit de corpn and gallantry 
in action against those the Hunganans weie not successful and 
at once attributed this to the lauces of their opjonents llio 
Austrians then extolled the lam e abovo the sword and armed all 
their light cavalry regiments with it (il w B ) 

Landau, a town of Bavaria, Germany in the 
Palatinate, on the east side of the Hoard t Mountains, 33 
miles by rail south west of Mannheim There are manu 
factures of cigars beer horsehair goods, tanning dyeing 
gardening, <fcc and trade in wine, ceieals, tobicco, and 
groceries Population (1885), 939o, (1900), 15 833 

Landeck, a town and witenng place of Prussia, 
province of Silesia 7 3 miles by rail south of Bitslau(lG links 
southeast from Glatz) and close to the Austnan frontier 
at an altitude of 1477 feet It is visited b} over 10 000 
persons annually for its warm sulphur baths (08 -84 3 1 ) 
which have been known since the 13th century There 
are also mud baths and liydiopathics Population (1900), 
3536 

Lande8, a department in the south west of I ranee 
bordering on the Atlantic Ocean, traversed by the A dour 
river 

Aiea 3616 square miles The population lias droreased from 
302 266 m 1886 to 291 6o7 There w< ro m 189b 6bl srliools with 
38 000 pupils and 10 jer cent of tho i«pulaUon was illiterate 
Bntlis in 1899 04 o) of which 401 wei illegitimate deaths 
4929 marriages 23u0 flu area under cultivation in 18 >0 was 
counted at 1 848 014 acres but of this surface inort than 1 101 000 
acres were occupied b) tho I andcs and onl} 414 100 icics wut 
plough land and 41 480 acres vineyards 1 he lmd in wheat 
piodmod in 1899 the value of £330 000 rye £ -88 000 \incs 
£440 000 The natuial pastures yn ldc d a revenue ol £32 9 000 
Landes owned in 1899 3- 000 hoiscs 1 t 140 cattle 41 2 0 

sheep 114 000 pigs and 23 000 goats Muling m 1898 produced 
760 metric tons of turf and 6900 tons of silt Tin industry m 
metals is on the other hand a souue of considerable wealth 
the department having in 1898 juduied 1 1 ^00 metue tons cf 
cast iron 4000 tons of non and 0 000 tons of steel cf a total 
value of £040 000 Of noto aio also the exj dilation ol rosm nnd 
tho manufacture of alcohol — 00 000 gallons in 1899 Mont do 
Marsan the capital had a pojflilation of 11 604 in 1900 

Landlord and Tenant -The law of land 

lord and tenant has been altered and expanded in such a 
variety of directions since the aiticle m the earlier volumes 
(ninth edition) of tho Encyi lopadia Jirttatinica appealed 
that it seems advisable to take a ficsh survey of the fit Id 
which it covers, assigning spccul prominence to matters 
which have arisen subsecjuently to or were not emphasize d 
m the oiigmai article The relationship of landlord and 
tenant is constituted by a lease or an agreement for i 
lease, by assignment, by attorntne nt and by i stopjx 1 And 
fiist of a lease and an agreement foi a leise All kinds 
of interests and property whetlif r corporeal, su< h is lands 
or buildings or incorporeal, such as rights of common or 
of way, maybe let The Bern flees Act *898 however 
now prohibits the grant of a lease of an ad\owson Titles 
of honour offices of trust or relating to the administration 
of justice and pensions granted by tin Crown for mill 
tary services are also inalienable Generally spe iking, any 
person may grant or take a lease But to this rule there 
arc a number of common law and statutory qualifications 
and exceptions A lease by or to an infant is voidable at 
his option But extensive powers of leasing the property 
of infants have been created by tho Settled Estates Act, 
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1877, and the Settled Land Act 1883 A person of un 
sound mind can grant or take a lease if he is capable of 
contracting (see Insanity, legal) Leases may lie made 
on behalf of lunatics who ire subject to the junsdiction in 
lunacy under the provisions of the Lunacy Act, 1890 and 
the Settled I and Act, 1883 A married woman can lease 
her ‘ separate property apart fiom or undu iiie Mamed 
Womens Proj>erty A<ts as if she wen a single woman 
{femme soh) As itgauls other propel ty tin concmitncc 
oi her husband is generally nocessaiv An alien v\ is at 
common law r incapable ol belli-, utlior a Itssor oi a bsstt 
But this disqualilu ition is iunoved bv tin Naturalization 
Act 1870 The right to deal with the pioperty oi a con 
vict while he is undergoing suite nee (but in t wink he is 
out of puson on leave) is l>v tho I oi future \ct ls70, 
vested m his admimstr itor Leases by oi to colorations 
must be by deed under then common sc d and the leasing 
powers of ecclesiastical eorpoi itions m putnular aie 
subject to complicated statutoiy rt stilt toons winch cannot 
here be examined lowers of granting building and 
other leises have lnen coniurtel l>> modern legislation on 
municipal corporations and other loe il authorities Thtte 
are also specnl rules of law with refeiencc to leases by 
persons having only i limited intuest m the pioperty 
leased eg a tenant for lift undei the Settled Land Acts 
sec the artule Sei tltm ent s in Lnci/dojxvdia Jlntannt a 
ninth c ditionj, vol x\i ) or a moitgagoi or mortgagee 
In older to constitute the lelationslnp of landlord inti 
tenant in the mode undei consideration, it is necessary not 
only that there should be pirties capable of entering into 
the conti act but that there should he a letting, as distinct 
from a mere agreement to let and that the n 0 ht con 
veyeel should be a li^ht to tho exclusive posse ssion of tho 
subject of the letting and not i simple licence to use it 
Whether a pmticulir instillment is a lease or an agiee 
incut fm a leise or i baic licence is a question the answer 
to which depends to a laige extent on the circumst meea 
of mdividuil e ises and the only genu il mlo that can be 
laid down is that m a lease thuc must be an cxpie ssion 
of intention on the part of the Jessoi to convey and ol the 
lessee to accept, the exclusive posse ssion ol the thing let 
foi the prescribed term and on the ]>rc scribed conditions 
It is scaieely necessiry to add tint the land lend must not 
pait with the whole of Ins interest since if lit docs so, 
the instrument is not a lease but an assignment AMiere 
a tc nant enters under an agreement foi a lease and pays 
lent, the agreement will be reg tided as a lease from year 
to year and if the agreement is one of which specific 
jieiformanio would he dented {if, if it eontmis a com 
plcto conti let between the paitics and sttisfics the pro 
visions — to he noted immediately — of the Statute of 
1 rauds, and if m all the circumstance s its enfoi cement 
is just and equitable), the lessee is tieated as hiving i 
lease for the term fixed m the agiecmrnt from the time 
that he took possession under it just is il a valid lease had 
been executed At common law a lease foi a turn of 
years (othei than a k ise by a corporation) might be made 
by parol But under the Statute of 1 riuds leases except 
those the term of winch does not exceed tlucc yen's, and 
in which the lestrved rent if eejual to two thuds at kast 
of the unproved value oi the premises were requited to be 
in wilting signed by the parties or then livvf Lilly authoi 
lzed agents and now, under the lu il I roputy Ac t, 1^43, 
a lease required bylaw to be m writing is void unless 
made by deed 1 lie Statute of I rauds dso prohibits an 
action from bung la ought upon any agreement for a lease, 
for any term, unless such agreement is in writing and 
signed by the party to be chirged therewith or by some 
agent lawfully authon/ed by hun 

The following are the principal forms of tenancy — (l ) 
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Tenancy for Life — A lease for life must be made by deed, 
and the term may be the life of the lessee, the 
tene/wy* or ^ lves °f Bome ot ^ lor person or ])ersons, &c 
(As to the position of a tenant for life under the 
bottled Land Acts, see the article Settlements in vol xxi 
[ninth edition] of tins Encyclopaedia) (n ) Tenancy for 
i cars, % e , for a term of years — Ihis tenancy is created by an 
express contrac t between the parties and never by implica- 
tion, as in the case of ten incy from year to year and tenancy 
at will (m ) hnamy from Year to Year — This tenancy 
may lie creatt d by express agreement between the parties, or 
by implication as e <f , where a person enters and pays rent 
under a lease for years, void either by law or by statute 
or without any aetual lease or agreement, or holds over 
after the determination of a lease whether for years or 
otherwise In the absent o of express agreement or custom 
or statutoiy provision (such as is made by the Agneul 
tural Holdings Act, 1883), a tenancy from year to year 
is determinable on half a years notice expiring at the 
end of some current year of the tenancy Closely asso 
ciated with tenancies from year to year are various other 
tenancies for shortc r periods than a year — weekly, monthly, 
or quarterly, as the case may be Questions of consider 
able importance frequently arise as to the notice necessary 
to terminate tenancies of this character I he issue is 

one of fact the date at whi< h the n nt is payable is a 
material cm umstanct but it m ty be said generally that 
a weeks notice should be given to determine a weekly 
tenancy, a months to determine a monthly tenancy, and 
a quarters to deft i mint a quaiterly tenancy 

It is chiefly m cc nnoxion with the letting of lod^in^s flats 
that tenant ins of this c lass arise and it may therefore be con 
vemeut to notu o hero a few special me ide nts attaching to them 
Where furnished apaitinonts aie let foi immediate use the law 
implies an undoi taking ni the part ol the landlord that they are 
fit lor habitation and if tliiH condition is broken the tenant may 
refuse to occupy the piennses or ] ay any lent But there, is no 
implied (ontiat t that the apartments Hhall continue tit for habita 
tion during the teim of the tenancy and tho rule lias no appli 
cation in the oaso of a letting of unfurnished lodgings In the 
ahsenco of cxpnss agreement to tho contiary a lodger has the 
right to tho use of everything necessary to his enjoyment of the 
pi onuses such as the clooi hell and knoeker and the skylight of 
thestamase Whether tho lent of furnished apaitinonts can ho 
distiained fen where the landloid asides on the premises and sii] 
pile s attendance is a juostion tilt answer to which is involved in 
some uncertainty But a Ixiqer s (foods are protected horn distress 
for rent due by au immediate to a supc nor landlord by tho 
Lodgcts UockIh 1 rotoction Act 1871 if the lodgoi serves tho dis 
training landloid or his bailiff with a written declaration claiming 
the goods as his pi opei ty Whore the tonant holds ovu after 
himself giving notic e to quit the landlord has a statutory right 
of action for double the rent Overer c wdmq lodging housos may 

be dealt with as a nuisance under tho 1 ublic Health Acts 1875 
and 1891 (As to tho lodger ii an dust see aitn le Rkustkation 
OF V ol KUs ) A lodger is ratcablo whoie he ih in exclusive occupa 
tion of the apaitinonts let to him and tlu landlord doos not retain 
tho contiol ami domim m of tho whole struc tine There is a con 
side! able body of special law with ugard to flats lhus tho 
ooeupioi of au uppor flat has a light t> tho support of a lowoi 
one although not to the extent of mq osing uj on the tonant of 
tho lattoi the luty of actively maintaining such support by to 
pairs Again when the only mode of access ti a number of rosi 
dtntial Hats is a comnnu stain ase the landlord is hound to 
maintain it so us to l o a rcasonal ly sate cntianu. and exit to tho 
touants and \ cl sons doing business with them 

(iv ) Tenancy at Will — A tenancy at will is one which 
endures at tilt will of the partus onl\ / t at tlu will of 
both, for if a demise be made to hold at the will of the 
lessor the law implies that it is at the will of the lessee 
also and vu t vet sd This form ot tenant y like tenancy from 
year to year may be created either b\ express contract or 
by implication as whore premises are oecupied with the 
consent of tlu owner, but without an} express or implied 
agieunent as to tho duration of the tenancy, or where a 
house is lent rent free by one person to another 


(v ) Tenancy at Sufferance — A tenant who comes into 
possession by a lawful demise, but “ holds over 99 or con 
tmues in possession after his estate is ended, is said to be 
a “ tenant at sufferance * Properly speaking, tenancy at 
sufferance is not a tenancy at all, inasmuch as if the land 
lord acquiesces m it, it becomes a tenancy at will , and it 
is to be regarded merely as a legal fiction which prevented 
the rightful owner from treating the tenant as a trespasser 
until lie had himself made an actual entry on or had 
brought an action to recover the land Ihc Distress for 
Kent Act, 1737, however, enables a landlord to recover 
double rent from a tenant who holds over aftei having 
himself given notice to quit , while another statute m the 
reign of George 11 makes a tenant who holds over after 
receiving notice from his landlord liable to the extent of 
double the value of the premises There is no tenancy by 
sufferance against the Crown 

The component parts of a lease are the parties, the 
lecitals (when necessary) setting out such matters as the 
title of the lessor , the demise or actual letting 
(tho woi d demise ’ is ordinarily used, but any 0 * 

term indicating an express intention to make a 
present letting is sufficient ) , the parcels m which tho 
extent of the premises demised is stated , the habendum 
(whitl\ defines the commencement and the term of the 
lease), the reddendum or reservation of rent ind the 
covenants and conditions The Conveyancing Act, 1881, 
provides that, as regards conveyances subsequent to 1881 
unless a contrary intention is expn ssed, a lease of “ land 9 
is to lie deemed to include all buildings, fixtures ease- 
ments <fec appertaining to it, and, if there aio houses 
or other buildings on the land demised, all out houses, 
erections, tie are to pass with the lease of the land 
Covenants m leases may be roughly divided into four 
groups 

(l ) Implied Covenants — A covenant is said to be implied 
when it is raised by implication of law without any express 
provision being made for it in the lease Thus a lessee is 
under an implied obligation to tieat the premises demised 
in a tenant like or “husband like manner and again 
where in a lease by deed the word ‘ demise ’ is used the 
lessor probably covenants linplicelly for lus own title and 
for the epuct enjoyment of the premises by the lessee 

(n ) “ Usual Covenants — lhe term ‘usual has a 
restricted meaning in this connexion, and includes a cove 
nant b} tlu lessor, limited to Jus own acts and those of 
persons claiming under or through him for the “quiet 
enjoyment by the lessee of the demised premises and 
covenants by the lei see to pay rent, to pay taxes except 
such as fall upon the lindlord, to keep the pi finises m 
repair, and to allow the landlord to enter and view the 
condition of tho premises 

(m ) 1 he Covenants running with the land — A covenant 
is said to “ run with the land ” when the rights and duties 
which it creatt s are not merely personal to the immediate 
parties (in which case a covt nant is said to bo ‘ collateral ), 
but pass also to thtir assigiees A covenant runs with 
the land 9 if it relates either to a thing in esse which is 
part and paicel of the demise, e g , the payment of rent, the 
repair of houses or fixtures or maclmieiy already built or 
set up, or to a thing not i n esse at the time of the demise 
but touching the lind, provided that the word “assigns ’ 
is used in the coven int As instances of collateral * 
covenants, we may take a covenant by a lessor to give the 
kssee a right of pro tmption oxer a piece of land adjoining 
tho subject of the demise, or m the case of a lease of a 
\n er shop, not to keep any similar shop within a prescribed 
distance from the premises demised, or a covenant by a 
lessee to pay rates on premises not demised 

(iv ) Restrictive Covenants — These may be subdivided 
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into two classes — covenants not to assign or underlet 
without the lessors consent (it may be noted in passing 
that such consent must be applied for even if, under 
the covenant, it cannot be withheld) , and covenants m 
restraint of trade, e g , not to use the demised premises for 
certain trading purposes, and m the case of “ tied houses ” 
a covenant by the lessees to purchase all beer required from 
the lessors 

In addition to those above noted, a lease frequently 
contains covenants for renewal of the lease at the option of 
the lessee, and for repairs or insurance against damage by 
lire by the lessee Leases frequently contain a covenant 
by the lessee to bear and pay rates, taxes, assessments, and 
other “impositions’ or “charges,’ or “duties” or “out- 
goings, or “ burdens ’ (except property tax) imposed upon 
the demised premises during the term Considerable 
difficulty has arisen m recent years as to the scopo of the 
terms “impositions, “charges, duties “outgoings, 

“ burdens ’ The words “ rates, tax< s, assessments point 
to payments of a periodical or recurring character Are 
the latter words m such covenants limited to payments of 
this kind or do they include single and definite payments 
demanded, for example by a local authority acting under 
statutory powers, for improvements of a permanent kmd 
affecting the premises demised? The decisions on the 
jioint are numerous and difficult to leeoncile but the main 
test is whether, on the true const ruction of the pirticular 
covenant, the lessee has undertaken to indemnify the land 
lord against payments of all kinds 

There are several frpecial points m connexion with rent 
that deserve to be noted The amount of lent must be 
ascertained or ascertainable I here must also 
m be certainty as to the time of payment If a 

tenant pays his rent before the day on which it is due, 
he runs the risk of being called upon in certain cir 
cumstances to pay it ovci again Such a payment is an 
advance to the landlord subject to an agreement that 
when the lent becomes due the advance shall be treated 
as a fulfilme nt of the tenant s obligation to pay rent I he 
jiayment is therefore, generally spelling a defence to an 
action by the landlord or his heirs But if the landlord 
mortgages his reversion either be lore 01 after the advance, 
the assignee will by giving notice to the tenant before 
the proper rent day to pay lent to him become entitled to 
the rent then fallm 0 due A tenant is not m arrears with 
his rent until after midnight on the day on which it is 
due lay ment by duque ts conditional pvymcnt only, 
and if the cheque is dishonoured the original obligation 
revives Where a cheque m payment of rent is lost m the 
course of transmission through the the loss falls on 
the tenant unless the landlord has expressly or impliedly 
authonzed it to be forwarded m that way and the land 
lords consent to take the risk of sink tiansmission 
will not be inferred from the tact that payments were 
ordinarily made m this inanne i in the dealings between 
the paities A tenant may deduct fiom his rent ( 1 ) 
“ landlord s taxes, e q , property Jax paid by the tenant, if 
as is usual, the statute imposing the tax luthorizcs the 
deduction the deduction should be made lrom the rent 
next due after the payment (n ) Taxes or rates which 
the landlord had undertaken to pay but had no£ p tid— pay 
ment having thereupon been made by the tenant (in) 
Payments made by the tenant which ought to have been 
made by the landlord e q rent due to a superior landlord 
(As to the apportionment of rent, see Ai iortionmknt ) 
A right of distress is incident to rent The latest statutory 
development of the law on this subject is the I aw of 
Distress Amendment Act 1888 This statute confers 
absolute privilege from distioss upon the wearing apparel 
and “ bedding ’ — a term which includes “bedstead’ — of 
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tlio tenant or his family and the tools and implements of 
his trade to the value of £5 Ihe Ait does not apply to 
cases where the interest of the tenant has expiied and 
where possession of the premises has been demanded, and 
wheie distress is made not eailicr than seven days after 
such demand Under this Act also, distress unless made 
by the landlord in person must be made by a bail ill duly 
certificated (see the Distress foi Kent Rules, 1888 and 
1895) Ihe Law of Distress Amendment Act, I89 r > 
supplements the Act of 1888 and m particular gives 
county court judges wider powers of dealing with the 
certificates of bailifis Kent is also recoverable by action 
which must lie brought within twenty years after the cause 
of action has arisen or after an acknowledgment by the 
party liable, or his agent, or part payment if the rent is 
reserved by a lease under seal, and m other cases within 
six years 

Ihe relationship of landlord and tenant may be altered 
either voluntarily by the act of the partus, or mvolun 
tardy, by the operation of law, and may also lie 
dissolved The principal mode of voluntary 
alteration is an assignment either by the tenant 
of his term or by the landlord of his reversion An assign 
ment which creates it will be observed the relationship of 
landlord and tenant between the lessor or lessee and the 
assignee, must In by deed but the acceptance by a land 
lord of rent from a tenant under an invalid assignment 
may create an implied tenancy from ytar to year, and 
similarly payment of rent by a tenant may amount to an 
acknowledgment of Ins landlord s title This is one form 
of tenancy by estoppel The pi maple of all tenancies of 
this kmd is that something has been done by the party 
estopped, amounting to an admission which he cannot be 
allowed to contradict ‘Attornment, or the agrt ement by 
a tenant to become tenant to a new landlord is a term now 
often used to indicate an acknowledgment of the existence 
of the relationship of landlord and tenant It may be 
noted here that it is still common to insert m mortgage 
deeds what is called an attorninc nt clause by which the 
mortgagoi attorns ’ tenant to the moitgagee and the 
latter thereupon acquires i power of distress as an 
additional secuiity 11 the lands assigned aie situated m 
Middlesex or \ orkskirc, the assignment should he registered 
under the Middlesex Registry or lorkshire Registries 
Acts as the rise may be and similar provision is now 
made for the rigistiation by an assignee of his title under 
the Lands Ii msler Acts, 1875 and 1897 Another form of 
alteration m a contract of tenancy is an under least which 
differs from assignment m this — tint the lessor paits with 
a portion of his estate instead of as m assignment with the 
whole of it There is no privity of contract between an 
under lessee and the superior landlord but the latter can 
enforee against the foimer restrictive covenants ( v wp ) of 
which he had notice Ihe contract of tenancy in a} ilso 
be altered by operation ol law If a tenant becomes 
bankrupt his interest passes to his trustee in bankruptcy 
— unless as is frequently the ease the lease makes the 
occurrence of that contmgi ncy determine the It ise So on 
tho death of a tenant his interest passes to his legal re pic? 
sentatives Tenancy is dissolved by the cxpu\ of the tcim 
for which it was created — a subject which Ins already 
been sufficiently toueheel upon m con sideling the various 
lands of tenancy — or by forfeiture of the tenants interest 
on the ground of the breach of some condition by the 
tenant and re entry by the landlord A bu ich of con 
dition may however, be waived by the landloid and the 
legislatute has made provision foi the relief of the tenant 
fiom the consequences of such breaches m certain cases 
Relief from forfeiture and rights of re-entry are now 
regulated chiefly by the Conveyancing Acts 1881 and 
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1892 Under these Acts a right of re-entry or forfeiture 
is not to be enforceable unless and until the lessor has 
served on the lessee a written notice specifying the breach 
of covenant or condition complained of and requiring him 
to remedy it or make compensation and this demand has 
not within a reasonable time been complied with and 
when a lessor is proceeding to enforce such a right the 
court may, it it tlimk fit grant re lief to the le ssce 

Reference may he made, in conclusion, to a few modern 
statutes which have affte te d the law of landlord and tenant 
The Agmulturil Holdings Acts 1883 (which icpeals the 
Agricultural Holdings Aet ]87 r >) and 1900, give to the 
agricultural tenant a light to compensation for (l ) certain 
spceihed lmpiovcmcnts made by him with the landlords 
previous consent m writing , and (n ) c ertam other classes of 
improve ments although the landlord s consent has not been 
obt lined As examples of cliss (i ) may be mentioned — 
e re e tion or enlargement of buildings laying down of prr 
m merit pasture making of gardens or fences, planting of 
hops embankments and sluices , as examples of (n ) — 
ch liking of land cliy burning application to land of pur 
chased artificial or purchiscd m inure In the case of 
proposed di iinigc improvements however, notice in writing 
must be give n to the landlord who mav then execute the 
improvements himself and charge the tunnt with interest 
not cxe ee ding 5 pc r cent pe r annum on the outl ly, or such 
annual instalments pu\able for a period of twenty five 
yeais and k cover able as ic lit, as will icpay the outlay with 
intue st at the late of 3 pe r ee lit a yoir An agricultural 
tenant may not contra* t himself out of Ins st itutory right 
to compe nsutinn but “ contr u tmg out' is apparently not 
prohibited with icgaid to the light given him by the Acts 
of 1881 and 1900 to remove fixtures which he has erected 
and for which lie is not otherwise entitled to compensation, 
after reasonable notno to the landlord, unless the latter 
elects to puuliase such fixtures at a viluation Ike 
Allotments and Cottage (nudum (Compensation) Act, 
1887 dt ils, on turns similar to those ol the Agricultural 
Holdings \tts, 188 1 and 1900, with illotimnts (i <■ , paictls 
of land of not more than two an os cultivated as gardens 
or fauns, or partly \s g miens and putlyas farms) and 
cottage gardens (t i , allotments attache d to cottages) , and 
where a tenant is entitled to 1 competition under the 
Aet of 1887 he is not to be so entitled under the Act of 
188 3 (Imuuts ( oinpe usation Act, 1 890) Compensation 
is givtii to maiket garde nus for uiu \h lusted improve 
ments by the Maiket (jruuleners Compensation Act 1899 
The Agricultural Holdings Aet 188 3, the Tenants Com 
pcnsation Aet 1890 the M irket Gardeners Compensation 
Act 1899 unel the Agricultural Holdings Ae t, 1900, may 
now (by ^11 (2) of the last named statute) be cited 
together as the Agi lcultm al Holdings (1 ngland) Acts 
188 3 to 1900 

Scotland — Tlu bellowing statutes i elating to the law 
of landlord and tenant in Scotland must bo noted 
The Agneultunil Holdings (Scotland) Acts 1883 and 
1900, contain provisions —similar to those of the English 
Acts — as to a tenants right to compensation for iiuex 
haustid improvements huioniI for nonpayment of rent, 
notree to quit at the termination of a tenancy, and i 
tenants projaity m hvtuios Die C roftus Holdings 
(Scotland) Acts J886 1887 and I8s8 confer on “crolteis 
special rights \ crofter is tie lined as ‘a ternnt of a 
holding — boing arable or pasture land or partly arable 
and partly pastuio land — “ fiom year to year who resides 
on his holding the annual rent of whuli docs not exceed 
£30 m money, and which is situated m a ‘ e rofting pamli 
Nearly all the parishes in Irgyll Inverness, Ross, 
Cromarty Sutherland, Caithness, and Orkney and Slut 
land answer to this description The crofter enjoys a 


perpetual tenure subject to the fulfilment of certain con 
ditions as to payment of rent, non assignment of tenancy, 
, and to defeasance at his own option on giving one 
years notice to the landlord A Crofters Commission 
constituted under the Acts has power to fix fair rents, and 
the crofter on renunciation of his tenancy or removal from 
his holding is entitled to compensation for permanent 
improvements Ihe bmall Holdings Act, 1892, applies 
to Scotland 

Ireland — The history and condition of the law of 
landlord and tenant m Ireland down to and including the 
year 1881 will be found stated in the article Ireland m 
vol xin (ninth edition) of the Encyclopaedia Bntannica 
The first important statute after that date was the Land 
Purchase Act of 1889 (Lord Ashbourne s Act) It enabled 
the Land (Van mission, established under the Land Act, 
1881 to advance to tenants out of a grant of £9 000,000 
win* h it made to the I and C ommission for the purpose 
the whole money required for the purchase of then 
holdings (under the land Act, 1881 the limit of an 
advance was three lourths of the purchase money) if pio 
vision weie made for the lodgment or retention of a 
guaiantee deposit and the sale might be c lined out by a 
vesting order of the Land ( ommission m lieu of a con 
veyance The advance was made repayable by an annuity 
m favour of the I and Commission of £4 for every £100 
and so in pioportion for any less sum Amcnelmg Acts 
we ic pissed m 1887, 1888, 1891 and 1890 Ihe Land 
Aet 1887 enabled all leaseholders to obtain a judicial 
k vision of their rents all middlemen ?c, leaseholders 
who had sublet their lands, wero allowed, if the* courts 
reduced the rents of their tenants, to throw up tlieir leases , 
power was given to the landlord who had obtained juelg 
ment of eviction to make his tenant a ciretaker without 
first t victirig him An equitable jurisdiction was vested 
in the county court to he ar complaints from tenants, to 
give them time for the payment of their rents, when that 
should bo necessary, anel when they were honestly m 
solvent to relit ve them — in like manner as under the bank 
ruptcy law — from all or part of their debts, meluelmg 
rent anti in proper cases to lcinstato them in thtn hold 
ings at a fair rent The Land Aet 1888 increased the 
gr mt plaeed at the disposal of the I and (. ommissitm by 
1 ord Ashbourne s Act from £9 000 000 to £10 000 000 
Iho land Purchase Aet, 1891, besides providing for the 
relief of “congested districts” (wlneh were also the sub 
ject of legislation m 1893 ?<nd 1894) ind the allocation 
of the money to be lent for land purchase, created m 
gemous machmciy for enabling British credit to be applied 
in the extension of the system of land purchase When a 
landlord and tenant agree on the sale of a holding — the 
me asui e is entirely permissive m character — and when the 
Land Commission has sanctioned the advance the advance 
is made to the landlord not in cash but in the issue of 
guaranteed land stock of the nominal amount of the 
advance, producing dividends at the rate of 2j per cent 
In order to provide for the payment of these dividends 
and for the redemption ot the wholo amount m forty nine 
years, the tenant pays a purchase annuity for that ptiiod, 
the normal l ite of which is 4 per cent foi the advance 
but which is fixed at a higher rate during the earlier years 
of the term so as to provide a tenants insurance fund 
The purchase annuities are paid into a land purchase 
account, and any deficiency m the payment either of 
interest or of capital is temporarily advanced out of the 
Consolidated I und, which is m turn recouped for these 
temporal y advances out of a guarantee fund, consisting 
of (l ) a cakh portion — tho Irish Probate Duty Grant, the 
annual exchequer contribution, and (a provision abolished 
by the Land Act, 1896) the county percentage — and (n ) 
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a contingent portion including the Irish share of the local 
taxation (Customs and Excise) duties and various local 
grants The Land Act, 1896, required the court m fixing 
a fair rent for a holding to ascertain and record m the 
form of a schedule, inter alia tho condition as to detenora 
tion, cultivation, or otherwise of the holding and any 
buildings on it the improvements made at the cost of the 
tenant and those made at the cost of the landlord, defined 
the tenures excluded from its provisions as to fair rents, 
altered to some extent the mode of calculating the annuity 
payable by the tenant amended the law as to the guarantee 
deposit, and piovided that where an order had been made 
for a sale of an estate or it had been placed m the hands 
of a receiver the land judge might, after reference to tho 
Land Commission, ofior it for sale to tho tenants, but the 
offer was not to be accepted until all parties had been fully 
heard and all the circumstances had boon considered 

Tho law of landlord and tenant m tho United States is m its 
principles similar to those of English law The relationship of 
landlord and tenant is created altered and dissolved m the same 
way and tho rights and dutios of parties are similar An excellent 
summaiy of the law will bo tound m Bouviers Law Dictionary 
(ed liawlo 1897) s i Landlord and Tenant As to India see 
India m vol xn (ninth edition) of the 1 nnjclopcuha Bntanmm 
The laws of the various colonies on the sublet aie too numerous 
and too different to bo dealt with here But there has been a 
general tendency m lecent >ears to copy modem English statutory 
developments as m limiting the right of distress (see No 1888 of 
1895 — Victoria — and cp C 17 of 1895 and C 18 of 1890 — British 
Columbia) securing the protection of lodgers goods (No 2 of 1898 
— West Australia and No 5 ot 1898 ( ronaaa) and in securing 

compensation to tenants (see No 11 of 1897 — Barbados) 

Authoriiifs — English Law Wolhifnhoiml Brinton and 
Cherry t onveyancmq and Settled Land Jets London 7th 
edition 1895 — IIooi) and Chait is Convey am mg and Settled 

Land Jets London 5th edition 1898 — Ioa on Landlord and 
Tenant I ondon 2nd edition 1895 — Woom ai i on Landlord ami 
Tenant I ondon 10th edition 1898 — Fa we fi i s Landlord and 
Tenant London 2nd edition (by 1 lghtwood) 1900- Scots Law 
Hunt Fit on Land lad and lenant Edinburgh 4th edition 1870 
— Rankine on J and Ownership Fdmburgh 3rd edition 1891 
Rank ink on Leases Edmbuigh 2nd edition 1893 — Irish Law 
Kfi 1 1 s Statute I aw of Landlord md Tenant in Ireland Dublin 
1898 — Barton and Chfrrys Land Jet 189b Dublin 1890 — 
American Law Bouvier s law Dictionary (cd Rawle) London 
1897 (a W r) 

Land Registration m its two forms — regis 
tration of deeds and registration of title — may be best 
described as a species of machinery for assisting a purchaser 
or mortgagee in his inquiries as to his vendor s or mort 
gagor’s title previously to* completing his dealing, and 
for securing his own position afterwards The expediency 
of making some inquiry into tho vi ndoi s title before 
completing a purchase of land (and the* case of a mortgage 
is precisely similai) is bo obvious as hardly to need demon 
stration Goods it is true, an ordinarily bought and sold 
without any inquiry ol this nature, but there is vtry little 
analogy between the two eases In the case of goods 
possession may ordinarily be relied on as pi oof ot full 
ownership, m the case of land, the person m ostensible 
possession is very seldom the owner, being usually only a 
tenant paying rent to some one* else Even the person to 
whom the rent is paid is m many cases —probably, m 
England in most cases -not the full owner but only a life 
owner, or a trustee, whose powers of disposing of the 
property are of a strictly limited nature Again goods 
are very seldom the subject of a mortgage whereas land 
has from time immemorial bien the frequent subject of 
this class of transaction Fvidcntly therefore, some sort 
of inquiry is necessary to enable a purchaser to obtain 
certainty that the land for which lie pays full pi ice is not 
subject to an unknown mortgage or charge v Inch if left 
undiscovered might afterwards deprive linn of a large pait 
or even the whole of its value Again the piobabihty of 
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serious consequences to the purchaser ensuing from a 
mistake as to title is infinitely greater m the case of land 
than m the case of goods Before the rightful owner can 
recover misappropriated goods he has to find out where 
they are This is usually a matter of considtral le difficulty 
By the time they have l cached the hands of a bond fide 
purchaser all chance of their recoveiy by the tun owner 
is practically at an end But with land tho <aw is far 
otherwise A dispossessed rightful owner never has any 
difficulty m tracing his property, for it is immovable 
All he has to do is to bring an action for ejectment 
against the person in possession lor these reasons 
among others, it may safely be said that any attempt to 
deal with land on the simple and unsuspecting pnnciples 
which obtain in regard to goods would be fraught with 
grave risks 

Apart from veiy early and primitive social conditions, 
when every body’s affairs were more or less within tho 
common knowledge of everybody else there appear to be 
only two ways m which the required certainty as to title 
to land can tie obtained Either tho purchaser must 
satisfy himself, by an exhaustive scrutiny and uvievv of 
all the deeds, wills marriages hurslnps, and other docu 
ments and events by which tho property has bee n c onvcjcd 
mortgaged leased, devised or transmitted duun 0 a con 
siderable period of tune, that no loophole exists whereby 
an adveise claim can enter or be made good — this is called 
the system of private investigation of title — or the Govern 
mont must keep an authoritative list, or register ot the 
properties within its jurisdiction, together with the names 
of tho owners and particulars of the eneumbiancts m each 
cast and must protect purchasers and others dealing with 
land, on tho faith of this resistor from all adveise claims 
This second system is called Registration of Title io 
these two alternatives may perhaps be added a third, of 
very recent growth - Insurance of 1 it] e This is largely 

used m the United States But it is m reality only a 
phase of the system of private investigation The m 
suranco company investigates the title according to a 
method of its own and charges the purchaser a premium 
to cover the expense and the risk of error Legislation 
of deeds is an adjunct of the system of private mvestiga 
tion, and except m England is a practically invariable 
feature ol it It consists m the establishment of public 
offices, in which all documents affecting land aie to be 
recorded — partly in order to preserve them m a readily 
accessible place, paitly m order to prevent the possibility 
of any material deed or document bung dishonestly con 
cealcd by a vendor from the scrutiny ol the intending 
purchaser Wheie registiation is effected by depositing a 
full copy of the deed it also renders the subsequent falsi 
fication of the original document dangerous Registration 
of deeds does not (except perhaps to a certain extent 
indirectly) cheapen or simplify the process of mvestiga 
tion — the foimahties at the legistry add something to th( 
trouble and coat incurred — but it prevents the particular 
classes of fraud above mentioned 

The history of land registration follows as a genet al 
rule a fanly uniform course of development In vtry 
early tmits and m small and simple communities tho 
difficulty winch is aftei wards found m establishing title to 
land does not arise, owing to the primitive habit of 
attaching a certain amount of ceremony and publu ity to 
all dealings The parties meet on tho land with wit 
nesses , symbolical acts (such as handing over a piece of 
earth, or the bough of a tree) are pel formed and a set 
form ol words is spoken expressm ol the intention to 
convey By this means the ownership of ea< h estate in 
the community becomes to a certain extent a matter of 
common knowledge, rendering fraud and mistake difficult 

S VI — 17 
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But this method leaves a good deal to be desired in point 
of security Witnesses die, and memory is uncertain , and 
one of the earliest improvements consists m the establish 
muit of a sort of public record kept by the magistrate, 
lord, or other local authority, containing a series of con 
temporary notes of the effect of the various transactions 
that take plate I his book becomes the general title-deed 
of the whole community, and as long as transactions 
remain simple ind not too numerous, the results appear 
to be satisfactory Of this character are the Manorial 
Court Rolls wliah wtre m the Middle Ages the great 
authorities on title both in I ngland and on the Continent 
flio entries in them in early times were made in a very 
fow words 1 he date the names of the pirties the name 
or short verbal description of the land, the nature of the 
transaction, are all that appear In the land registry at 
Vienna there is a continuous senes of registers of tins kind 
going back to 1308, m Prague to 1377 in Munich to 1440 
No doubt there aro extant (though m a less easily accessible 
form) manorial records in Lngland of equal or greatir 
antiquity This may bo considered the fiist stage in the 
lustoiy of land Registration Tt can hardly be said to bo 
m active operation at the present day m any civilized 
country — m the sense m which that term is usually under 
stood Where dealings become more numerous and com 
plu ited, written instruments aro required to express the 
intentions of the parties ind perform the further function 
afterwards of supplying evidence of the landowners title 
It appears, too that as a gem ral rule the public books 
already described continue to be used, notwithstanding 
this change only (as would bo expected) the entries in 
them ontc plain and simple cither grow into full copies 
of the long and mtiicito deeds or consist of mere notes 
stating that such and such deeds have been executul 
leaving the poisons interested to inquiro for the originals, 
in whoso custody s >eu r the y may be found This system, 
which may be regarded as the second stage in the history 
of land registration is called Registration of Deeds It 
pn vuls in I ranee Belgium pirts of Switzerland m Itily 
Spain India in almost ill the British colonies (except 
Austulasia and Canada) m most of the states of the 
Aim ruin Union m the South American republics in 
Scotland and Ireland ind in the! nglish counties of \ork 
sluro and Middles! \ Where it exists there is gent rally a 
law to tilt effect tint in case of dispute a registered deed 
shall prevail over an unregistered one The practical 
offuct of this is that a purchaser can by searching the 
register find out exactly what deeds ho ou^ht to inquire 
for and leccuvos an assurince that if after completion, he 
registers his own < onveyanc o no other deeds — even if they 
exist w 11 prevail agimst him 

The expenses and dc lays not to mention the occasional 
actual losses of property through fraud or mistake, attend 
ant on tho system of making every purchaser responsible 
for the duo examination ot lus vendors title — whether 
or not assisted by registration of deeds — hive ultimately 
induced several Governments to establish the more perfee t 
system of Registration of litle which consists in collect 
ing tho transactions affecting each separate estate, under a 
separate head, in keeping an accurate at count of the parct Is 
of which eaih such estate is composed and summarizing 
authoritatively as each fresh transaction occurs the sub 
sisting lights of all parties m relation to the land itself 
This system prevails in Germany Austria Hungary parts 
of Switzerland, tho Australasian colonies nearly the whole 
of Canada, some of the states of tho American Union to a 
certain extent in Ireland and is m course of establishment 
m Fngland and Wales The Register consists of three 
portions —(1) The description of the land now always 
accompanied by a reference to a map , (2) the ownership 


giving the name and address of the person who can sell 
and dispose of the land, and (3) the encumbrances, in their 
order of priority, and the names of the persons for the time 
being entitled to them When any fresh transaction takes 
place the instrument effecting it is produced, and the proper 
alterations m, or additions to, the register are made if 
it be a sale, the name of the vendor is cancelled from the 
register, and that of the purchaser is entered instead , if 
it be a mortgage, it is added to the list of encumbrances 
if a discharge, the encumbrance discharged is cancelled , 
if it is a sale of part of the land, the original plan is 
markid to show the piece conveyed, while a new plan is 
made and a new register is opened for the detached parcel 
In the Fnglish and Australian registries a “ land certih 
cate is also issued to the landowner containing copies of 
the register and of the plan This certificate takes the 
place more or less of the old documents of title On a 
sale, the process is as follows The vendor first of all pro 
duces to tho purchaser his land certificate, or gives him 
the number of lus title and an authority to inspect the 
register In Austria and m some colonial registries this 
is not necessary, the register being open to public m 
spoction which in Ragland is not the case The purchaser, 
on inspecting this can easily see for himself whether the 
land he wishes to buy is comprised m the registered plan, 
whether the vendor s name appears on the register as the 
owner of the laud and whether there aro any encumbrances 
or other burdens registered as affecting it If there are 
encumbrances the register states their amount and who 
are entitled to thorn I he purchaser then usually 1 prepares 
a conveyance or transfer of the land (generally m a 
short printed form issued by the registry), and the vondor 
executes it m exchange for the purchase money If there 
are mortgages, ho pays them off to tho persons named in 
the register as their owners, and they concur in a dis 
charge He then presents the cxeeuted instruments at the 
registry, and is entered as owner of the land instead of 
the vendor, the mortgages if any being cancelled Where 
“ land certificates ' are used (as m I ngland and Australia) 
a new land certificate is issued to the purchaser showing 
the existing state of the register and containing a copy of 
the registered plan of the land The above is of course 
only a brief outline of the processes employed I or further 
information as to practical details reference may be made 
to the treatises mentioned at the end of this article The 
following particulars indicating the history and distinctive 
features of different systems pr vailing m Great Britain and 
various other countries may however prove mteu sting - 
England and Wales -In England and Wales land 
registration is as r yet (1902) only pirtially established 
Since the time of Queen \nne deed registues have 
existed in Middlesex and ^ orkshire and under Loxd Hals 
bury s Land Transfer Act of 1S97 considerable progress 
has been made m compiling a register of title m the 
county of London, but it will probably be uome years 
before this measure will have attained its full effect 
The Act of 1897, § 20 provides the means of gradually 
extending the system throughout the country on the 
initiative of the County Councils Ihe first attempt to 
introduce general registration of conveyances appears to 
have been made by the Statute of Enrolments, passed in 
the 27th year of Henry VIII But this was soon found 
to be capable of evasion, and it became a dead letter 
A Registration Act applying to the c ounties of Lancaster, 
Chester, and Durham was passed m Queen Elizabeth's 
reign blit failed for want of providing the necessary 
machinery for its own observance The subject reappeared 


1 In lrussia all conveyances are verbal made m person oi by 
attorney before the registrar who forthwith notes them in his books 
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m several Bills during the Commonwealth, but these failed 
to pass, owmg, it would seem to the objection of land 
owners to publicity In 1669 a committee of the House 
of Lords reported that one cause of the depreciation of 
landed property was the uncertainty of titles, and proposed 
registration of deeds as a remedy, but nothing was done 
During the next thirty years numerous pamphlets for and 
against a general registry wore published In 1704 the 
first Deed Registry Act was passed, applying to the West 
Riding of Yorkshire In 1707 the system was extended 
to the East Riding and in 1708 to Middlesex These 
Middlesex and Yorkshire registries remain in operation 
to the present day, and are greatly valued by the smaller 
proprietors and mortgagees, owing to the security against 
fraud which they provide at a tnfling cost The selection 
of these counties seems capricious its probable explanation 
is that in them trad ^was flourishing and the fortunes 
made were frequently ’vested in land, and a protection 
against secret encumbrances was most in demand In 
1728 and 1732 Surrey and Derby petitioned unsuccess 
fully, for local registries In 1733 the North Riding 
Deed Registry Act was passed In 1739 a Geneial 
Registry Bill passed the Commons but did not reach the 
1 ords Next year the 1 ords passed a similar Bill but it 
did not reach the Commons In 17 r >9 a General Registry 
Bill was thrown out by a majority of one In 1784 
Northumberland unsuccessfully petitioned for a loeai 
legistry After this the subjeet went almost out of sight 
till the Re xl Fro] >erty C omm ission of 1 828 The y reportt d 
in 1810 m favour ol a genual register of deeds but 
though several Bills were introduced none weie passed 
In 1846 a eommittee ot the House of 1 ords repented that 
tin marketable value of real property was seriously 
diminished by the tedious and expensive process of the 
transfer of land and that a registiy ol title to all led 
property was essential to the sure ess of any attempt to 
simplify the system of conveyancing In 1850 a Koval 
Commission reported in f ivour of a general register of 
deeds and m 1851 lord Campbell introduced a Bill 
accordingly but it was opposed tnd wis dropped In 
1853 I ord ( lanworth introduced a Bill, which passed the 
Lords but not the Commons Hitherto only registration 
of deeds had been consideud but in 185*1 a new Royal 
Commission was appointed which reported m 1857 in 
favour of a register of title The sc heme they rec ommendc d 
was substantially embodied m x Bill introduced in 1859 by 
Lord Cairns — then Solicited (’one ral — but a dissolution 
stopped its progress In 1802 lord Westbnry had the 
satisfaction of cairymg the/ first Act for ro 0 istration of 
title This Act enabled my landowfler to register an 
indefeasible title on production of strict pi oof The 
proof required was to be such as the ( ourt of Chancery 
would force an unwilling purchaser to iccept Only 
a few hundred titles were registered under this Act and 
in 1868 a Royal Commission was appointed to inquire 
into the causes of its failure They reported in 1870 
making various suggestions of detail, and especially ad 
verting to the great expense caused by the strictness of 
the official investigation ot title before a property could 
be admitted to the register at all In the same year Lord 
Hatherley introduced a Transfer of Land BiJJ but it was 
not proceeded with Tn 1873 lord belborne introduced 
a Land Titles and Transfer Bill, following more or less the 
recommendations of the report of 1870 proposing for the 
first time compulsory registration of title upon every next 
sale after a pi escribed date Lord Cairns again intro 
duced this Bill (with some modifications) m 1874 but it 
had to be dropped In 1875 Lord Cairns s LaAd Transfer 
Act of that year was passed, which was much the same as 
the former Bill, but without compulsion This Act had no 


better success than the Act of 1862, but as its adoption 
has since been made compulsory, its provisions are mi 
portant Its most noticeable feature from a practical 
point of view is the additional piommence given to an ex 
pedient called ‘Possessory registration (which also txisted 
under another name in 1 ord M estbury s Act) whereby is 
icmoved the great initial difficulty ot placing titles on the 
register in the first instant o Two sorts oi registration 
were established, ‘ Absolute and ‘ Possessory Tin effect 
of an absolute legistration was immediately to destroy all 
claims adverse to tin registered title Put this was only to 
bo granted on a regulai mvt stigation of title which though 
not so strict as unde r the formu Act yet nec( s irilyim ol^td 
a certain amount of time and cost Possessory rcgistiation 
on the other hand was to be granted to any one who could 
show a prxmd facte title— a quick and chc a]> process But 
the effect of such registration would not be immediately 
felt It would not destroy existing claims It would only 
prevent new difficulties from arising In course of time 
such a title would be practically as good as an absolute 
one In 1885 the duke of Marlborough intioduced a 
Bill for a registry of titles, and in the following vacation 
Lord Davey wrote three letters to lhe r l imts advocating 
the same thing on the general lines afterwuds adopttd 1 
In 1887 Lord Halsbury, by introducing his I and Iransfcr 
Bill commenced a struggle with the opponents of reform 
w Inch after ten years of almost continuous effort, resulted 
in the pissing of Ins Act of 1897 establishing compulsory 
registration of title Without going into the details of 
this protracted campaign suffice it to say that lord 
Ilalsbuiy introduced Bills in 1887 1888 and 1889 1 ord 

Herschell who succeeded him after the change of Govern 
ment intioduced Pills in 1891 1894 and 189o these 
last three bung unanimously passed by the House of 
Louis on every occasion I he Bill of 1895 leached 
committee in the ( ominous but was stopped by the dis 
solution of Parliament In 1897 I ord Halsbury (who had 
I meanwhile returned to the AN ookac again intioduced 
the same Bill with cutnin modifications which caused the 
Incorporated Law Society to withdi aw its opposition m 
tlie House of Commons and the Act was finally passed on 
the last clay of the session Under it the I livy Council 
has perwer to issue oiders from time to tune declaring that 
on a ceitam date legist! ition of title is to be compulsory 
i on sale in a given district lhe effect of sudi m order is 
to oblige every pm < hast r of land in the district after that 
date to register a possessory title as above desuibed 
immediately iftu his pm chase The compulsory provisions 
of the Act extend to freeholds and (by a rule afterwards 
made) to leaseholds havin^ forty years to run No order 
except the first can be made save on the request of a 
county council The fust order was made in luly 1898 
It embraces the whole administrative county of London 
i (including the City of London), proceeding gradually by 
| groups of p irishcs Under this order upwards of 32 000 
titles have already been registeud representing a value 
txeeeding thirty millions sterling The cost of originally 
registering a possessory title or a subsequent transfer or 
charge of registered land is regulated act oi ding to the 
value of the land or charge and is as follows — 


Value 

Up to £1000 
Thence to £3000 

Thence to £10 000 

Over £10 000 


F e 

Is 6d per £25 value 

£3 for the hist £1000 and then Is 
per £25 

£7 for the first £3000 and then Is 
\ cr £50 

£14 lot the first £10 000 and then Is 
per £100 up to a maximum of 
£25 for £32 000 value and ovei 


1 This summary is an abridgment (with pernus ion) of pp 7 to °6 
of Mr R Burnet Morris s book relerr d to at the end of tins article 
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Under the operation of this Act, at the expense of a 
somewhat increased cost on all transactions during a few 
years, persons dealing with land in the county will ulti 
mately experience great relief in the matter both of cost 
and of delay Mortgagees will also be protected from 
risks of fraud, which at present are very appreciable and 
of which the Redgrave case is a recent example 

Scotland — In h< otlaud registration of deeds was estab 
lished by an Act of 1G17 which remained unaltered till 
1845 There aie also Acts of 1868 and 1874 The 
registry is in J dinburgh Deeds arc register! d almost 
invariably by full copy Ike deeds aie indexed according 
to properties — each property having a scparite number 
and folio called a “search sheet on which all deeds 
affecting it are referred to In 1893 34 767 deeds were 
registered and 2000 olhcial searches were made The 
consequence of the extstonee of this rtgistcr is to render 
fiaud m title absolutely unknown 1 oity years is the 
usual period investigated I he investigation can if 
desired, be made from the records in the registry alone 
3 he fees are trifling but huIIkc to pay the expenses of 
the office, which in 1 893 c mplnyt d no less than st venty fi\ e 
permanent eleiks in addition to t< inporary assistants I he 
total costs of eonv< yam nig amount roughly speaking to 
between 1 and 2 pa eait on tin purchase money, and are 
equally shared between vendoi and purchaser 

Austral t a and Ant / aland — Iliese colonies now 
furnish the most c onspit nous examples m the British 
Pmpiro of tin nihuss of registration of title But prior 
to the year 18/7 tiny had only rcgistiation of deals uul 
the expense dtliy and contusion resulting from the 
frequent dealings appeal to have been a crying evil The 
late Sir Kobe rt i oru ns then ugistrar of deeds in South 
Australia di< w up and carried an Act establishing a 
legistor of title similar to tin shipping register Lhe Act 
rapidly became popular and was adopted (with variations) 
in all the othu Australasian colonies m the jears 1861, 
1802 1870 inel 187 1 Consolidating uid amending Acts 
have since beam pissed in most of these colonies Only 
absolute title is legistoiod All land gi anted by Govern 
ment after the passing of the several Acts is placed on 
the registci compulsorily But volunt uy applications arc 
also made m vuy large numbers It is said oi dinar} 
purchasers will not buy land unless the \cndor first 
rcgistois the title lhe tees arc very low-* XI to £1 is a 
usual maximum — though m some colonies e q Victoria, 
the fees use indefinitely ad valorem at a rate of about 
10s ptrXIOOO Jnsuraneo lunds aie established to pro 
vide compensation for enors At a recent dute tlity 
amounted to ovtr X400 000 while only XII 600 odd had 
been paid in claims All the registries pay their own 
expenses Bankas and men of business generally are 
warm m their appreciation of the Acts which are popularly 
called I one ns Acts after their on^inatoi who though 
not a lawyer originated and carried through this important 
and difficult legal work 

Canada Registration of title was introduced in 
\an< outer Island in 1 S61 was extended to the rest of 
British Columbia in 1870 and was in 1885 adopted by 
Ontario Manitoba and flit North West Ierntories Only 
Quebec Nova Scotia New Biuuswick and Ir mcc Ed w aid 
Island (all in the extieme east) retain the old English 
system plus registi it ion of deeds Jhe three provinces 
which lnno adopted registration of title have adopted it m 
somewhat different forms Xu British Columbia it is 
similar to Lord Westbury s Ac t of 1802 lhe North West 
le intones follows closely the iorrens Acts The Ontario 
Act is almost a tianscript of J oid ( airnss Act of 1875 
The fees again are vtry low seldom exceeding a few 
shillings, but all expenses of the office are paid from this 


source The Ontario registry has five district offices, as 
well as the central one at Toronto This is apparently 
the only colonial registry which is not open to public 
inspection 

Other British Colonies — In the other British colonies 
private investigation of title, plus registration of deeds, is 
the prevailing system, but registration of title has been 
introduced in one or two instances 

G ei many and Austria Hungary —By far the most lm 
portant examples of icgistration of title at present existing 

be cause they show how the systc m woiks when applied 
to large I uropcan communities with all the intricacies 
uicl complications of modern civilized life - are to bo found 
in Germany and Austria Hungary In some parts of these 
countries Registration of Iitie lias bun established for 
several centuries — notably in Bohemia, m most parts it has 
existed for the greater part of the 19th century, m some 
distru ts again notably Tirol and the Rhine Provinces it 
is still in eouise of intioduition in all cxscs it appears 
to have been preceded by a system of deed registration 
winch materially facilitated its introduction In some 
< ises Prussia foi instance the foimer registus were kept 
ni such a way as to amount m themselves to little slioit of a 
i c gistry of title \ cry low sc lie s of fees suffic c to pay all 
official txpaiscs In Prussia for instance the lees for 
registering sale s begin at «5d for a value of XI at X2Q 
the fee is 2s 7d at £100 it is 7s >d , at X1000 it m 
£1 10s at X5000, XI is and so cm In case of 
c rror, the officials are personally liable 1 tiling these tlu 
state Other states are very smnlxi In 1894, 1 159 995 
trmsactions were rcgisteicd in Irussia In 1893 ST38,708 
wuc registered in Austria Some idea of the extent to 
which small holdings prevail m these countries may be 
gatheud from tilt fact that 36 per cent ol the sales and 
mortgages m Austria weie for under XH 6s 8d value — 74 
per cent weie for under fi r )Q Owing to the ease and 
simplicity of the iegisteis, it is not xlways necessary to 
tmploy piofcssional help When such help is required 
the lets aie low In Vienna XI is a very usual lee for 
the pmchaseis lawyer X10 is seldom lexched In 
Germany the register is private In Austria it is open 
to public inspection In these registers may be found 
examples of Urge estates m the country with iiumt ions 
cluuges and encumbrances and dealings therewith, 
peasants properties in numerous scattered parcels ac 
quired and disposed of at different tunes and variously 
mortgaged town and subuiban propei ties flats small 
farms lights to light and an rights of way f tmily settle 
ments, and dealings of all sorts — inheritances and wills 
partitions bankrupt lc s, mortgages and a great variety of 
dealings therewith The Continental systems aie usually 
administered locally m districts, about 20 to 10 milts 
across, attached to the local lawcouits In Baden and 
Wurtemborg eveiy parish (commune) his its own registry 
All ordinary dealings are transacted with the fo reatcst ex 
pedition Security is absolute 1 

The United State s — Up to a late date the ordinary 
English system, with regYstration of duds was universal 
m the United States lhe registries appear to go back 
prxctically to the ongmal settlement of the country 
Rcgistiation is by full copy It is sud that in the large 
towns the name indexes wero often much overgiown owing 
to the want of subdit ision into sm illc r areas coi responding 
to the parishes into which the Middlesex and Y orkshire 
indexes are divided In the New \ ork registry not many 
>cars ago 25,000 deeds were registered annually At the 
same time 35 000 were registered m Middlesex Com 

1 Full information as to the Geuman and Austrian systems is to 
be found in a 1 arliarnentary Rcpoit of 1890 (C — 8189) ou then 
subject 
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plaints are made by American lawyers of want of accuracy 
in the indexes also In 1890 an Act was passed in New 
York for splitting the indexes into “ blocks, ’ which is 
expected to give much relief m a few years time The 
average time and cost of an examination of title, as 
estimated by a committee of the Par Association of New 
^ork m 1887, was about thirty days and 150 dollars (about 
£30) A later State C ommission m Illinois estimates the 
law costs of a sale there at about 25 dollars (£5) , the 
time may run into many months Allusion has already 
been made to the insurant e of title companies The rates 
of insurance are substantial, e q , 65 dollars (£13) on the 
first 3000 dollars (£600) and 5 dollars (£1) on each 
additional 1000 dollars (£200) This would amount to 
£20 on £2000 value £110 on £20 000 £510 on 
£100 000 Iho guarantee given is very ample and may 
be lenewed to subsequent owners at one third of the lee 
Registration of title has lately been introduced into Illinois 
but the practical results have hardly as yet had time to 
declare themselves 

France — In Prance registration of d<eds is universal 
Sales, mortgages gifts, and successions easements, leases 
of over eighteen yeais, and transactions affecting the land 
to the extent of three yc ars’ rent, may lose priority if not 
registered Wills need not be registered Mortgages must 
be registered every ten y eai s Puh hase deeds are rc 0 istc red 
by filing full copies Registries aie established m all the 
considerable towns Iho duty on sales amounts to the hi r h 
figure of about 6^ per cent on the value 1 art of this is 
allocated to registration in addition to which a lixed fee of 
1 franc, indstationus chutes a\eragmg 6 fiancs are also 
chargeable The title ean usually be fully investigated from 
the documents m the registry Offunl searches foi moit 
gages are commonly resorted to, at a cost ol about 5 francs 
Under the monxic by the land system wis practually copy 
hold tenure, but ^reati l validity was attached to th< ( omt 
Rolls than was the case in 1 upland 1 lie prt sent system 
was established by a hw of 1790 after the abolition of 
seigniorial institutions in 1789 This was modified by the 
C ode Napoleon and further pc rice ted by a law of 1855 
Ike average value of tiansa< tions in lruue is \ery snnll 

1 robably at the present tune lour fifths of the propertu s are 
of under £25 value I he costs of a sale loi 200 Irani s ( £8) 
would he about as iollows Duty 13 lr , Notuy (1 p e ) 

2 fi expenses 12 fr totil 27 fr A sale foi 1000 fi 
(£10) would cost about 11^ fr Taking all values, the 
cost of conveyame mil duty ieaehes the high figure of 10 
per cent m the genual run of transactions The vendor 
as a rule his no costs Tndefc isiblo tit]* is not obtainable 
but fiauds are almost unknown A day or two usually 
suffices for all formalities On Urge sales a fuithu pro- 
cess known as the pui^e is under n orre which r< quires 
a few weeks and more expenst in order to guard agunst 
possible clayns against winch the deed ngistncs afford no 
protection, such as dowries of wive s claims unde r guardian 
ships, &c A commission (t omrmssion 1 xtraparlementaire 
du Cadastre) appointed m 1891 to consider the revision 
of the) Government cadastral maps (winch are in very 
sc nous arreir) and the establishment of registiation of 
title has collected, in seven volumes of C omptes Renelus 
a great mass ol most interesting particular* relating to 
land questions m France 

Authorttifs — A \ery complete list of some 114 rn^hsh 
publications firm 16oJ to 1890 will he found m R Buknm 
Morris land Li /islratvm Wm Clowes IS) — Iariia 
MENTARY 1 I hi i< A i IONS Second I ep rL of the h al Pnpnty 
Commissioners 1831 1 eport of the Leg vitiation and Contest 

ancmg ( ommission 18^0 Jxeport of the J egist ration of Title 
C ommission 18 7 Leport if the Land Transf r Comrrisswn 

1870 A eporls on Leg-) stratum of Title ui Australasian Colonics 

1871 and 1881 report on J egistratton of Idle in Germany ami 
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Austria Hungary 1896 General reviews of land registration m 
the British Isles the Colonies and m foreign countries R. 
Burnet Morris as'above and G P Brickdalf / and T ransfer 
%n Various Countries Horace Cox 1891 Books on practice — 
England Bricxdaik and Sheldon Ike land hansj r Acts 
Stevens and Sons 1898 - Cherry and Mariooid The land 
Transfer Acts 1898 - Ua\ land Transjei &t Wnterl w 
Bros 1901 — C P BuiokDAi* Legist) if ton in Middles x 
Waterlow and Sons 1892 Australia I)i f*y and b m ifson 
Melbourne liussia Oukrnfck Die lieu sstschtn ( rvndbuch 
qe ct~e Berlin Balir Austria ])as allgeniemc Grundhuchsqe et 
&c Vienna Man/ seho Buchhandlung Bari sen Das Oest r 
reichische Allqcmctnc ( rnndbuchsge et ms im r piaetischen -In 
uendung Vienna K Konegui Saxony Sifomann S aUisisih 
Tlypotkeknmcht 1 up/ig Brutkopf and Harttl Statistics 
Oesterretchisehe Statist ik (Grundbuchs a niter) StaatHdruckcrc l 
Vienna annually ( ( F Br) 

Landsberff, a town of Havana Ge nnany, disti ict 
of Ui>per Baxana, on the river Lech 38 miles by ml 
west by south of Munich Its 15th century church has 
line stained glass In the town house aie a putuic by 
Ilerkomei and fiescoes by Piloty Hubert vcjn Hei koine r 
was boin (1849) at Waal 7 nnlts to the southwest of 
Landfeberg Here also aic a fine gateway, in agricultural 
school, and brewing, tanning, and manufictiuc of agricul 
tuial miclnnery, de Population (1900), 5977 

Landsberr-an-der-Warthe, a town of 
Prussia on the navigable Warthe, 29 miles east north east 
ol Kustrin by rail I he educational institutions include a 
gymnasium with real school a burghers school a higher 
grade girls school an industrial school, a drawing school 
and a school for farriery Population (1890), 28 065 
(1900), 1 3 597 

Lands hut, a town of Prussia, province of Silesia, at 
the noith foot oi the luesengobirge and on the nvei Bober 
6 ) miles sou tli west ol Breslau It carries on flax spinning 
and linen weaving and manufactures of doth shoes, beer 
U Tlie town elites fioiri the 13th century Hero the 
lrussuns were deteated by the Austrians in 1745, and 
again in 1760 Population (1900) 8J41 

Landskron, duel town of I government district 
m noith e ist mi Bohemia, close to the Moitvmi frontier, 
man extensive ( erman sp< ikm n enclave It his manu 
1 act m t s ol linen and cotton stuffs tobieco beer and 
spmts Population (1890) 5813, (1900), 6112 German 

LandskrOfia, a seaport town of Sweden on the 
e ast side of the Sound about lr tlf way be tween llelsingborg 
ind Malmo 15 miles north east of Copenhagen The 
harbour is excellent giving a depth of 35 feet with 15 
feet beside the quays llio staple industry is sugir 
manufacture and refining (from beetroot) In 1899 its 
port was cleared by 1914 vessels of 374 600 tons On 
tho little island of liven immediately opposite the town, 
lydio Bi ah e built his famous subterranean observatory 
of Uramcnborg in the second half ot the 16th century 
Population (1880) 976 3 , (1890) 12,253 (1900) 

14 399 

Landsturm, the German equivalent of the levee en 
masse or general levy of all men capable) of be iring arms 
and not included m the other regularly organize cl foucs 
standing army en its second line foimutions, of ( ontinciital 
nations 

All mtn coming under tho above iat(*ory air liable to servo in 
it in C ninny from then eighteenth to then forty fifth yiar m 
Austna from their nineteenth to their forty second and in IinsHia 
(whore it is known as tho Oj jlcliemr ) from that twentieth to 
the ii foity thud >eir ot ag< As a mle tho landstuim would riot 
ho railed out exetpt m tho cast of mvisioii cf the country but 
certain preparations aie in most countries made for its equip 
meat armament and formation It usually consists of tw 
portions — (a) those nan who have passed through the aimy or 
nave otheiwise trained befoio pushing into the landsturm and (b) 
those who have received no tiammg whatever in consequence of 
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exemption for family or othtr reasons The first category has a 
certain value and its men would probably be organized m units 
win h might not receive uniforms but by international law are com 
uelled to wear a distinguishing balgc ihe second category can 
be of but little military value and would probably be employed 
as working parties tradesmen m depfits or military factories, or 
m other non combatant duties (j m Os ) 

Land we hr, i German word meaning “defence of 
the country * , but the term as applied to an msurree tional 
militia is voiy ancient and “lantveri* are mentioned in 
Haln it ( a / titular to, as quoted in Hallams Mu Idle Ages, 
1 p 20 2 l()th ed 

The landw hr in Irussia was first formed by a royal edict of 
17th Mur h 181 \ which callod up all men capable of bearing arms 
ht tween the ages of ei n htecn and fortj live and not aemng in the 
regular army lor the defence of the country After the peace of 
1815 this f >rce was made ati integral part of the 1 rnssian army 
each brigade being composed of 1 line and 1 landwchr regiment 
lhis howevoi ictarded the mobilization and diminish* d the value 
of the first lino and by the reorganization ol 18 9 the landwehr 
troons w< re relegated to tho second line The piosr-nt conditions 
of landwehr service aio given under Aumv {Germany) In 
Austria the landwehr is a totally different t rgamzition It ih 
in reality a metre force existing alongside the regulai army and 
to it arc handed ov< r such re< nuts as foi want of vacancies cannot 
be placed in the latter These arc trainel foi two years with the 
eolourr* and aic ifterwards passed for ten years mt< the non ai tive 
portion but may be called nj for training There is a marked 
ten lent y to level up the landwehr to the standard of the army 
In Switzerland the landwehr is simply a sreend line force in 
which all citizens sc rvt for twelve years after i assing twclvt in the 

Auszug i fn Id army ( j M < « ) 

Lange, Friedrich Albert (J 828-1 875) Ger 

man philosopher and sociologist was born 28th September 
1828, at Wald near Solingcn the hod of the cekbiated 
tlieologim, J 1 Lange Ho was educated at Duis 
burg /ui uh and Bonn, where lie distinguished him 
hc If by gymnast us as much as by study In 18 r >2 he 
bee nine schoolmaster at Cologne m 1855 pn vat docent m 
plulosojrhy at Bonn in 185S schoolmastei at Duisbuig 
lesignmg when tho Government forbade sc lioolinasters to 
tikt [Hit in political agitation Lange then entered on a 
(an tr of militant joiirnahsin in tin cause of [rolitical and 
social itfoim IJ« wis also prominent in the local afl urs 
of his town yet found loisuie to writ< most of his last 
known books Du It ibesaf/un fen (1801), Du Arbattr 
fiaqt (1805) ( tschu htt dts Matenahsmns and J S Mill 8 
Ansuhttn after die social e I uiqe (both 180G) In 1S00 
discouraged by aflans m ( ennaiiy he moved to Winter 
thur near /unch to betome conneeted with the demo 
ciatu Winta t Incur T andhot* newspaper In 1869 he 
w is pi tint dot t nt at /urn h and ik xt yc ai profe ssor Tlie 
strong I mull sympithns ot the Swiss in the I rant o 
(unman war led to his speedy icsigintion The ncefor ward 
lie gave up politics In 1872 lie? accepted a professorship 
at Maibuig Unhappily his vigoious fiame wis already 
stmken with disease ami ifter a lingering illness, he 
died at Maibiug 21st No\emki 1875 diligent to the 
end His Joqistht St ltd u n was published in 1877 Ills 
main work the IJtsfon/ of Mata tahsm (translated into 
Inglish), whieh is biilliantly wntten with wide seieutitic 
knowledge and moic symjrathy with English thought than 
is usual m ( erman\ is i itlier a didaetic exposition of 
pinutples than a lustoiy m the proper sense Adopting 
the Kantian standpoint tint we can know nothing but 
phenomena 1 ingi maintains that neither materialism noi 
any other metaphysic il s>stem has a a did claim to 
ultimate tiuth lor empirical phenomenal knowledge, 
howe\ei, which is all that man can look for matcrnlism 
with its exact scientific methods has done most valuable 
sen ice Ideal metapli} sics, though they fail of tlie inner 
tiuth of things have a \alue as the c mbodmu nt of high 
os] illations m the same way as poetry and religion In 
Langes LoqiscJie btwlten, which attempts a reconstruction 
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of formal logic, the leading idea is that reasoning has 
validity in so far as it can be represented m terms 
of space His Arbeiterfrage advocates an ill defined 
form of socialism It protests strongly against contem 
porary industrial selfishness and against the organization 
of industry on the Darwinian principle of struggle for 
existence (h St) 

Langen, Joseph (1817-1901), German theo- 
logian, was born at Cologne, 3rd June 1837 He studied at 
Bonn was ordamed priest in 1 859, was nominated professor 
cxtraordmaiy at the University of Bonn m 1864, and & 
professor m ordinary of the exegesis of the New Testament 
in 1807— an office which he held till lus death He was 
one of the able band of professors who m 1870 supported 
Dellinger in his resistance to the Vatican decrees, and was 
c xcomniunicated, with Dollingei Huber, l nednch Reusch, 
Rcinkcus knoodt, Hilgu s, and others, for refusing to accept 
them In 1878, in consequence of the pei mission given 
to priests to marry, ho ceased to identify himself longer 
with tho Old Catholic movement, although he did not 
return to tho Roman Catholic Church Langen was more 
celebrated as a writer than as a speaker He did not 
adeliess tho various Old ( atholie conferences which have 
been held between 1872 and 1897, but he rendered 
Servian to the cause by his numerous books and articles 
His first woik wis an inquiry into the authorship of the 
Commentary on St I ml s h pintles, and the ireatise on 
Biblical Questions, isciikd to Ambrose and Augustine 
respective ly In 1868 he published an Jnt rod ut turn to 
t/n A r eu Testament, a work of which a second edition was 
called for in 1871 He also published woiks on the last 
Days oj the Life of Jesus, on Jiulaisra in the r lime of 
Christ, on John of Damascus (1879) and an Examination 
of the Jatuan Dogma in the light of 1 atnstie Ereqesis 
of the J\eiv Testament But he is chic fly famous for his 
Jhstory of the Chuich of home to tlu Pont tju ate of 
In notent HI, a woik of learning and research in four 
volumes, winch appeared between 1881 and 1893 He 
il 80 contributed largely to the Internationale I htofoqisthe 
/ extscfnijt a review started m 1891 by the Old ( atholie s 
to piomote the union of National Churches on the basis 
of the councils ot the Undivided Church and admitting 
articles in German hiench, and English Langen s ai ticks 
ire on \anous teqaes Among other subjects, he wrote 
on the Sell >ol of Hicrotlicus on Romish f ilsifie itions of 
the Greek lathers on Leo ^ III on Iibeial IJlti anion 
tanism, on the Papal leaching m regai d to Morals, on 
Vmeentms of ] orins, and he earned on a eontrerveisy with 
Piofessor Bcyschlog, of the German Lvangclied Church 
on the respective merits of Protestantism and Old 
( atholicism re gardetl as a basis for te idling the C hnstian 
faith An attack of apoplexy put an end to his ictivity 
as a tcachei and hastened his dt ith, which occuncd m 
July 1901, at the ago of sixty four j L ) 

Langenbeck, Bernhard Rudolf 
Konrad von (181Q-1887) German surgeon was 
born at Horneburg on 9th November 1810 and received 
his medical education at Gottingen where ho took his 
doctoi s degree in 1835 with a thesis on the struetuie 
of the retina After a visit to t ranee and Lngland, he 
returned to Gottingen as docent and m 1842 be 

came professor of surgery and director of the I nedriths 
Hospital at Kiel Six years liter ho succeeded Dieflen 
bach as director of the ( linical Institute for Suigery and 
Ophthalmology at Beilm and remained there till 1882, 
when failing health obliged him to retire He died at 
Wiesbaden on 30th September 18^7 I angonbeck was a 
bold and skilful operator, but at the same time belonged 
to the conservative school, and was disinclined to resort 
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to operation while other means afforded a prospect of 
success He devoted particular attention to military 
surgery, and was a great authority m the treatment of 
gunshot wounds Besides acting as general field surge on 
of the army in the war with Denmark m 1848, he also 
saw active service in 1864, 1866, and again in the Franco- 
German campaign of 1870-71 During the last, he was 
m Orleans at the end of 1870, after the city had been 
taken by the Prussians and was unweaned in his atten 
tions, whether as operator or consultant, to the crowds 
of wounded men with whom every public building was 
packed Nor did he forget to utilize the opportunities 
for instruction that thus aroso, and the " Mihtar Aerzthche 
Gesellschaft, which met twice a week for some months 
and in the discussions of which every surgeon present in 
the city was invited to take part, irrespective of nationality, 
was mainly formed by his personal energy and enthusiasm 
He was ennobled for his services m the Danish war of 
1864 

Langholm, a market town burgh of barony and 
police burgh (1892) of Dumfriesshm, Scotland, on the 
liver Esk, 21 1 miles north by west of C irlisle by rail 
I hire are six tweed mills two distillenes and tan woiks 
Ihcrc are a town hall and a hospital for indigent aged 
people The public school gives higher education as well 
as elementary Population (1891), 3643 (1901), *?142 

Langiewlcz, Maryan (1827-1887), loiish 
patriot, was born at Krotoschm, 5th August 1827 and 
educated at the district school His philological studies 
were completed at Breslau, and all his cm rgies seemed to 
be dnected to professorial work But in a letter written 
when he was only seventeen years old he declaied it his 
wish to devote himself to military service and to the 
study of artillery This taste was fostered by a years 
service m the Prussian artillery and, after some years 
chiefly spent in foreign travel he joined in 1 800 the ex 
podition of Ganbildi m the kingdom of Naples When 
the campaign was over, Langicwiez became professor at 
Cunco, but m 1863 on the outbieak of the 1 olisli msur 
r< i tion, he was summoned by the committee and appointed 
military c hief of b indomir W ithin six weeks his courage 
his military knowledge, and his victories combined to 
raise him to the rank of generil snd dictator During 
February and the early part of March 1863, by adopting 
the tactics of guerilla waif ire he defeated the Russians 
in seweial sanguinary battles, which might hive been 
turned to greater advantage but for the impatience of the 
Poles On 10th Mireh he issued a proclamation assum 
mg the dictatorship On the 19th 4ie endeavoured to 
communicate in person w ith the Polish C ommittee m 
Galicia, but was arrested ind mtcrntd by the Austrians 
at 1 arnow On 2nd April he was removed to Tischnowitz 
and at the end of the month to the fortress of Josefstadt 
Being released in February 1865, he proceeded to Switzer 
land and subsequently entered the Turkish service m 
which he remained, under the name of T ingie Bey until 
his death, which took place at* Constantinople, 11th May 
1887 (< f b) 

Langley, Samuel Plerpont (1834 ), 

American physicist and astionomer was bory at Koxbury, 
Boston Mass, on 22nd August 1831 After ictmg for a 
short time as issistant in H irvard College Observatory, he 
w is appointed assistant profc ssor of mathematics in the 
US Naval Academy m 1866 and in the following year 
became director of the Allegheny Observatory at Pitts 
burg a position which he hold until Ins selection in 1887 
as secretary of the Smithsonian Institution at Washington 
His name is especially associated with two mam branches 
of investigation — aeronautics, and the exploration of the 
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infra-red portions of the solar spectrum The study of the 
latter he took up as a result of the publication in 1871 of 
I adansky’s energy curve of the spectium The imptrfec 
tions of the thermopile, with which he began his work led 
him, about 1880, to the invention of the bolometer an 
instrument of oxti iordmary delicacy, which m its most 
refined form is believed to be capiblc of detecting a 
change of temperature amounting to less than one hundre cl 
millionth of a degicc ctntigiadc Depending on the fact 
that the electrical conductivity of a metallic conductor is 
decreased by heat it consists of two strips of platinum 
arranged so as to form the two aims of a Wheatstone 
budge one strip being exposed to a source of radiation 
from which the other is slneldc d, the heat causes a change 
in the resistance of one arm the balance of the budge is 
destroyed, and a deflection is niaikid on the galv anomctc r 
Jhe platinum strips are exceedingly minute, being m some 
cases only inch in width and less than one tc nth of 
that amount m thickness By the aid of this instrument, 
I angley working on Mount Whitney at an altitude of 
13,000 feet above sea level, had the good fortune in 1881 
to discover an entirely unsuspected extension of the 
invisible mfi t red rays, which he calltd the ‘new 
spectrum The importance of Ins achievement may be 
judged from the fact that, while the visible spectrum 
includes rays having wave lengths of from about 0 4 /c 
to 0 76 fi , and no invisible heat rays were known be tot ( 
1881 having a wavelen 0 th greater thin 1 8 /a, lie has 
detected riys lntvin & a wave length of 5 3 fi But, m 
addition taking ulvantago of the accuracy with which tile 
bolometei can determine the position of a some e of heat 
by which it is effected he has mapped out in this infia red 
spectrum over 700 dark lines oi bands resembling tko 
I launhofei lines of the visible spectrum, with a piobable 
icturacy c (ju il to that of rotim d astronomical obsei vations 
In aeronautics he has succeeded m demonstiating the 
juaetic ability of mechanical flight He first unde i took a 
pichmmary inquiry into the puneiples upon which flight 
chptnds and for this purpose established at Allegheny 
a liugt ‘whirling table the revolving arm of which could 
be (linen by a steam engine at any c ncumfercntial speed 
up to 70 miles an hour Hu actual construction of a 
flying machine was next attempted The first difficulty 
was to make it sufficiently li a ht in relition to the power 
its maclnneiy could develop and in the cffoit to do this 
several machines weie built m which tmls were nude of 
steam, compiessed air and carbonic acid gis as motive 
agents About 1893 a satisftetory m whine was icidy 
and a new scries of tumbles hid to be faced for it hid to 
be launched at a certain initial sped and m the fact of any 
wind that might be blowing lo enable these conditions 
to be fulfilled as well aH to ensure that the machine when 
it fell, should fill on watei, the expeuments were carried 
out on the Potomac rivei, some 30 mile s below Washington 
It was not till the autumn of 1894 that, aftci many 
failures, an efficient launching apparatus was devised, and 
then the wiugs wne found not to be stiong enough to bear 
the pressure s to which they were subjec tc d V tuous other 
delays and mishaps followed, but ultimately on the 6th 
May 1896 a successful flight was made On that day 
an aerodiome weighing about 30 ft> and about 16 feet m 
length with wings measuring between 12 md 13 feet from 
tip to tip, twice sust lined itself m the air foi \\ minutes 
(the full time for which it was supplied with fuel and 
witer), and traversed on each occasion a distime of over 
half a mile filling gently into the w iter whtn the engines 
stopped Later in tlu same year on 28th November, a 
similar aerodrome flew about three quarters of a mile 
attaining a speed of 30 miles in hour It is understood 
that these experiments m artificial flight have bmee been 
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continued m connexion with the United States War Depart 
ment, but details have not been published 

LangCOOy a township of northern Spam, in the 
province of Ovk do, situated m 1 very lully region watered 
by the river Nalon tint produces Urge quantities of 
wheat, hemp, fruit and udtr In the neighbourhood arc 
coal and iron mines, foundries and fat toms foi the 
manufacture of eoirsf stalls for local use lopulitnm 
(1887), 11,015, (181)7), 1 *1,709 

Lanier, Sidney (1812-1881) Ann nean po( t was 
born at Macon Georgia on 3rd I cbiuary 1842 11c avis 

of Huguenot descent on his fathers Hides, and of Scot 
tisli and Virginian on his mothers Prom childhood In 
was passionately fond of music and could play on any 
instrument His subsequent mastery of the flute helped 
to suppoit linn and greatly increased Ins reput it ion At 
the age of fourteen he entered Oglethoipe Co lege where, 
after graduating with distinction lie held a tutorship until 
the Civil War began He enlisted in the Confederate 
array m April 1861, serving first m Virginia and finding 
opportu m ties to continue Ins studies Alter the seven 
days battles iround Richmond, he was transferred to the 
signal service About this tinio the first symptoms of 
consumption appt ucd Tie subsequently served m a 
blockade runner, but his vessel was cipturcd and he was 
confined for five months in a federal prison his flute 
proving the best of eompimons hxchmgcd early in 
1865 he stirted homo on loot arriving in a state of 
exhaustion tint led to a severe illness On recovering he 
beeamo a ehik m Montgomery Alabama Tn the spring 
of 1867 he visited New \oik m connexion with lus novel 
Tiger I ih< s -an immature woik dealin to m part witli 
his war eYpcrienecs ind now difficult to obtain Later 
in the same ye ir he took elm go of a countiy school m 
Alabima and Avas man led to Miss M iry ])ay of his native 
town Iho nc xtycar he returned to Macon m low health 
and begin to study and practise law with lus father, 
poetry and music cheering lmn m Ins stiuggles with 
diseast late in 1872 he Avint to Texas for his health, 
but wtis forced to return Hun he determined to use his 
remaining stri ngtli m the service of the aits ho loved and 
went north suunn 0 an engigeiiunt as first flute in the 
Peabody concerts at Baltimore (December 1873) Ills 
means wore still naiiow and Tie was much away from his 
family, tii\cllin 0 for his health but he lound tune to 
write a guide book to Iloridi (137b), and tales for boys 
from lioissut Miloiy the Mabmo^ion, and Pereys 
Jithguei (187s 8J) Tie new made con^e nial fneiids, sueh 
as 13ay arc 1 lay lor lus reputation n radually increased, and 
he was enabled to study nmsu and htciiture, espemlly 
Anglo Saxon poetry In 137b Tie Aviote lus ambitious 
cantata foi the t elite mini b xposition and brought 
his family noitli A small \oluim of veise appeared 
in the next yeai Y\ iacI south w is still necessary but 
he pioscmd his coinage and wiote and lectured and 
played the flute In 1873 he avis made lecturer on 
English liter it uio at Johns llopl ms Umvcisit) His 
lectures became the basis of lus Sc/r/ke of Fvghsh 
Vtt*e (1880) Ins most important piose Avoik and an 
admirable discussion of tlu it lit ions of musu and 
poetiy — aud also of his / J\onl (188 3), which de 

voted largely to Gtoige 1 hot is suggestive, but onesided 
Work had to lie ab unioned on account of glowing ictble 
ness, and in the spnng of IBM lit was c mind to I \nn, 
North ( irohna to tiy camp life and died tliue on 7th 
September Since Ins death his fime his giown ste ulily 
and greatly an enlaiged aud final edition of Ins poems, 
prepuied b> his wife, lus Jetlns , 1866-81 (1899) and 
several volumes of miscellaneous prose having assisted m 


keeping his name before the public Among his more 
noteworthy poems are “ Corn,” “ The Revenge of 
Hamish/ “ Song of the Chattahoochee * and “ The Marshes 
of Glynn By some hrs genius is regarded as musical 
rather than poetic, and his style is considered hectic , 
by others he is held to be one of the most original and 
most talented of modern Amencan poets He is con 
sidered the leading writer of the New South, the greatest 
Southern poet since Poe, and a man of heroic and exquisite 
charactc r (wit) 

Lansing, a city of Michigan, USA, capital of 
Ingham county and the capital of the state cm the Grand 
river at the mouth of the Cedar, at an altitude of 847 
feet It is on four railways, the Ffcre Marquette the 
Grand Irunk, the Lake Shore and Michigan Southern, 
and the Michigan Central Besides the state capitoi and 
other state buildings and institutions, the city contains 
the State Agncultural College which had in 1899 a 
iaculty of 43 and was attended by 528 students It had 
property and mdoAvmenfcB of over a million dollars The 
manufactures consist m great part of agricultural tools 
and machines waggons, carriages, and flour Population 
(1890), 13 102, (1900) 16,485, of whom 2397 were 

foreign born and 323 were negroes 

Lansingburg, a village of Rensselaer county, New 
York, USA, on the east bank of the Hudson river 
opposite the mouth of the MohaAvk, on the. Fitchburg 
Kailioad, at an altitude of 113 ftet Its site is level and 
its plan ugular It has considerable river trafhe and 
manufactures of clothing, collars shirts Lc lopulition 
(1890), 10,550 (1900), 12,095, of whom 2139 were 

foreign boin ind 90 Avert negroes 

Lanza, Giovanni (1810-1882) Italian patriot 
and statesman, was boin at Casalt in I ebiuary 1810 
While mulicol student at limn he founded the journal 
L Opt mow to urge Charles Albeit to grant reforms 

and mike war upon Austria In 1848 he oflered 

himsc If as voluute c i but, upon being elected deputy, 
returned to J urin where he became a determined opponent 
of the Govt mine nt, accusing the lieelmontese to cnerals of 
trtason and protesting against the conclusion of peace 
with Austria In 1854 however he defended ( avours 
Crimean policy, m 185 > was appointed Minister for 
1 ducation, and m 18>S lyjnnce Minister After the 
peace of Villafrauci he resigned ofhee but m 1860 
accepted the piesuleney of the Chamber Entering the 
I a Marmoia Cabin/ 1 of 1864 ho found himself in disagree 
ment with Ins colleagues on the ecclesiastical que stion and 
resigned A^am elected 1 resident of the (lumber, he 
lclt that position in 1869 to combat the tobacco monopoly 
scheme proposed by the Menibrei Cabinet, and, though 
the scheme Avas adopted Lan/as subsequent re election to 
the presidency ciused a cabinet cusis aaIiuIi was only 
solved by the formation of a ministry in winch Lanza 
assumed the premiership The I anza Cabinet held office 
fiom 1869 to 1873 and succeeded in preventing a franco- 
Lilian alliance igainst Piussia, in ae coin] dishing the unity 
of Italy by the occupation of Home m reestablishing 
sound finance m passing the Law of C uarantees and m 
extending to the city and pro\ nice of Rome the f cclesi 
istieal J aw of 1868 A man of unimpeachable integrity 
and sound judgment and a prudent rather than a 
brilliant statesman, I an/a unbodied many of the best 
qualities of the Piedmontese character He died at 
Lome on l^th March 1882 (ii w s ) 

LaO, or Laos, tlu name given to a branch of the wide- 
spread Tai or feh&n race, which is found over the whole of 
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Indo-Chma from 28 N and the sources of the Irrawaddy, 
as far as Cambodia, and 7 N in the Malay peninsula 

The various families of the Tai now met with owing to the dif 
ferent circumstances which have attended their migrations ditfei 
considerably in the degiee of civilization to which they have 
attained The Lao who descended from the mountain distncts of 
Yunnan Secliuan and Kweichau to the pleasant highland plains 
of Upper Indo China and diove the wilder Ka peoples whom they 
found in possession into the lulls mostly adopted Buddhism and 
formed small settled communities 01 states in which laws were 
easy taxes light and a very fan degiee of coinfort was attained 
The lao long Dam so called from then habit of tattooing the 
body from the waist to he knee descended by Chieng Sen 
and Chieng Mai and now foim tho western biamh of the lao 
family mh dating the Siamese I ao states of Chieng Mai I akau n 
Turn Pie and Nan and reaching as far south as 1/ N Various 
influences have eontnbuted to making the Lao the pi asant easy 
going idle lellow that he is Ihe result is that piactically all tho 
trade of these states is in the hands of Bangkol ( hmeso forms 
of a certain number of European houses and others while most ol 
the manual labour connected with tin teak industry is done by 
Ka Mus who migrate m large numbers fiotn tho left bank of tho 
Mekong, 

The I ao 1 ong Ivjo or eastern branch appear to have migrated 
southwards l > the more easterly route of the N am u and the Mekong 
valley In contradistinction to the Lao ] on ft I)ain who have 
derived their written language from tin Burmese chaiacter tho 
< astern race Ins retained what appears to be the earl\ form ot the 
present Siamese writing fiom which it dillcis hut little llioy 
formed important settlements at various joints on tin Mekong 
notably 1 uang 1 rahang WungChan Ubon andliassac and head 
mg inland as tar as Korat on the one side and the Aunamitn watt r 
shod tn tho cast they drove out the less civilized Ka peoples and 
even tlio Cambodians as the Lao long Dam did on the west 
Wicng Chan dui mg the 18th centuiy was the most powciful ot 
the Lao principalities and was feared and rospetttd tlnoughout 
Indo China It was dcstioyed by the Siamest inl8 Q 8 The in 
habitants in aceordanco with the Indo Chinese custom of the div\ 
weie transpoited to Lower Siam Tlic I ao 1 oni, Kao la low 18 N 
are a less merry and less vivacious people and aie foi tho most part, 
shorter and more thick set than those of Luang ] iabang and tho 
north If possible they are as a rae e lazier than ho western I ao 
as they are certainly more musical Iho khen oi mr uth organ 
which is universal among them is the sweetest tened of Fastern 
instruments 

( lose ly allied with the Lao an a number of tribes who 
are found tlnoughout tho lull regions of the Upper Mekong 
between Yunnan and Kwangsi in China and the uppu waters of the 
Menam in Siam They have all within recent times been pai 
takeis in the general movement which has boon gom ft on tow aids 
the south west from the highland districts ot southern China 
which has produced so man} recruits for the p ojliii* of tho Indo 
Chinese peninsula Of this gioup of people among whom maybe 
named the \ ao \ao 5 in I an ten Mco Musui (oi Muhso) and 
Kaw perhaps the best known and most like the Lao aie tho Lu - 
both names mealing originally man — who ha\e in many eases 
adopted a form of Buddhism (flavoured strongly by their natural 
respect for local spirits as well as tattoom„) and other relatively 
civilized customs and have forsaken then wandeung life among 
the lulls for a more settled village existence Uaidy simple ami 
industrious fond of music kind hearted and with asti ingely artistn 
tasto m dress those people possess m a wonderful degree tho secret 
of cheerful contentment 

Auihorii ifs — Garmkr Voyage d exploration en Indo ( hne 

— Hfnri Mouuor Tiaveh in Indo China — Holi Haiikii 
A Thousand Miles on an I lephant —CoJ quhoun Amongst the 
Shdns — lord 1 AM1N< lov J roc A (x S \ol xm No 12 
— Archfr Iteport on a Journey %n the Mil ong Valley — 
Bunco Hfnri ijOriFans Around Tonkin and Siam 1894 — 
M Carihy 1 eport on a S uney tn Siam 1891 — Bulletins 

Pans C eographical Society WARWNoroN Smyth holes of a 
Journey on the Upper Mekong 1805 hie 1 ears m Siam 
1888 (il w Sm) 

Laoag, tlio capital of tho province of North Ilocos, 
Luzon, Philippine Islands on tho banks of the I aoag 
river some three miles fiom tho Pacific coast Tt is noted 
for its fine climate, the name “ Laoag , signifying “ clear ” 
It is an important centre for the shipment of agricultural 
products, among which may be mentioned nee, Indiin 
corn tobacco, and sugar Cotton is grown m the vicinity, 
and is woven by the women into fabrics, wjmli fond a 
ready sale among the pagan tribes of the mountains 
The language is Ilocano Population, 37,000 


Laon, chief town of the dcpaitment of Aisnc 87 milts 
north east of Paris, on the railway from Pans to Belgium 
It is a first class military post and according to M Knot, 
‘the strategic key of the whole region compiled between 
the Aisne and the northern frontier Since the wai of 
1870-71 the citadel has been reorganized and two batteries 
have been erected, one at each of the other angles ot the 
rock oil which Laon stands At distances varying from 
3^ to 5 miles from tin town are other defences 11a 
Porte des Chcmzelles one of tho 1 1th century gateways ot 
the town was lestoud m 1895 Population (1881), 9602, 
(1891), 95o5, (1%1) 15,1 1 

i LA Paz, a department of Bolivia boundi d on tho N 

i by the Bolivian territories of Madie eh Dios and Beni on 
the S by the departments of Oruro anel Cochabamba on 
tho b by Cochabamba and Bail and on the W by Peru 
Its area is 171,1 K) squire imhs md m 1891 it had a 
population of 593,779 The capital La Paz which is 
also the capital of tho republic md the Ingest citv in it 
had a population of 62,120 r lh( doputmont is divided 
into nine provinces It has 81 schools attended by about 
5000 pupils 

Lap I and, although no longer a gcogriphicil term 
is conveniently retained as an ethnographical conception 
to indicate the region inhabited by the Lapps that is, in 
Norway, the county of Fmmaiken, 1 and the higher inland 
paits of counties Iromso and Nordland , in Sweden the 
inland and northern parts of the division of Norrland 
sometimes known as Lappmark, and divided into five 
districts— T ome Lappmaik, I ule lappmark, Pite Lapp 
mark, Lyckseie I appmark ind Asele Lappmark and m 
Russia the northern part of tho furnish county of 
Ulc&borg and the western part of the Russian govern 
ment of Archangel as far as the White Sea In Norway 
the total number of Lapps w r as 20 786 m 1891 and in 
Sweden in 1895 it was officially estimated that there 
were 4736 Add to thtso some 3000 foi Russian Lapland, 
and the total Lapp population of northern f urope approxi 
mates to 30 000 Tn Sweden the I apps are gradually 
abandon ng their nomadic habits and becoming merged m 
the Swedish population 1 lie view that the 1 apps at one 
time occupied the whole of the Scandinavian peninsula 
and have during the course of centuucs been driven back 
by the Aryan Swedes and Norwegians is disproved by the 
recent investigations of 5 ngvar Nielsen R B Wiklund 
and others The fact is tlu Lapps aie increasing m 
liumbeis as well as pushing their way larthcr and farther 
south In the begintnn 0 of the 1 6th centuiy their southern 
border line m Norway ran on the upper side of 64 N 
In 1890 they forced their way to the head of the 
Hardanger Fjord m 60 N In Sweden the presence 
of Lapps as far south as Jamtland (or Jemtland) is fiist 
mentioned m 1564 In 1881 they pushed on into the 
north of Daletarha, about 61 45 N Ihe majority 
of tho Norwegian Lapps lead a semi nomadic existence 
but the number of inveterate nomads can scarcely reach 
1500 at the present day In Sweden there were about 
*3 500 nomads m 1895 

Although tho first attc nipt to convert tho Lapps to Christianity 
seems to have been made m tho 11th ocntui) tho woishq of 
heathen idols was cairud on openly m Swedish J appmark as late 
as 1687 and secretly m Norway down to the first quarter of the 
18 th centuiy while the piactices of heathen siijirstitu n suivivt l on 
into the 19th century if indud they are ixtinet t veil ><t Lapp 
gra\es prepared m the heathen manner ha\t been discovered in 
Upper Namdalen (Norway) belonging to the years 1820 and 1820 
It may he interesting to mention that T apps aimed with bows and 
arrows were attached to < ertam regiments of Custavus Adoljhus 

1 The Norwegians call the Lapps Finns and the I* inns they call 
Kvrens or Qveens though the word Lap] or (tor Lapps) is coming 
into use 

S VI — 1 8 
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in Germany during the Thirty Years War It was not until 1840 
that the New Testament was translated into Norwegian Lappish and 
not until the year 1895 that the entire Bible was printed m the same 
dialect In the Russian dialect of Lappish there exist only a couple 
of versions of St Matthew s Gospel Amongst the more recent works 
dealing with the Lapp language may be mentioned a dictionary 
(1887) by J A-Frua a reader with German translations (1888) by 
J Qvigstad a dictionary (1890) and two grammars (1891 and 1897) 
of theluleft dialect and a chrestomathy of Norwegian Lappish 
(1894) by K B Wikluml a dictionary of Russian Lappish or 
the kola dialect (1891) by A Gcnetz readers of different dialects 
(1885 96) by J HaliW and a grammar of Norwegian I^vppish 
(1882) by S Niolatn further a comparative study of Lappish 
and Finnish by Qvigstad m the Acts of the b innvsh Academy of 
Science vol xn 1888 the same author s A ordisthe Lehnworter im 
Jappischen (1893) and W lklund s Fntwurf finer nrlappischen 
Lautlrhre (1896) The older literature on the Lapps has received a 
notable addition by the discovery m 1896 amongst the letters of 
Lmnipus preserved in the British Museum of a MS diary of a 
jourmy made in 1695 to the north of Swedish Lappmaik by Olof 
Rudbt c k the younger 

Authoritibs — K B WiKiunn National itetcma i Non* 

land in Nordisk Tulshnft 1895 — Yn<j\ar Nifisfn lht 
Norsks Geogr Selskabs Aarbog 1891 — II II Rfuroh Folk og 
Natur t Finmarken 1895 — 1 M Fkifs Dd; Forsta Natur 
vetenskaphgtt 1 orskningsfardt n l H v< ri^ in Nordisk 7 utsk 1 898 
— F H At LRU V venska kyrkans Aftssi n i Lappmarkcn 1896 — 
O Nicoiaihhin bra Nordlands bortil 1889 — G H Mfilin 
Skildnngar af den Skcindiwunsh i N miens bolklif oq Natur vol l 
2nd ed 1876 — G Nfkman Non land 1897 (t t Bk ) 

La Plata, a city of the Argentine Republic capital 
of the province of Buenos Aires 1 miles from the port 
of 1 a Plata and about 15 miles south oast of the 
City of Buenos Aires by rail In 1895 it had a popula 
turn of 15 009, which wts estimated to have increased in 
1 900 to 6 1 000 Dus 1 irgo and handsome city was entirely 
the growth of the list twenty years of the 19th century 
having bfon founded in 1882 two yoars after Buenos 
Aires previously the c ipital of the province, had been 
formally declared the fedoral capital and a separate 
admimstritue unit Laid out on the plan of Washing 
ton the streets are wide and frequently broken by lirge 
squares I ho principal public buildings are the govtrn 
ment house the provmml parliament the town hall the 
cathedral (in course of construction), the courts of justice 
and the provincial museum The museum originally pro 
non tod by Dr Moreno has grown to be one of the most 
important m South America its pah ontological and 
anthropological collections bung unique lhere are also a 
university a national college a public libriry an astro 
nomicil obsorvatoiy and numerous churches and theatres 
P lot trieity is m general use foi lighting and tramways are 
laid down in the pumipal thoroughfares A large public 
park is maintained La I lata is a municipality, but tho 
police are under the piovmuil go\ornmont The harbour 
of tho port of I a Plata which his taken the place of tho 
old poit of busonacD has been artificially constructed, and 
is capable of accommodating the hugest ship that can navi 
gate tho river Plate Vinous canals Ac give ontrmce 
to a large dock about 1 150 yards long by 150 broad 
Tho oxport of cattle and agriculturil produce furnishes 
most of tho trade Th« port is tho point of arrival of tho 
Royal Mail and Mcssaguics Miritimcs s tenners 

Laporte, a c ity of Indiana, USA capital of Laporto 
county, at an altitude of 810 feet It has modem im 
provements and some reputation as a summer resort 
Throe railways — the Chicago and West Michigan the 
Lake Eric and Western, and the I akt Shore and Michigan 
Southern — pass through it Population (1890) 712G 
(1900) 7113, of whom 1403 wero foreign born and 59 were 
negroes 

Lappa, the name given to a station of tho Chine sc, 
imperial Maritime Customs which collects duties on a esse Is 
trading between China and the colony of Macao The 


-LAPRADE 

arrangement is altogether abnormal, and was consented 
to by the Portuguese Government in 1887 to assist the 
Chinese authorities m the suppression of opium smuggling 
A similar arrangement prevails at the British colony of 
Hong Kong, where the Chinese customs station is termed 
Kowloon In both cases the customs stations are on 
Chinese territory just outside the colonial boundary, but 
m both their function is to levy duties on vessels entering 
and leaving the foreign port in lieu of levying them, as 
ought to be done, on entering or leaving a Chinese port 
The value of the trade passing through the custom house 
m 1899 was H tads 13,748,000 (£2,062,000) 

Lapp mark, the districts inhabited by the Lapps 
m bweden See Lapiand 

Laprade, Pierre Marin Victor Rich- 
ard de (1812-1883), known as Victor I rench poet 
and cntic, was born 15th January 1812, at Montbnson, 
m the department of the Loire Ho came of a modest 
provincial family and owed to the care, of excellent 
parents a deep foundation of character and encourage 
ment to enter upon a scholars career His life was 
singularly uneventful After completing his studies at 
Lyons he produced m 1839 a small volume of rdigious 
verst, T es Par funis de Madeleine This was followed 
m 1840 by La ColPre de Tesus, in 1841 by the religious 
fantasy of I syche, and m 1844 by Odes et I oPnies 
In 1845 Laprade visited Italy on a mission of literary 
research, and in 1817 he was appointed professor of 
J rench literature at I yons The P rench Academy, by a 
single vote, preferred Limit Augur at the election m 1857, 
but in the following year Laprade was chosen to fill tin 
chair of Alfred de Musset In 1861 he was r moved from 
his post at Lyons owing to the publication of a political 
sitire m verse (I es Muses d J tat) and m 1 871 took his seat 
m the National Assembly on the benches of the Right He 
died 13th December 1883 A statue has been raised by 
his ft How townsmen at Montbrison Besides those named 
above I apradc s poetical works include PoPmes Evan 
gtliques (1852) Idyllic Ihunques (1858) T es Voix de 
Silence (1864) I emette (1868), PoPmes C wiles (1873), I e 
1 ivy e d un PPre (1877) Vai la and 1 ivre des Adicux (1878 
1879) In prose he published m 1840 Des Habitudes In 
tt llectuelles de l A vex at Questions dArt et de Morah 
appeared in 1861, succeeded by J e sentiment di l a nature 
avant le C/n istiamsme m 1866 and chez Its modirnes in 
1808, Fduiation Libiralv ip 1873 The material foi 
these books had in some eases been printed c irln r after 
delivery as a lectuie He also contributed artielcsto the 
Revue, des Lhux Monties and the Rivui de Ians llieie is 
no writer who repiesents moic perfectly than Liprado the 
admirable genius of French provmml life its homely 
simplicity, its culture its piety and its sobtr patriotism 
As a poet he lx longs to the school ot ( hate iubriarid and 
I anmrtine Devoted to the best classical models inspired 
bj a sense of the ldcil and by worship of natuie as 
revealing the divine — gifted too, with i full faculty of 
expression — he lacked on 1 ) file and pission in the equip 
ment of a romantic poet But the want of these and the 
pressure of a certain chilly f icdity and of a too conscious 
philosophizing, have prevented him from reaching the 
first rank, o from even attaining the popularity due to 
his high piece m the second Only m his patriotic verse 
did he shake himself clear from these trammels Speaking 
generally, he possessed some of the qualities and many of 
the defects of the English L ike School Laprade s prose 
eriticisms must be ranked high Apart from his classical 
and metaphysical studies, he was widely read in the 
literatures of P urope, and built upon the groundwork of a 
n Rurally correct taste His dislike of irony and scepti 
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cism probably led him to underrate the product of the 18 th 
century, and there are signs of a too fastidious dread of 
Philistinism But a constant love of the best, a joy in 
nature, and a lofty patriotism are not less evident than in 
his poetry Few writers of any nation have fixed their 
minds so steadily on whatsoever things are puro, and 
lovely, and of good report (c ) 

Laralchfe (A7 Arduh ), a port at the mouth of 
the Kfls in northern Morocco, the nearest to lez and 
Mequmez, adjoining the ruins of Shammlsh or Lixus 
A small mercantile Eurojiean colony, missions and con 
sular officers are situated here Lxjiorts 1896 £31,201 , 
1900, £47,033 , average for 1896-1900, £49 760 Wool 
and bird seeds are the largest items of export Imports 
chiefly cottons and sugar 1896, £249 902, 1900, 

£114,693 , average for 1896-1900, £187,630 Shipping 
1896, 63,646 tons 1899 78,765 tons In 1895 with 
good crops, Laraiche imported £344,204 worth of foreign 
goods, the bulk of which were for Ic7 and Mequincz 
Population, about 6500 

Laramie, a city of Wyoming, USA, capital of 
Albany county on the Laramie plains, on the east bank 
of the I aramie river and on the Union Pacific Railroad, 
at an altitude of 7153 feet Its site is level, and the city 
is regular m plan It is m a livestock region, and his 
considerable trade m cattle It contains the niichmo 
works of the Union Pacific Railroad The University of 
Wyoming founded in 1887 is situated here In 1899 it 
hid a faculty of 14 and was attended by 142 students, 
ncaily half of whom were women The city was founded 
in 1808 ind ehaitered m 1873 Population (1880), 2696 
(1890) 6 388 , (1900), 8207 of whom 1280 weie foreign 
born and 90 weie negroes 

Laredo, a coast town of Spun, in the province of 
Santander, 20 miles east by south cf Sintander The 
mole and port are blocked by a smdbank but the town 
be g in to recover during tin last y< trs of the 1 9tli century 
from the decay into which it had fallen, ind linpoitint 
works have been instituted with the obp et of restoring it 
to somt of its past importance llierc arc old forts on the 
neighbouring heights Iho town contuus a fine parish 
dun eh, several convents and chapels, and a large town hall 
Ihe principal local mdustucs are connected with the 
fishenes and manufactures of rope, sails, casks, and tins 
for fish great quantities of which aie salted and exported 
Population (1897), 5073 

Laredo, a city of Texas, USA, capital of Webb 
county, on the east bank of the Rio *Grande, opposite 
Nuevo Laredo, Mexico, with which it is connected by two 
bridges at an altitude of 421 feet It is on three rulwiys 
—the International and Great Not them, the Mexico 
National, and the Rio Giande and Lagh lass It is 
essentially a »ailway town with a hrgo export and import 
tiade with Mexico Population (1880) 3521 (1890), 

11,319 (1900) 13 429, of whom 6882 wero foreign born 
and 87 were negroes • 

LargS, a police burgh on the coast of Ayrshire, 
Scotland 43 miles west of Glasgow by tail A good 
beach and a dry and bracing climate have attracted an 
exceptional number of wealthy residents bkehnorhe Aisle, 
the remnant of an ancient parish church was converted into 
a mausoleum m 1636 Near it a mound coveis remains, 
possibly those of Norwegians slain m the famous battle of 
Largs (1263) between Alexander III and Haeo III of 
Norway The academy has been fitted up as a workmen s 
•club and library , there are two convalescent homes Ihe 
harbour, affording 12 to 14 feet of water, is used mainly 
by Clyde passenger steamers and yachtsmen A new 


parish church cost over £20,000, and a United Free 
church £30,000 Population (1881), 3079, (1901) 
3243 V h 

Larissa, a town ill the province of Larissa Thessaly, 
Groece, on the Peneios, about 35 miles north west of Volo 
with which it is connected by rail Population (1889) 
13,610, (1896) 15,373 1 

Lark hall, a mining and manufacturing town of 
Lanarkshire Scotland, 1 4 miles south c ast of Glasgow by 
rail The highest bridge m Scotland has been thrown 
across the river Avon winch flows close by 13rick making 
is carried on at several of the adjoining collieries Otlu i 
works are bleach works a silk weaving factor} fireclay 
and enamelling works and i samtaiy appliances factor} 
The town has a public hall and baths Population (1881), 
6503, (1901), 12,034 

Larkhana, a town of British India, in the 
Shikarpur district of Sind, Bombay , on a c m il not far 
from the right bank of the Indus a station on the North 
Western Railway, 281 miles north ol Karachi A centic 
of trade, with manufactures of cotton silk k ithei , metal 
ware, and paper Population (1881), 13,188 (1891), 

12,010 

Larnaca (Larnic a or Larneca , m Tuikish J tula), 
a town of the island of Cyprus situated at the head of a 
bay on the south coast, 23 nulcs south south cast from 
Nicosia It is the pimupal port of the island exporting 
barley wheat, cotton raisins manges lemons andg}psnm 
Ihore is an iron jner, 450 feet long but vessels anchor in 
the bay m from 16 to 70 feet of water It occupies the 
site of the ancient Citium, but the citadel of the ajicient 
city was used to fill up the ancient hirbour m 1879 
Mycenaean tombs and other antiquities have been found 
m the vicinity Population (1901), 7964 

L&S&lle, a city of Lasallo county Illinois, USA 
on the north bank of the Illinois liver, at an altitude of 
461 feet It is built on the ficc of steep ban! s }ct with 
a icgular plan It his tlncc jailw lys — the Chicago, 
Burlington and Quincy, the Clncigo Rock Ishnd and 
lacific, and the Illinois Central It is in i legion of 
mines of bituminous coal, of which it ships laigc cjuinti 
tics It lias also zinc smelting works and otlu i muni 
factuics lopulition (1890) 9855 (1900) 10 446, of 

whom 3471 weie foreign born 

Lasker, Eduard (1829-1884) ( erman publicist, 
was born on 14th October 1829, at Jaioczui a village 
m the province of loscn being the son ol i Jewish trades- 
man Ho attended the gymnasium and afterwaids the 
University of Bieslau In 1848, aftei tlio outbreak of the 
Revolution he went to Vienna and entered the Students 
Legion which took so prominent a pait m the disturbances, 
he fought against the Imperial troops during the sic 0 e of 
the city m October but was fortunate enough to be able 
to return to his home He then continue cl his le e al studies 
at Breslau and Berlin, and after a visit of three jcais to 
England, then the model state for German liberals 
entered the Prussian judicial service He was occiijnd 
m various posts chiefly m tho Berlin city courts but lie 
never advanced far m Ins official career In 1870 lie kit 
tho Government service and m 187 3 was appointed to an 
administrative post in the service of the corpoiation of 
Berlin He had been brought to the notice of the political 
world by some articles ho wrote m 1861 to 1864 which 
were afterwards published under the title 7 m J tyjawnny* 
qeschichte Preussens and in 1865 he was eke ted member 
for one of the divisions of Peilm in the Prussiau Parlia 
ment He joined the Radical or fortvlnitt party and in 
1867 was also elected to the German Parliament but he 
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joined in forming the National Liberal party, and in con 
sequence lost his seat m Berlin, which remained faithful 
to the Radicals, after this he represented Magdeburg and 
Frankfort on Mam m the Prussian and Meiningen in the 
German, Paili uncut He thr( w himself with great energy 
into his parhamontaiy duties and quickly became one of the 
most populu and most mfiuontnl members An optimist 
and idealist he joined to a feivont belief m liberty an 
equal enthusiasm for Gorman unity and the idea of the 
German st it< His motion that Baden should be included 
m the North ( ciman Confederation in Januuy 1870 
caused mm h e mtnrrassrnent to Bismarck but was not 
without <ih<t in hastening the cnsis ot 1870 His great 
work, however was the share he took m the judicial 
r< f oi m which was the great achievement of the parliament 
dutmg the ten years 1867 77 lo linn more than to iny 
other sin Jc individual is due the great codific ition of the 
law He threw himself into this work with lunarkable 
industry, and while he again and again w is able to compel 
the Government to withdraw oi une. nel j>ioj>osals which 
seemed clangeiuus to liberty he opposed those I iberils 
who, unable to obtain ill tlu concessions they called for, 
reiused to vote foi the mwliws is i whole A speech 
marie by Las] cron 7 tli 1 < biuuy 187 1 , in which he ittacktd 
the manage merit of the 1 out latuan Railway caused a great 
fiemsation, and his e xjiosuie of the linaneial mismanagement 
brought about the tall of \V igenci, one of Bismaieks most 
trusted assistants By this i< tion he caused howevei 
some e mbari assm nt to Ins jiarty 1 his is genu ally regarded 
as the beginning ol tlu i e ae tion against economic Libi ralism 
by which he and his paity were to be deprived of their 
influence He ic fuse el to follow Bismaick m Ins financial 
and economic jioliey uftu 1878 always unsympathetic 
to the Chancellor, he wis now selected fetr his most bitter 
ittacks Between the Radicals and Socialists on the one 
Nido and the Government on the other, like many of his 
friends he was unable tomuntam himself In 1880 he 
lost lus seat m the Piussian Parliament, he joined the 
Secession, but was ill at east m lus new position Broken 
in health and sjnnts by the incessant labouis of the time 
when he did “half the woik of the Reichstag he went in 
1883 for a tour in Amciica, and died in that country on 
the 5th ot January 1884 He was unmarned 

Lasker s death was tho oe c anion of a cuuous episode wine h cause?d 
much disc ussion at the tim i Iho Ameucan House of Rcpresenta 
tives adopted a motion ot icgiot and added to it these* words — 

That lus loss is not alone to be mourned by the people of Ins 
native land whoio his him and const mt exposition ot ana devotion 
to Ik ( ami hboi al ldoas have materially advanced the social politi 
eal and ueonomu conditions ot these jitoplo but by tho lovers ol 
libei ty tlnoughout the wmld Tins motion was sent through the 
Amu lean envoy at Beilm to the C eiman hoieugn Ofheo with a 
ree^uest that it might bo communicated to the President ot the 
Reichstag II was to ask Bismaick olliuully to communicate a 
resolution m which a fomigu parliament evjnessod an opinion in 
( orman atlaus c \ae tlv opposed t) that which tho Impeior at lus 
adviee had always tollowod Bismaick there torn lcfimd to coni 
Tnuinuito the resolution and returned it to the (.oi man envoy at 
Washington He was much attae kod tor tins but the. dithculty 
would liave been avmh l had the lesolution been so framed as not 
to oxpiess an opinion n the. muitsot 1 askei s opinions winch at 
that timoweio a mattei el kui e ontrovc rsy or had it been eom 
nuinicatod (iiroe 11 y to th 1 1 sideut oi tli 5 Reic hstag and not by the 
moans oi diplonmtu agents wh j aie the agents ot communication 
not botwoen parliament and pailiament but between government 
and govornmont (j w m ) 

Las Palmas, a town on the east coast of the 
island of Grand C anaty, residence of the bishop of 
Cananas and of the military goxunoi It is a well built 
town, with a modern thtatic at hen cum club, seveial 
Hospitals, good schools, and an institute Lis Palmas is a 
free port and haibour of refuge Its trade is important, 
especially as a port of call and a coaling station, and the 
greater part is m British hands, though the Germans 
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have been trying hard to get a footing since 1896 The 
coal trade is entirely in British hands , 213,000 tons were 
imported in 1898 The total value of imports m 1898 
was £438,411, of whieh £223,127 came from England 
The exports were chiefly bananas (£174,900 m 1900), 
tomatoes potatoes, and oranges, the greate r j>art for Liver 
pool and London llie port h id a total shipping movement 
m 1898 of 1816 steamers, of which 1071 weie British, 301 
Spanish, 174 German 122 Italian, 78 French and 1015 
sailing vessels of which three British and 993 Spanish 
The harbour works of the poit of La Luz have been much 
improved since 1883 the Santa Catalina mole has been 
]>ush< d into deep watei, and road communication has been 
extended to the noith and centie of the island and to 
] as Pilmas itself There are engineering works and ship 
building yards, and a slipway winch will takt vessels uj> 
to 800 tons Ihe harbour has an area of nearly 160 
acies with a depth varying from 35 to 60 feet Population 
(1887), 21,018, (1897), 14,770 

Latacunga (Jiajaounca or according to local 
usage Tac ijn< v) chief town of the province of Leon, 
h cuador Central Amerie i on a high plateau of the Andes 
ovoi 9000 feet above sea level near the confluence of the 
Alagues and the Cutuehi to foim the latitc an affluent 
of the Pastaza, 52 miles south of Quito, uid about 25 
southeast of the volcano of Cotopaxi Founded in 1534 
it was four times destroyed by earthquakes between 1698 
and 1798 It is substantially built chiefly of pumice 
stone A largo proportion of the inhabitants are Indians 
and the trade is mainly local Nitrate of potash in 
obtained from the volcanic deposits m the neighbourhood 
In the vicinity are the rums of a palace of the Incas 
Population, 1 0,000 

Latakia, or Laihkiykh the chief town of a 
Hinjak of the Beirut vilayet situated on the Synan coast 
opposite tho island of Cyprus The population eompnses 
12,000 Moslems 10 000 Christians (Syrians, Armenians 
Maromtes Roman C atholics and Protestants) Ihe ptojrle 
are chiefly employed in tobacco cultivation, silk culture 
and the sponge fishery In 1900 the exports amounted 
to £79,512, and the imports to £64 000 

LA.U ban, a town of Prussia province of Silesia, 10 
miles by rail east of C oilitz It has potteries tanneries 
bleichmg oil mills linen and cotton weaving and printing, 
and manufacture of machinery 3 here are monuments to 
the Imperor William I (It 95) and the war of 1870-71 
Population (1885), 11,2 50, (1900), 1 5 792 

Lauenburgf a town of 1 russia province of Pomcr 
ania 50 miles by rail north west of Dan/i*, It has a deaf 
and dumb asylum and a prowncial lunatic asylum , and 
flax and woollen spinning iron woiks and brick works 
Population (1885), 7214, (1900), 10 4 56 

Latin (Czech, Louny ), the chief town of a govern 
ment district in north west Bohemia, Austria, on the right 
b ink of the Eger The boundary between the Czech and 
German districts lies b tween it and the neighbouring 
town of Postelberg to the west It has machine and 
metal industries, sugar refiling*,, brewing and corn milling 
Population (1890) 6346, (1900), 10,212 

LaunCOStOn (or Dunhevld), a municipal borough 
and market town in the North eastern or Launceston par 
hamentary division (since 1885) of Cornwall, England, on 
the Rensey 13 miles by road and 19 miles ail north 
west by west of Tavistock Recent structures are the 
town hall (1887) a temperance institute (1889), a Baptist 
chajiel (1*892), a Bible Christian chapel, water works 
1895), sewage disposal works (1898), and a public library 
1899) There are tanneries and iron foundnes Area, 
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2188 acres Population (1881), 3808, (1891), 4345 
(1901), 4053 

Launceston, the second city of Tasmania, on the 
river Tamar, in the county of Cornwall, about 40 miles 
from tho north coast of the island by water The river 
is navigable to the town for vessels of 4000 tons at full 
tide There is a railway Tho city is well laid out and 
has a good water supply The electric lighting has cost 
£90,000 The Albert Hall seats ovet 2000 people The 
quuitity of fruit grown m the district increases yearly 
I he scenery is very picturesque The mean annual ram 
fall (3 years) is dl 97 inches Population of city proper 
(1891), 17,208, (1901) 21 180 

LCi Union, a town of Spun, province of Murcia 
5 miles cast of Cartagena and close to the Mediterranean 
Population withm municipal boundaries (1887) 20,966 
(1897), 21 594, of whom a little more than half inhabit 
the place itself Iho rest are scattereel among tlnity works 
oi foundries, and mine iron man gain se calamine, sulphur 
and loid It is quit* a modern town, having sprung 
up in the second half of the 19th century It has good 
modern municipal buildings, schools, hospital town hall, 
large foctoi les, rt gul u sti eets and a voiy animated asp* ct 

Laurier, Sir Wilfrid (1811 ) British 

Colonial statesman, the first French Canadian I rennet of 
the Dominion was born at St T m Qutbte, 20th Novtm 
ber 1841 He was educated at I Assumption College 
giaduated in law at M Gill Univeisity in 1804, and was 
admitted to the bai in the same ye u His ability at 
mice be came manifest and lie rose i ipidly m his profession 
In 1871 ho began Ins political caieer when he was tie* ted 
is a I iberal to tin (Jut bee Provincial Assembly Ills 
eloquence and gi isp of public questions sptcdily gave him 
a conspicuous position hi 1874 he was elected to the 
Dominion Parlnmuit wlitic by Ins high personal char 
ictci and gieit oiitoiu il gifts lie soon bcorat one of 
the lcadtis oi the Libual party Atom time he edited 
1 e D( { frich<ur In 1877 Liunei was appointed Minister of 
Inland Ivevenue m the M ickeu/u government a position 
which he held until tin resign ition of tho ministry m 1878 
He was a consistent advocate of the policy of I ic< 
Truk so fai as the revenue it quncments of the colony 
would allow Although a Homan Citholic, his untom 
promising resistance to tlu diet it ion of the Romm 
Catholic hierarchy on the Manitoba schools question 
dt monstratod that he wxs ind*pt ndt lit of t It rieal mflut nee 
m politic il allairs On tlit letncmcnt of Mi Blake fiom 
the It ulership of the T ibtial party m 1891 T mrier was 
chosen is his successoi V\ he n the ( oust i v itivc Premier 
brought forward proposals foi a recipioeity trtaty with 
the Dinted States, with cert un lestnctions, Lam it i ind 
the I ibeials advocated umestrioted recipioeity At tin 
general election of 1896 Launei s platform included fiscal 
reform in thew direction of Tree h idt tilt extension of the 
franehist the enlargement of the tiaelt of Canada, and 
a policy of non interference with provinci d polities tspeci 
ally with legard to Manitoba *The liberals seemed a 
striking \ietoiy — the numbem being, 118 Libcials, 8b 
Consei vatives and 8 Inek pendents who were general 
suppoiters of the Liberal puty I aurior became Pnme 
Minister and the session of 1897 was distingufklied for its 
epoch making financial measures, a preferential rate in the 
tariff bein 0 given to imports from the mother country 
(see Canada) The colebiations of 1897 m honour of 
Queen Victorias Diamond Jubilee excited extraordinary 
enthusiasm throughout Canada The colonial premiers 
visited London in order to attend the festivities, and on 
that occasion Laurier was appointed a privy councillor 
and created GCMG His personality at once made an 


ON — LAYAL 141 

impression in England His facial resomblance to both 
Lord Beacon sfieid and Sn lohn A Macdonald, his 
vigorous patriotic sptuhes in which, wink acclaiming 
the Imperial tie with the mother country ht vindicated 
for Canada its title to be called a “nation* and his 
striking position as a tolonnl Liberal lcadu who was yet 
an Imperialist made him every w hue a itmukablt figuie 
When war broke out m South Africa in Oetobei 1899 
the laurici Cabinet at once decided to send a forte of 
1000 men to assist the TmpC ml (government in March 

1900 the Dominion Assembly after an eloquent spteth 
from Sir Wilfud appiovtd tlu action of the ( overnment 
In November 1900 the general election took plate tluough 
out the Dominion wlitn a largely me least d majority was 
returned for T aunu s (overnment In the st ssion of 

1901 Sir Wilfrid I unit i intioduud mil tuned n Pill 
decreeing that Queen \ atoms buthday should be made 
a perpetual holiday thiou^hout the Dominion 

Laurium, a village m Houghton county Michigan, 
USA, formerly Calumi l It is on the Upper 1 emnsula, 
in the copper legion of Keweeruw Point I opulation 
(1890) 1 1 >9 (1900), 56 H of whom 2286 wuo foreign 
born 

Laurvlk, or Lakvir i seapoit town of Norway, it 
the head of a bay oil the south coist, 98 miles by iail south 
south west of Christiania It has various lndustucs in 
eluding saw and planing nulls, shipbuilding glass works 
and fictories foi wood pulp, bands, and potato flour, and 
an active trade in exporting timber ice wood pulp mei 
gi unite chiefly to ( icat Britain and in importing from the 
Stine countiy eoal and salt The total trade amounts to 
about <£110 000 annually iho poit which e tu iccei\e 
the largi st vessels and Ins a de pth of 1 8 to 2 1 ieet bt side 
tin quays, is enteied and eleare d by e lose upon 100 000 tons 
annually A much frequented hydropathic was opened in 
1880 Population (1891) 11 261 (1900) 10 664 

Lausanne y tho cipital of tht canton of Vauel in 
Swit/erhnd 18 miles b} i ul noitlicast of ( ciu\a It 
is .128 feet above} tho like or l >58* feet above the h\cl 
of tho sea The Grand iont, 79 feet high and 590 \ foet 
long was widened in 1891 The academy was founded 
in 1597 ilium el lately at tei the Berne so conquest of 15 56 
and in 1891 was raised to tin lank of a univiisity In 
tho winter of 1898-99 it w \s attended by 264 m itneulated 
students ( lbbon s house, 1 i ( iotte, was only dcstioycd a 
fewyensago Population (1888), 510 (1900) 47,441 

In 1888 the Jhieneh spt il lnginlnbitants numbered 25,750, 
the Germ ui speaking 5701 the It ill m speaking 852 , 
other langu i a e s 10 54 In the same yt tr the I iote stants 
numbered 28,4 51, ltoman Catholics, 4i75, Jews, 184 

See vols vi and vn (1840-47 and 18 1) of the MS moire* de la 
S icitlSd Ihstouede la buuse homaiule — Mli fdhh 111 ai> Histone 
Studu* ui laud lhrnc and Saioy l vols london 1897 M 
SeiiMin M moves Ilcsto) iquts sur l Dioc s d< Lausanne 2\<1h 
P ubouig 18^0 

Lavagna, a town of the province of Genoa Liguria, 
Italy, 43 miles south east of Genoa by iail on the shoro of 
the Mediterranean Tlicehuieh of ban Salvador has been 
proclaimed a national monument Shipbuilding is i arned 
on elate and marble are quarried, and olive oil prepared. 
1 opulation, about 7 000 

Laval f chief town of the department of Mayennc, 
France 187 miles west south west of 1 ans on the ntilway 
from Pans to Brest The chief industry is still nomin 
ally the same -the manufacture of wutils (tickings) — but 
4 tickings no longer adequate ly represents the character 
of the material produced Coutils now include fabrics 
of different kinds either wholly of linen or of cotton or 
a mixture of both The industry is carried on chiefly m 
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large factories, of which there are several m the suburb of 
Avemeres Population (1881), 23,534, (1891), 24,495, 
(1901) 30,356 

Laveleye, Smile Louis Victor de (1822- 

1892), Btlgun economist, was born at Bruges on 5th April 
1822, and educated there and at the College Stanislas, Paris, 
a celebrated ( stabhshment m the hands of the Oratonans 
Thence he returned to Belgium, and continued his studies 
at the Catholic University of Louvain and afterwirds at 
Ghent, where he came und< r the influence of lluet, the 
philosopher and Christian Socialist In 1844 he won 
a prize with an essay on the language and lit raturo 
of Provence In 1817 he published L Ihstoire des rots 
francs , and m 1861 a Trench version of the Nihelumgen, 
but though he never lost Ins interest in literature and 
history, lus most important work was in the domain of 
economies He was one of a group of young lawyers, 
doctors, and critics, all old pupils of Huet, who nut once 
a week to discuss sot lal and economic cpiestions, md was 
thus led to publish Ins vuws on thise subjects In 1859 
some articles published by Laveleye m tire Revue dis Deux 
Mondes laid the foundation of his reputation as an econo- 
mist In 1864 he was elected to the chair of political 
economy at the State University of Liege Here he wrote 
his most important works la Russie et lAutruke depun 
S adowa (1870) bssai su 7 les formes de </ouvemement dans 
l(S sonetes modirnes (1872), Des causes actueUes de guerre 
en Europe et d< l arbitrage, and A la propiute et de 
sts formes primitives (1871), dedicated to the memory of 
fohn Stuart Mill and Inn^ois Huet Ho died at Doyon, 
near Inge on Ird Tanuiry 1892 De Laveleye s name 
is particularly connected with bimetallism and primitive 
property and hi took a spec lal interest in the revival and 
pi c sorvation of small nation ilities But these subjects by 
no m< ms e\h lusted tin range of his activity whit h include d 
the whole it dm of political science, political economy, 
mom t try cpiestions mtc rnation il law foreign and Pelgian 
politics cpiestions of education, religion and morality, 
travel and literature He had the ait of popularizing 
even the most technical subjoc ts, owing to the clearness of 
his view and his firm grasp of the matter m hind He 
was a frequent contnbutoi to the Kevui des Deux Mond.es, 
hevue de Belgique the Nineteenth Century , the Eortmghtlg , 
and the ( ontemporai y reviews He was especially attracte d 
by 1 ngland, where he thought he siw realized many of his 
iel( als of hoc lal political, and religious progress The most 
widely circulated of Lave le ye s works was a pamphlet on 
f< /vi) ti denial en Belgique, ol which 2,000 000 copies 
wue cnculatod m ten languages 

Lavlgferle, Charles Martial Allemand 

(182j~ 1892) cardinal archbishop of Carthage and Algiers 
and prmntc of Africa, was born at Biyonne, 31st October 
1825 The son of a customhouse officer, he chose an 
ecclesiastical careei and eune to St Sul] net Pms in 1840 
He was ordained priest in 1849 and was professor of 
ecclesiastical histoi} at the Sorbonne from 18 j 4 to 18 >6 
His superiors however, soon discovered tint lie was an 
administrator as well as a scholar, and at the end of 1856 
he accepted the direction of the schools of the Last He 
started shortl) afterwards for S\na, and was thus for the 
first time brought into contict with the Mahommedan 
wen lei “Cest Ik, he wrote quo ] ai eonnu enfin ilia 
vocation ” Activity m directing missionary work, and 
especially m alleviating the distresses of the victims of the 
Diuses soon brought him pioinmently into notice , he was 
made a chevalier of the Legion of Honour and m October 
1861, shortly after his return to I uropo was appointed 
French auditor at Rome 1 wo years later he wois raised to 
the see of Nancy, where he remained for four years, during 


which the diocese became one of the best organized and 
best administered in France While bishop of Nancy he 
met Marshal MacMahon, then governor general of Algeria, 
who n 1 866, when the see of Algiers fell vacant, offered 
him the succession It had already been raised to an 
archbishopric m July 1866, the transformation was 
authorized in August 1867, and Lavigerie landed in 
Africa on the 11th May following The famine which 
was to decimate the native population was already 
making itself felt, and the archbishop began m Novem 
ber to collect the orphans into villages This action, 
however, did not moot with the approval of MacMahon, 
who feared that the Arabs would resent the cessation of 
the religious peace, and thought that the Mahommedan 
Church, being a state institution m Algeria, ought to be 
protected from proselytism, so it was intimated to the 
prelate that his sole duty was to minister to the colonists 
Lavigerie, however continued his self imposed task, refused 
the primacy of I yons, which was offered to him by the 
emperor, and won his point Contact with the natives 
during the famine caused Lavigerie to enti rtam exaggerated 
hopes for their general conversion, and his enthusiasm was 
such that ho offered to resign his archbishopric m order 
to devote himself entirely to the missions Pius IX 
refused this but granted him a coadjutor, and placed the 
whale of equatorial Africa unde r his missions In 1 870 
Lavigein warmly supported I apal infallibility In 1871 
j he was twice a candidate for the National Assembly, but 
was defeitcd In 1874 he founded the Sahara and Sudan 
Mission, and sent missionaries to Tunis, Inpoh T ast Africa 
and the Congo The order of African missionaries thus 
founded, for which Lavigerie himself drew up the rule, 
has since become famous as the “ P6res Blancs T rom 
1881 to 1884 his activity m Tunisia so raised the prestige 
of France that it drew from Gambotta the celebrated 
declaration, “I Anticlcricahsme nest pas un article 
d exportation, and led to the exemption of Algeria from 
the application of the decrees concerning the religious 
orders On 27th March 1882 the dignity of cardinal was 
conferred upon I avigeno, but the great object of lus 
ambition was to restoi e the see of St 1 ypnan and m th it 
also he wis successful, for by a bull of 10th November 1884 
the primacy of Cirthige was re erected and Lavigerie 
received the pallium on the 25th of Tanuiry following 
The later years of his life were spent m ardent anti slavery 
propaganda and his cloqu< nee move d 1 irgc audit net s m 
London as well as in Pins, Brussels and other parts of the 
Continent He hoped, by organizing a fraternity of armed 
laymen as pioneers to restore fertility to the S xliara but this 
community did n£t succeed, and was dissolved lx fore his 
death In 1890 I avigcnc appeared m the new character of 
a politician, and arranged with I ope I eo \1 II to make an 
attempt to reconcile the C hurcli with the Republic He 
then invitid the officers of the Meditenanean Squadron to 
lunch at Algiers, and practically re nouncing hvi monarchical 
sympathies, to which he clung as long as the comte de 
Chambord was alive expressed lus support of the Republic 
and emphasized it by hifmg a band to play the ‘ Marseil 
luse The further steps in this e\olution emanated from 
the Pope and Lavigerie, whose health now began to fail, 
needed comparatively mto the lmckgiound He died at 
Algiers on the 26th N ovember 1892, and by his death 1 ranee 
lost one of her most popular prelates and the anti slaveiy 
cause one of its most zealous champions (c r u ) 

LavOS, a town of Portugil district Coimbia 4 miles 
south of 1 lgUeira da 1 oz, and on the south side of the 
estuary of* the Mondego Here the greater part of the 
British forces landed m 1808 In 1900 it had a popula 
turn of 7967 
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I United Kingdom 

T HE last thirty years of the reign of Queen Victona 
were rich in legal changes affecting as well the poll 
tical constitution of the government and the social rights 
and obligations of the citizens of the United Kingdom as 
the machinery for the administration of the law It is with 
the latter class of reforms, so far as they relate to England, 
that this article will chiefly deal By far the most lm 
portant legal reform, as regards both the magnitude of the 
interests concerned and the character of the changes made, 
was that effected by the passing of the Judicature Act 
1873 (36 and 37 Viet c 66) Any person who desires to 
know in a general way the constitution jurisdiction, and 
practice of the Courts of Common Law and Fquity, at 
the commencement of Queen Vutonas reign, should reul 
the brilliant essay of the late Lord Bowen in The licign 
of Quien Victona published in the Jubilee year 1887 
I wo systems of jurisprudence were administered by the 
( ommon Law Couits and by the Court of Chancery, 
differing from each other m their rules and methods, and 
in some respects antagonistic and even contradictory • One 
person might be ret ognized as the ownci of an estate in the 
Common Law Courts and another in the t ourt of C hancery 
hack system had been built up on its own lines by a sue 
cession of eminent judges and was within its limits logical 
and complete But the practice in each system was bound 
fast by subtle distinctions and useless tech nit alities, and 
preserved anomalies which, however interesting to the legal 
historian, were devoid of all meaning to the modern 
practitioner The Court of Cham cry was a byword for 
dilatory proceeding and magnitude of expense The 
iiumbei of judges m that court was insufficient for the 
work, while m the arrangements of the C ommon Law C ourts 
there was a waste of the highest judicial ability Between 
the year 1837 and the year 187 1 much was done by the 
Common Law Procedure Acts and the Chancery Amend 
merit Acts to reform the more obvious defects m the 
pi acticc of the courts, but until the pissing of the Judi 
c ature Act 1 87 1, the Courts of ( ommon T aw and the 
Court of Ckamery retained and exercised their separate 
juusdiction The Couit of Chance ly still restrained i 
sue cessful litigant m the $uee n s Bench from e nfore ing 
his judgment, and so late as the year 1 87 4 (the yeir be fore 
the Judicatuie Act came into force) a man who lnd a 
perfectly good title to relict lost histase in the ( ourt of 
( liancery because he asked foi an injunction and it was 
held that his right was to damiges, wlneh was cognizable 
only m a Court of ( ommon I aw His bill was dismissed 
with costs in Chancery and he subsequently brought an 
action at-law and succeeded (compare Anpden v htddon, 
L it 10 ( h 394 with A&pdin v S eddov t IK 1 Ex D 
496) The Court of Chancery still continued to conduct 
its cises by means of bill and* answer Only those who 
had to pie pare these answcis to written interrogatories 
know the weariness of the task — usually without much 
effect on the result of the case bxccpt m rare instances, 
evidence was still taken on affidavits, subject only to cross- 
examination before an b xaminer m Polls \ ard There 
was an efficient court of appeal in ( hancery, but a writ 
of error from a Common Law Court to the Fxchcqucr 
Chamber lay only in certain cases, and outside these limits 
there was no appeal 

The Judicature Act of 1873 was carried thiougli Parlia- 
ment by I ord Selborne, assisted by the Attorney General 
and Solicitor General (Sir J D , afterwards Lord, Coleridge 
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and Sir George Jessel), and with the support of Lord 
Cairns It was originally intended to come into operation 
on 2nd November 1874, but this date was 
altered by an Amending Act to 2nd November 
1875 Various Amending Acts were subse 
quently passed, the twelfth of these being in the ye ai 1899 
these Acts together form the constitutional charter of tlu 
superior courts of bngland and with the rules which have 
been made under them regulate tlui jurisdiction, pro 
cedure, and piactice By the Act of 1873 the ( ourt of 
Chancery, the Court of Queen’s Bench the Court ot 
Common Pleas, the C ourt of b xch< quer the High ( ourt 
of Admiralty, the Court of Probate ami the Court of 
Divorce and Matrimonial C auscs were consolidated into 
one Supreme 1 Court of Judicature (sec 3) divided into two 
permanent divisions, tailed “the H lgh C oui t with (spe aking 
broadly) original jurisdiction and the Court of Appeal 
(sec 4) lhe reader will at once realize the bold and 
revolutionary character of this enactment By one sec tiou 
of an Act the august Queen s Bench, the Common Pleas 
in which serjeants only had formerly the right of audience 
and the bxchequer which had its origin m the m n n of 
Henry I and all their jurisdiction criminal legil and 
equitable, were vested m the new court Law and equit 
can be administered by every branch of the court and i 
suitor can no longer be bandied from one couit to anotkei 
oi lose his action merely because he has brought it in 
a wrong court oi sought an inappropriate renu dy Nor 
can a suitoi be deprived of a judgment, which he has 
obtained at common law by an injunction in a court of 
equity but eve ry defence whether legal oi equitable can 
be raised in the court m wlneh the action is hi ought 
(sec 24) bor the moie convenient despatch of business 
however, certain classes of ictions aie assigntd to partic ular 
divisions of the High ( ourt (sees 22 mel 24) and theio 
is a ]>owcr to transfei c uises from one division to anothei 
There weie originally thiee Common law Divisions oi 
the High Court corresponding with the three foimer 
Courts of (ommon Law But after the deith of 1 oid 
Chief Baion Kelly on the 17th September 18S0 and ol 
lord Chief Justice (oelburn on the 20th November in 
the stunt year the Common Pleas and Exchequer* Divi 
sions were (by Order in Council 10th December 1880) 
consol i dated with the Quec n s Penck Division into one 
division unelei tlm presidency of the Loid Chief lustiee 
of b upland to whom, by the 25th section of the Juclica 
tuie Act, 1881 (44 and 45 Viet c 68) all the statutory 
jurisdiction of the C hief Baron and the C hief Justice of tlu 
Common lleas was tiansfcned lhe High Court, thue 
fore now consists of the Ckuiccry Division the Common 
I aw Division, under the name of the Kings Pinch Divi 
sion and the Probate Divorce and Admit ilty Division 
To the Kings Bench Division is also attic heel by older 
of the I ord C bane clloi (1st January 1881), the business 
of the London Couit of Bankruptcy 

The ( hancery Division originally consisted of the Lord 
Chancellor as President and the Mastc r of the Polls and 
the three Vice Chancellors lhe Master of the Lolls was 
also a member of the Couit of Appeal, but Sir George 


1 The comte de Fratiqueville m las interesting work Te 'SyetiiM 
Judicicure de la ( rande Jinfagne tritiu/is the usi of the word 
supreme as a designation of this court a asmuth as its judgments 
are subject to appeal to the House (f Lori but in the Act of 1878 
the appeal to the House of Lords was al olwhui He is also severe 
on the illogical use of the w rds division an 1 court in many 
different senses (vol i pp 180-181) 
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Jessel who held that office when the new system came 
into force, regularly sat as a Judge of hirst Instance 
until 1881 when, by the Act of that year (see 
Division 2) the Master of the Rolls became a member 
of the Court of Appeal only, and provision 
was made for the appointment of a judge to supply the 
vacancy thus occasioned (sec 3) bir James Bacon 
(b 1798 d 1 Hli j) was the last survivor of the Vice 
( h Mice Hors lit retained his seat on the Bench until the 
jear 188(5, wh n he retired after more than seventeen 
> ( ars judnnl service lor some reason the solicitois 
when the y had the r hoic t , preferred to bring their actions 
in the ( h me try Division The practice mtioduced by 
the Judicature A(t of trying actions with oral evidence 
instead of affidivits and the compaiative inexperience of 
the C hant cry judges and counsel m that mode of trial 
tended to lengthen the time required foi the disposal of 
the business Demand wis conseepie ntly made for more 
judges in the Chancery Division By an Aet of 1877 
(40 and 41 Viet c 9, secs 2, 3) the appointment of an 
additional judge in that division was authonzcd, and 
Sir Edward Iry (afterwards better known as a I oul 
Justice*) was appointed In August 1899 the Crown con 
se nted to the appointim nt of i ne w judge of the High 
Court in the ( lnncciy Division on an address from both 
Houses of Pailiamcnt pursuant to the 87th section of the 
Appillati lunsdietion Act, 1876 (39 and 40 Viet c 59), and 
m the following month of OctoW Mr Justice 1 irwcll was 
appointed iho Chancery Division therefore, consnted 
in 1902 of the Loid Chancellor and six puisne judges 
The latter art styltd and iddressed m the same manner 
as was cnstonmiy in the old Common Law Courts 1 
Until litcly tht re were only four judges of this division 
(bcin n tht suetessois of the Master of the Rolls and the 
time \kc China llors) to whom chxml>ers were attached 
Iho fit tli judgt htaid only causes with witnesses trms 
ferud to him from the overflowing of the lists of his four 
buthren In eacli sit of chambers there wt re three chief 
< It i ks, with a stalf of assistant cltiks unchr thirn The 
chief clerks had no original jurisdiction but hcaid appli 
citions only on bohili of the judge to whose clumbers 
they belonged anti theoretically every suitor had the 
right to have Ins apphe ition he aid by the judge himself 
in chambers But the appointment of a sixth judge 
enabled the Lend C hanct llor to carry out a refoim 
ricommondid by a dopirtmcntal committee which re 
ported m lSS r > Ihe great difficulty m the* Chancery 
Division always was to secure the continuous hearing of 
actions with witnesses as nearly one half of the judge s 
time was taken up with cases adjourned to him fiom 
ehambtis and other administrative business and non 
witness actions and motions The interruption of a 
witness action foi two or three days particularly m a 
country < ise occasioned great expense, vnd had other 
inconvenient es It was a simple remedy to link the 
judges in pans with om list of causes and one set of 
chambers assignod to each jiuir This reform was effected 
by the alteration of a few winds m certain ruLs of 
court Hurt* wtri there fort, m 1902 only three sets of 
chambers, each containing four chief cltiks, or as they 
are now styled Masters of the Supreme Court, and one of 
the linked judges by arrangement between themselves 
continuously tries the witness actions in their common list, 


1 iho comte de Fruuqtiovill© comments on the misuse of tlio title 
Lord m a Drawing judges as another anomaly which only adds to 
the confusion but perhaps unnecessarily According to Foss (\ol 
viii p 200) it was only in the 18th century that the judges began to 
be ad lressed by the title of Your Lordship Tn the \ear Books (lie 
aids) they art constantly addressed by the title ot Sir Sir vous 
wives bien etc. 
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while the other attends in chambers and also hears the 
motions, petitions, adjourned summonses, and non witness 
cases 

Although styled Masters, it does not appear that the 
chief derks have any larger or different jurisdiction than 
they had before They are stdl the representatives of and 
responsible to the judges to whom the chambers are 
attached The judge may either hear an application m 
chambers or l lay dncct any matter which he thinks of 
sufficient importance to be argued befoie him in court, 
or a party may move in court to discharge an ordei 
mule in chambers with a view to an appeal, but this is 
not required if the judge certifies that the matter was 
sufficiently discussed before him in ehambeis 

Under the existing rules ot court many orders can now 
be made on summons m chambers which used formerly 
to require a suit or petition m court (set Order LV as to 
foreclosure, administration, payment out of money in court 
and generally) Iho judge is also enabled to decide any 
particulai question arising m the administration of the 
estate of a deceased person or execution of the trusts of 
a settlement without directing administration of the whole 
estate or execution of the trusts generally by the court 
(Older LV rule 10), and wheiean application for accounts 
is made by a dissatisfied be nc ficiary or creditoi to order 
the at counts to be delivered out of court, and the. applica 
tion to st nid over till it can be seen what questions (if 
any) arise upon the accounts requiting the intervention of 
the court (Order LV 2 10a) Delay and consequent 
worry and expense are thus saved to the paities and, at 
the same time a ^riat deal of routine administration is 
got rid of and a larger portion of the judu ial temi can be 
ele voted to he aring u tions and d< e ldmg any cpiestion of un 
jiortanco in court Iho work of the chambers staff of the 
judges has probibly been increased but on the other hand 
it has been lightmed by the* removal ot the* Winding up 
business Tht C hanceiy Division has also inherited fiom 
the Court of Gliancciy a staff of registrars md taxing 
masters 

The King s Bench I iivision < onsists of the 1 ord C hicf 
Justice and fouitoui puisne jud 0 cs It cxciciscs oiiginal 
jurisdiction anil also appt Hate jurisdiction fiom 
tlu* county courts anil othei liifenoi courts ^nch 
By the Aet of 1873 (see 45) this appellito Division 
junsdution is conferred upon the High Couit 
generally but m practice it is overused by a Divisional 
Court ot the Kings Bench Dm ion only Ihe deter 
mmation ot such xppeils by the High Couit is final, 
unless leave to appeal is givtn by the couit which heird 
flit ajqx il or by the Couit of Apjieal Theie was an 
exception to this rule as rt ^ arils cirtun oiders of Quarter 
St ssions the history of w hit h involves somo complication 
But by see 1 (5) of the Aet of 1894 the rult applies 
to all cases where there is a right of appeal to the High 
Court from any couit or person Tt may be htrt mtn 
tioned that if leave is given to appeal to the Court of 
Appeal theie is a fuither apjital to tht House of Lords, 
except m bankruptcy (47 Vut c 9 set 101- (a)) when 
the decision of the Court of Appeal on appeal from a 
divisional court sitting m appeal is made final and con 
elusive It js suggested that under the new distribution 
of business in the C hanecry Division, appeals from the 
county courts m equity and some other matters might 
advantageously go to two judges m that division 

There are masteis m the Kings Bench Division 
Unlike the masters m the Chancery Division, they have 
original jurisdiction, and are not attached to any particular 
judge They hear applications in chambers, act aB taxing 
masters and occasionally as referees to conduct inquiries, 
tako accounts, and assess damages There is an appeal 
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from the master to the judge in chambers Formerly 
there was an appeal from the judge in chambers to a 
divisional court in every case and thence to the Court of 
Appeal until the multiplication of appeals in small inter 
locutory matters became a scandal Under the Act of 
1894 (57 and 58 Viet c 16, sec 1) there is no right of 
appeal to the Court of Appeal m any mtcrlocutoiy matters 
(except those mentioned m subs (£)) without the leave of 
the judge or of the Court of Appeal, and in matters of 
“practice and procedure * the appeal lies (with leave) 
directly to the Court of Appeal from the judge in 
chambers 

The Probate, Divorce, and Admiralty Division consists 
of the president and om puisne judge To it are assigned 
Probate caUHta an d matters over which the ( ourt of 
Divorce Probite or the Court for Divorce and Matri 
and monial Causes, or the Hi & h Court of Admiralty 
Admiralty had exclusive jurisdiction before the Judicature 
Division But any cause or matte i assigned to 

this division may be hoard at the request of the President 
of the High Court by any other judge of the High Court 
The union of the nliniialty with the probate and divorce 
business in one division is an interesting relic of the 
time when the junsdiction m admiralty piobatc, and 
matrimonial causes was confined to the * civilians m 
1 )octors Commons 

There are two rcgistiais of the probate and divorce 
side of the division In contentious matters they pcifoim 
similar duties to those performed by the masters in the 
Kings Bench Division and duimg the long vacation they 
exercise most of the powers of the judges as to nutters 
heard upon motion (JO and 2 1 Yict e 77, hoc 44) in non 
contentious nuttas they issue ^rints of probate m common 
form and kite is of adimmstr ition andcxereise a general 
control ovci the piocedure in the district registries of the 
couit Uiere are i registuu and in assistant r< gistiai on 
tin admiralty side ot the division 1 he othee of the 
rc n istiai is of some antiquit} I hey lieu mtcrlocutoiy 
ipplications m pending actions ami they tax eosts i lie 
mote mipoitant part of then duties is to tel as k hues 
on references to them “assisted by merchants to assess 
dannges m collision ind silv t n < cists and to talc 
accounts on all nutters within the admiialty juusdietion 
of the court 

The keystone of the structuie is i stion^ ( ouit of 
lppial Changes have from time to time been made m 
the constitutional this couit 1 As constitute d 
^Appeal * in 1^02 it. consisted of tr officio members ind 
five oicbnuy members who are styled Lords 
Justices ot Appt il UiLCjrofluw members are the I old 
( liancelloi every person who has held the othee of Lord 
Chancellor, the Lord Ohict Justice the Master of the 
Lolls, and the President of the Iiobite li Division It 
usually sits in two divisions of thru judges under the 
presidency ol the Mister of the Irells and the senioi Loid 
lustiee Jhe I old Chancellor when not engaged in the 
judicial business of the House # of I oids frequently sits in 
the court and the othei car officio judges ilso sit when 
their presence is rcepnrcil, owing to the ibsemc ot tny of 
the Lords Justices from illness or public engagements 
lord Hersehell alter ho eeised to be I qid Clianeelloi, 
not unfiequently sat All courts howevci good hive a 
tendency to run in grooves, and it is eminently desirable 
to secure such variety in the composition and presidency 
of this court as will counteract that tendency, and com 
mand geneial confidence foi their decisions It was 
fortunate that the services were seemed of such men (to 

1 18*5 (38 anel 39 Viet c 77 sec 4) 1881 (44 and 45 \ia c 68 
«ec* 2 4) 1884 (47 and 48 Viet c 61 sec 3) 1801 (54 and 55 
Viet c 43 sec 1) 
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speak only of those who have gone) as Lord Selborm Lord 
Cairns, Sir George Jessol, Lord Justice James I ord Justice 
Mellish, Lord Bramwell Lord h slier I ord Tustice Cotton 
and Lord Bowtn in building up the new system 

The jurisdiction of tlu Court of Appeal extends to (1) 
appeals from decrees and oiders of all the divisions of the 
High Couit , (2) appeal fiom the C ourt of ( liana ry of 
the county palatine of Lancastu (1) appeals ftom tlu 
Court of Chancery of the count) pilatint ot Durham (52 
and 53 \ let e 47 see 11) (4) appeals fiom the railway 

commissioners on que stions of law ( >1 and 52! \ n t i 25 
sees 17 and 55) (5) applications for a new Lull oi to 
set aside a voidict finding or judgment aftu tual by a 
jury (51 and 54 Viet < 41 sec 1) (b) appeals fiom the 

T ord Chancellor oi ail) otlm pi i on hiving junsdiction m 
lunacy, (7) ajipcals fiom orelere of tlu 1 iverpool Court of 
Passage (Aik U non v l)utv 1894 J Q B 222) (8) appeals 
lrom error on the record fiom the 1 oid Majoi s ( ouit ( Lc 
/Mont he v Hutton lclujiam (o llxl) 408) ind (9) 
last but not least appeals fiom a county couit judge or 
arbitrator on a ease stated untlci the Woikimn s ( omjH.il 
sation Act 1897 60 and bl Yict e 27, Sclud 2 (4) 
By a lettti of request of the Lend Chineelloi under see 
51 of the lun icy Act (5 1 and 54 Yict c 5) the lends 
Justices aie entrusted with the junsdiction of the judge in 
lunacy, and act as additional judges of the Chancery 
Division for the purpose of making oideis m C hincci) as 
well as lunacy whtn necessary 1 radically, the rt foie the 
Court of Appeal exercises the entire Inn icy junsdiction 
It has been doubted whether the ufucnei to the ( ouit 
of Appeal in Sehtd 2 (I) of the Woikmtns G mipensa 
tion Act 1897, was not a mistake, and it has been thought 
that what was intended win the court exeicising appellate 
jurisdiction from county courts, vi/ a divisional couit of 
the Kings Bench Division But the construction of the 
Act is iree from ambiguity and nunnious appe ils hive 
been entu tamed, with the i e suit that there is a further 
appeal m I nglarnl to the House of loids whereas 
neithei m Scotland noi (it is believed) in lie land is 
there any such appeal Fins hoivevci was not the only 
unomal) ox difficulty m this smgul uly ill thaw n Ac t I he 
junsdiction of the ( ouit ot Aj>j>c il is subject to the follow 
mg e xetjitions — (l)cndusol the High Com t in apjxals 
Lorn li tenor c ouits unless leave be obtained ol the couit 
ley which the oiilci is made oi ot the ( ourt of Ajipeal 
(2) orchis of the High Couit in registration anel election 
e iscs without the like leave (1) orders made b> consent 
of parties, oi as to costs only which b\ h\v ue left to 
the discretion of the couit (4) certain mte llocutory 
oiders mentioned m see I of the Act of 1891 (57 and 58 
Yict e lb) (5) orchis made in any cuminal cause or 
matter, save foi some error of law apparent on the reeoiel, 
as to which no ejucstion shall have been reserved lor tilt 
Couit ior Crown Cases Jtc serve el (b) ordt rs of tin. Admiralty 
Ihvisii n in eases of pn/e the appeal from which lies to 
His Majesty m Council The light of apjit il is also 
subject to this limit ition, that it does not extend to 
matteis which from their natme were not appealable to 
any court before tlu Judicature Act, oi m which the 
Court of Appeal has no means of eiiiorcm & oi executing 
its judgment and therefore it was held in the House ot 
Lords, overiuling the Court of A]>p< il that no appe il lies 
from the order of a judge disehai^in^ a prisoner under 
a writ of halt as lorjms {(ox v 7 /u/m 15 AC 50b) 
“If, ' said I oid Hersehell “the contention ot the iesj>ond 
ent is to jirevail, the statute has effected a grave constitu 
tional change , and later, * if the High Couit “lias 
inherited the combined poweis of the courts whose 
functions were tiansferred to it but none of them had 
any jurisdiction oi authority to review a discharge by a 
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competent court under a writ of habeas corpus , or to enforce 
the arrest of one thus freed from custody it seems 
to me to follow, that however wrong the Court of 
Appeal might think a discharge to have been, it would 
have been powerless to order a rearrest or at least to 
( nforce such an order The question whether an appeal 
would lie from order of the High Court refusing a writ of 
lud)eas corpus was h ft open 

‘In the Court of Apjical ’ says the editor of the 
Twhctal Statistics for 1899, 1 * there was a large mcreaso 
of business during that year The appeals entered rose 
irom 767 to 8 JO and wire 28 76 m excess of the average 
for 1894 98 r ike increase was chiefly in appeals under 
the Workmens Compensation Act Out of a total of 
826 appeals entered those under this Act were 140, or 
16 95 per cent of the whole ” The list of appeals at the 
i ommeneement of each successive sittings during the years 
1900-1901 showed a steady increase in the numbers wait 
ing to be heard It was not very dear how those) arrears 
were to l>o overtaken An addition to the number of 
ordinary members of the Court of Appeal would not 
achieve that end, unless arrangements could be made for 
the court to sit (temporarily at least) in three divisions 
and it would not do to weaken the authority of the court 
And while a special commission might be appointed, the 
difficulty was that the House of Lords and judicial com 
mil tee could not spare any of their members 

Tho order of the Court of Appeal is find m appeals 
from tho High ( ourt in Bankruptcy unless leave be given 
to appeal to the House of I ore Is (sec 104 Bankruptcy 
Act, 1883) and in divorce appe Us c xr opt where the decision 
either is upon the grint oi refusal of a decree for dissolu 
tion or nullity of marriage or for a declaration of legiti 
inacy or is upon any question of law on which the court 
gives leave to appeal (14 and 45 Viet c 68 sec 9), but 
no further appeal to the Hemse of Ioiels lies, even with 
leave of the Court of Appeal, on appeals from the High 
Court sitting as a court of appeal from county courts m 
bankruptcy With these exceptions there is now a right 
of appeal from every order ol the ( ourt of Appeal to 
the House. e>f lords By sec 20 of the Act of 1873, 
the appellate pirisdn tion of the House of Lords (so far 
as it affects Ingland) 'svas abolished, but this sectiem was 
i< pealed by the Act of 1876 Ixpericnce has probably 
convinced most persons of the wisdom of retaining a final 
court of appe U 

I he praetiec and procedure of the supreme court are 
regulated b> mlcs made by a committee of judges to 
x\ Inc h have bun added the president of the 
Mad** 10 * Ineorporatod Law Society, and a practising 
procedure banister md one other person nominated by 
the I ord ( hancellor The rules in forte in 1902 
wore those of 1881 with some subsequent amendments 
With the appendices they tilled a moderately sized volume 
( omplamts are) unde that they arc too voluminous anti go 
mto too much detail anti pi ice i buiden on tho time and 
temper of the busy practitiont r which he can ill afford to 
liear In the opinion of the water the authors of the 
rules attempted too much and it would have been 
better to provide a simpltr and more elastic code of 
procedure Rules have sometimes been made to meet 
individual cases of hardship, and rules of procedure ha\e 
been piled up from tune to time sometimes embodying 
a now expen men t and not always consistent with former 
rules It is, however, proverbially easy to criticize 

Hie most important matter dealt with by the rule s is 
th mode of pleading The authors of the Judicature Act 
had before them two systems of pleading, both of which 
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were open to criticism The common law pleadings (it 
was said) did not state the facts on which the pleader 
relied, but only the legal aspect of the facts or the 
inferences from them, while the Chancery pleadings were 
lengthy, tedious, and to a large extent irrelevant and 
useless there was some exaggeration in both statements 
In pursuing the fusion of law and equity which was the 
dominant legal idea of law reformers of that period, the 
framers of the first set of rules devised a system which 
they thought would meet the defects of both systems, and 
be appropriate for both the common law and the Chancery 
divisions In a normal case, the plaintiff delivered his 
statement of claim, m which he was to set forth concisely 
the facts on which he relied and the relief which lie 
asked The defendant then delivered his statement of 
defence, m which he was to say whether he admitted or 
denied the plaintiff’s facts (every averment not traversed 
being taken to be admitted) and any additional facts and 
legal defences on which he relied The plaintiff might 
then reply, and the defendant rejoin, and so on until the 
pleaders had exhausted themselves This sj stem of plead 
mg was not a bad one if accompanied by the right of either 
party to demur to his opponents pleading, te, to say, 

‘ admitting all your averments of fact to bo true, you still 
have no eause of aetion, or “ defence (as the case may be) 
The wfitir, however, thinks that the authors of the new 
system weie too intent on uniformity when they abolished 
the common law pleading, which, shorn of its abuses (as it 
had been by the Common Law Procedure Aets), was an 
admirable instrument for defining the issue between the 
parties, though un suited for the more complicated cases 
which are tried m Ckanc ery, and he thinks it would have 
been better to try the now system m the first instance in the 
Chancery Division only It should be added that the rules 
contain provisions for actions bung tried without pleadings 
if the di fondant dot s not require a statement of clxnn, and 
for the plaintiff m an aetion of debt obtaining immediate 
judgment unless the defendant gtts leave to defend In 
the Chancery Division the it are of course no pleadings in 
those matters winch by the mlcs can be disposed of by 
summons in chambers instead of by ordinary suit as 
formtrly 

The judges seem to have been dissatisfied with the 
effect of thur former rules, foj m 1883 they issued a fresh 
set of consolidated rules which with subsequent amend 
monts were those m fore einl 902 By these ruk s a further 
attempt was made to prune tlK exuberance of pleading 
Concise forms of statement of claim and defence were 
given in the appendix for adoption by the pleader It is 
true that these form?* do not display a high standard of 
excellence in draftsmanship, and it was saul that many of 
them were undoubtedly demurrable, but that was not of 
much importance Demurrt l s were abolished, and instead 
thereof it was provide d that any point of law raised by 
the pleadings should be dispose d of at or after the trial, 
provided that by consent or order of the court the same 
might be set down and disposed of before the trial 
(Ord xxv 22 1, 2) In ’the opinion of the writer, this 
was a disastrous change The right of either party to 
challenge his opponent in limine either where the question 
between them was purely one of law or where even the 
view of the facts taken and alleged by his opponent did 
not constitute a cause of action or defence was a most 
valuable one, and tended to the curtailment of both the 
dilay and the expanse of litigation Any possibility of 
abuse by frivolous or technical demurrers (as undoubtedly 
was formerly the case) had been met by powers of amend 
ment and the infliction of costs Many of the most 
important questions of law had been decided on demurrer 
both in common law and Chancery 
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In the writer’s experience it was a useful and satisfac- 
factory mode of trying questions in Chancery (on bill and 
demurrer), and was frequently adopted in preference to a 
special case, which requires the statement of facts to be 
agreed to by both parties and was consequently more 
difficult and expensive It is obvious that a rule which 
makes the normal time for decision of questions at law 
the trial or subsequently, and a preliminary decision the 
exception, and such exception dejieudcnt on the consent 
of both parties or an order of the court, is a poor sulv- 
stitute for a demurrer as of right, and it has proved so m 
practice The editors of the 1 early Practice (by Messrs 
Muir Mackenzie, Luslungton, and Fox, 1901) say (p 272), 
“ Points of law raised by the pleadings are usually dis 
posed of at the trial or on further consideration after the 
trial of the issues of fact, that is to say, after the delay, 
worry, and ( xpense of a trial of disputed questions of f ict 
which after all may turn out to be unne cessary The aboli 
tion of demurrers has also (it is believed) had a prejudicial 
effect on the standard ot legal accuracy and knowledge 
lequired in practitioners lormeily the pleader pleaded 
with the fear of a demurrer before him Nowadays he 
need not stop to think whether his cause of action or 
defence will hold water or not and anything which is not 
obviously frivolous or vexitious will do by way of plead 
mg for the purpose of the trial and for getting thef opposite 
party into the box 

Another < hinge was made by the rules of 1883, which 
was regarded by some common liw lawyers as revolu 
tionary formerly every issue of fact m a common law 
action, including the amount of damage had to be decided 
by tho verdict ot a jury “The c licet of the rules of 
1883/ sa^s lord Lindlcy, who was a member of the 
Rule Committee, “was to make trial without a juiy the 
normal mode of trial except where trial without a jury is 
ordered under rules 6 or 7 1 or may be had without an 
order under rule 2 (Timson and Wilson 38 Ch 1) 72, at 
p 7b) The ellect of the rules may be thus summarized 
(1) In the (lnncery Dmsion no trial by jury unless 
ordered by the judge (2) ( enerally the judge may order 
trial wuthout a jury of any cause or issue, which before the 
Judicature Act might havo been so tried without consent 
of parties or which involves prolonged investigation of 
documents or accounts, or scientific or local investiga- 
tion ( 1) Either party his i right to a jury in actions of 
slander, libel, false impiisonmc nt, milicious prosecution 
seduction, or bre ach of fronuse of m in lage, upon notu e 
without order (4) or m any othe r a< turn by order (5) 
Subject as above actions are to be tried without a jury 
unless the judge, of his own motion otheiwise orders 

Further steps have been tiken with a view to simplifi 
cation of proeeduie By Order xx\ 21 (as amended in 
1897), a summons, called a summons for directions, has to 
be taken out by a plaintiff immediately after the appear 
ance of the defendant and upon such summons an order is to 
be made respecting pleadings and a number of interlocutory 
proceedings To make such an oidu at that early stage 
would seem to demand a prescienee and intelligent antici 
pation of future events which cm liudly be expected of a 
mas tei, or even a judge m ehambers except m simple 
cases involving a single issue of law or i ict which the 
parties are agreed in presenting to the court The effect 
ot the mle is that tho plaintiff cannot deliver his state 
ment of claim, or take any step m the action without the 
leave of the judge Hit w liter is informed that m 
Chancery cases the order usually made is that the plaintiff 
deliver his statement of claim, and the rest of the 
summons stand over, and the practical effc e*t is merely to 
add a few pounds to the costs It may be doubted 
whethc r os applied to the majority of actions, the rule 
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does not proceed on wrong lines, and whether it would 
not be better to leave the parties who know the exigencies 
of their caso better even than a judge in chambers, to 
proceed m their own way, subject to stringent provisions 
for immediate payment of the costs occasioned by un 
necessary vexatious or dilatory proceedings The order 
does not apply to Admiralty cases or to pioceedmgs under 
the order next mentioned 

In Order xvni a (made in November 1893) the Com 
mitteo took a bolder flight A plaintiff is thereby allowed 
to dispense with pleadings altogether, provided that the 
indorsement of his writ of summons contains a statement 
sufficient to give notice of his claim, or of the relief or 
remedy required m the at tion, and states that the plaintiff 
intends to procot d to trial without pleadings The judge 
may, on the application of the defendant, order a state 
mont of claim to be delivered or the action to proceed to 
trial without pleadings, and if necessary particulars of the 
claim or dcfonco to be delivcied Out of this order giew 
what is called the Commercial Couit This is not a 
distinct court or division or branch of tin High ( ourt and 
is not regulated by any special lulcs of eourt made by tht 
Rule Committee It originated in a notice issued by the 
Judges of the Queens Bench Division m February 1895 
(see W N, 2nd March 1895), the provisions contained in 
which represent only “a practice agreed on by the judges, 
who have the light to deal by convention among thtmselveB 
with this mode of disposing of the business m their 
coiins’ (per Lord Esher in Barry v Peruvian Lorjwra 
tion 1896, 1 QB p 209) A sepai ate list of causes of 
a commercial character is to be made and assigned to a 
particular judge, charged with commercial business to 
whom all applications before the trial are to lx made 
The 8th paragraph is as follows — 

(8) Such judge may at any time after appearance and without 
ploadings make such order as hr thinks tit for the spet dy doter 
imitation in accoi dance with existing rules of tho questions really 
in controversy between the parties 

Practitioners before Sn George Tessel, at tin Rolls, in 
the years 1873 to 1880, will be reminded of bis mode of 
ascertaining the point m controversy and bringing it to a 
si>ei dy determination Obviously the scheme is only appli 
ciblc to cases in which there is some single issue of law 
or fact, or the case eh pends on the eonsti uction of some 
contract or otln r instrument or section of an Act of Pallia 
ment and such issue or que stion is either agreed upon by the 
parties oi at one< ascertainable by the judge lhc success 
of the scheme must also depend largely on the personal 
qualities of the judge to whom the list is assigned Under 
the able guidance of Mi (afterwards loid) Justice Mathew, 
the Comma cial ( ourt lx came veiy successful in bringing 
cases to a speedy ami satisfactory determinatiem without 
any technicality or unnecessary expense anel the business 
is inci easing 1 The tjuestiou occurs why the same expen 
ment should not be tried with actions of other ch scnptions 
Why should not lists be assigned to other selected judges, 
who should (h al with them m the same way as the judge to 
whom the commercial list is assigned de als with his actions? 
Such a practice might go fai to meet the complaint fre 
ejucntly made, and not without some foundation of the 
time expended m the trial of actions, when m the result the 
real education between the partn s turns out to be one of 
law or an issue of fact capable of more sumni iry treat- 
ment Complaint is also made by counsel and solicitors 
in the King s Bench Division, th it they cannot ascertain 
m which court or even approximately, when their cases 
will come on for trial until the evening on which they are 
placed in the list for the following day Has would be 
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met by assigning bis own list to every judge appointed to 
try actions, as is in fact done in the Chancery Division 
And why should not the system of “ linked judges,” 
adopted in the Chancery Division, bo extended to the 
other division, and a list be issigned at the commence 
ment of every sittings to each pair of judges, and even (if 
the suggt stion do( s not shot k susceptibilities) a master or 
masters be specially attached to each pair! One judge 
might then proceed continuously with the list whilst the 
other was engaged on circuit or in chambers, or in a 
divisional couit or elsewhere 

By see 2 5 of tin I wheat uro Act, 187 5, power is conferred 
on the Crown, by Oidci in Council, to make regulations 
Circuit* rcH I )ectiri £ circuits, including the discontmu 
anee of anj circuit, and the formation of any 
new til cuit, and the appointment of the plan at which 
assi/ts aro to bo In Id on any circuit l T ndc r this powu m 
Order of Council, dated the r )th I < biuaiy 1876, wis mack 
whereby the cir< uit system wur k modelled A nc w encuit, 
cilled the North 1 astern Cm uit wis cmitid, consisting of 
Newcastle and Dm h un take nout of the old Noi them Circuit, 
and York and Lrnis tiken out of the Midland Circuit 
Oakham Leicester, and Northampton, which had belonged 
to the Norfolk Chi < uit were idd d to tin. Midland The 
Norfolk Oireuit and the Home ( mint wt it abolished and 
a now South I istmi Circuit wis cicatcd, consisting of 
Huntingdon, ( am bridge Ipswich, Noiwich, Clielmsfoid, 
Hertford and 1 < w s, tik< n jiartly out ol the old Noil oik 
Circuit and paitly out of the Home Ciicuit Hie counties 
of Kent and Surrey w e i c hit out ol the cneuit system, 
the assi/es for tin so counties being held by the judges 
remaining m London Subsequently Maidstone and Guild 
fold wire united nuclei the revived name of the Homo 
Ciicuit for the pui pose of the summer and winter assizes, 
and the assi/es in these towns weie lu hi by one oi the 
judgtsof the Western (hie uit who, attei disposing of the 
business theie, u joined lus colleague m 1 xeter In 1899 
this arrangemtnt was abolished, uni Maidstone and Guild 
ford were added to the South b astern Circuit Other 
minor changes in the assi/e towns wt re made, whic h it is 
unnecessary to particulari/e Birmingham first became a 
circuit town m the ye ir 1 884, and the work there be e ame 
by arrangement, the joint piopoity of the Midland and 
Oxford Circuits There are alternative assize towns m the 
following counties, viz On the Western Circuit, balls 
bury ami Devins foi Wiltshire and Wells Hid launton 
foi Somerset, on the South Fistern, Ipswich and Bury St 
l elmunds foi Suttolk on the Nortli Wales Circuit Welsh 
pool and Newtown for Montgomery and on the South 
Walts Circuit Oaidiff and Swansea forGlamorgui 

According to the arrangements m foice m 1902 there 
were four assizes in e icli ycai There were two piincipa] 
assizes, viz the winter assizes beginning m January, uid 
the summer assizes beginning at the end of May At 
these two assizes cummal ind civil business was disjiosed 
of in all the cm mts lime wue two othei assizes, viz 
the autumn assi/e s and the Faster assizes I he autumn 

assizes wore legulited by Acts of 1876 and 1877 ( 19 and 
40 Yiet c 57, and U) and 11 Viet c 46) and Orders of 
Council madt under the foumi Act They were held for 
the whole of I ngland and Wale s, but for the purpose of 
these assizes the woik was to a laigi extent 4 giouped so 
that not every c ounty had a separate assize For example 
on the South Lastorn Circuit Huntingdon was grouped with 
Cambridge , on the Midland Rutland was grouped with 
I mcoln on the Northern, Westmorland was grouped with 
Cumberland , and the North Wales and South Wales 
Circuits weie united, and no assizes were held at some of 
the smaller towns At these assizes cnminal business only 
was taktn, except at Manchester I iverpool Swansea, Bir 
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mmgham and Leeds The Easter assizes were held in April 
and May on two circuits only, viz , at Manchester and Liver 
l>ool on the Northern and at Leeds on the North Eastern 
Both civil and cnminal business was taken at Manchester 
and Liverpool, but criminal business only at Leeds 

Other changes had been made, with a view to preventing 
the complete interruption of the London sittings m the 
( ommon Law Division by the absenc c of the judges on 
circuit Iht assizes were so arranged as to commence on 
different dates m the various circuits Tor example the 
summer assizes began m the South Tastern and Western Cn 
cults on 29th May, in the Northern Circuit on 28tli June 
in the Midland and Oxford C lrcuits on 16th June m the 
North Eastern Circuit on 6th July, in the North Wales Cir 
cuit on 7th July and in the South Wales Circuit on 11th 
July Again there had been a continuous development of 
what may be called the single judge system In the early 
days of the new order the tncmbt rs of the Court of Appeal 
and tlu judges of the Chancery Division shared the ciicuit 
work with the judges m the Common Law Division This 
did not prove to be a satisfactory arrangeme nt The assize 
work was not familiar and was uncongenial to the Chan 
eery judges, who had but little training or experience to 
fit thorn for it Arrears increased m Chancei y, and the 
Appeal Court was shorn of much of its strength for i 
considerable part of the yiar The practice was diacon 
tinned in or about the year 1884 The Appeal and 
( hancery judges wcri relieved of the duty of going on 
circuit, and an arrangement was made by the lroasuiy 
for making an alhmanco for expenses of circuit tcv the 
Common Law judges, on whom the whole work of the 
assizes was tin own In older to eopt with the assize 
work, and at the same time keep the Common I iw sit- 
tings going in London an cxjieriment, which had been 
previously tiled by lord Cairns arid Lord Cross (thin 
Home Seeretaiy) and disiontinued, was rivived Instead 
of two judges going together to each assi/e town it was 
arranged that one judge should go by himself to certain 
selected places — piactically it may be said to all except 
the more important provincial centres The only places to 
which two judges went in 1902 weie h xeter Winchester 
Bristol, Manchester Livirpool, Nottingham Stafford, Bir 
iningham Newcastle, Duiham, iork, Leeds, Chester and 
Cardiff or Swansea 

It eould scareely be said that even with the amend 
meats introduced under Orders m Council the cirtuit 
system was altogether satisfactory oi that the last word li id 
been pronounced on the subject In the first icport of the 
Judicature Commission dated 25th March 1869 p 17 
{Pari Papers 1868-69), the majority report that the 
necessity foi holding assizes in every county without 
regard to the extent of the business to be transacted m 
sue li county leads m our judgment, to a great waste of 
judicial strength and a great loss of time in going liom 
one ciicuit town to another, and causes much unnecessary 
cost and inconvenience to those whose attendanc e is neces 
sary or customary at the asv lzes ” And m their second 
report, dated 3rd July 1872 ( Pail Paper s t 1872, vol 
xx ), they dwell upon the advisability of grouping or 
a discontinuance of holding assizes 44 m several counties, 
for example, Rutland and Westmorland, where it is 
manifestly an idle waste of time and money to have 
assizes ” In the opinion of experienced persons the 
defects thus pointed out have not been adequately re 
mcdied It is thought that such towns as Oakham 1 and 

1 It appears from the Judicial Statistics 1899 (pp 21 22) that no 
actions were entered or tried in that year at Brecon Mold Oakham 
and Welshpool or Newtown and in no less than sixteen towns Eve or 
fewer actions had been enterc d and tried during the preoodmg six 
years 
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others might even cease to be assize towns, that the 
grouping of counties which has been effected for the 
autumn assizes might be carried still further and applied 
to all the assizes, and that the system of holding the 
assizes alternately m one of two towns within a county 
might be extended to two towns in adjoining counties 
for example, Gloucester and Worcester Ihe facility of 
railway communication renders this reform comparative! \ 
easy, and reforms in this direction have been approved 
by the judges but ancient custom and local patriotism, 
intciests oi susceptibility bar the way Nor can it be 
said that the single judge system has been altogether a 
success When there is only oih jud^e for both civil and 
cimiinal work he properly talcs the criminal business 
first He can fix only approximately the time when he 
can hope to be free for the civil business If the calendar 
is exceptionally heavy or one 01 more of the criminal 
cases prove to be unexpectedly long (as may easily happen) 
the civil business necessarily gets squeezed into the shoit 
residue of the allotted tune Suitors and their solicitois 
and witnesses are kept waitin^ for days, and after all 
perhaps it proves to be lmpos ible foi the judge to take 
the ease, and a “remanc t is the lesult Jt is the opinion 
of persons of expenenco that the result his undoubtedly 
been to drive to London much of the civil business which 
pi opcrly belongs to the provinces, and ought to be tiled 
theic uul thus at once to increase the burden on the 
judges and juiymui in London, and to increase the costs 
of the tml of the actions suit there Some poisons 
advocate the continuous sittings of the Hi e h ( ouit m 
certain centres, such as Manchester, Live i pool Leeds, 
Newcastle Birmingham and Bristol, or (m fact) a de 
ccntiahzation of the judicial system Tin re is ahead} an 
excellent court for Chancery eases foi 1 ancishne in tho 
( ounty Palatine C ourt presided ovu b\ the Vice ( hanccllor 
and with a local bir which has produced many men oi 
great ability and oven eminence Die J)m ham ( hanciry 
Court is also cipable of development Another sug^cs 
turn lias been mule for continuous cut mts tlnoujhout the 
legal yiai so that i u rtun number of the judges itcoid 
to a iota should be continuous]) in the jnovinees wlnlo 
the remaining judges did the London business The 
value of this suggestion would depend on an estimate of 
the number ol eases which ini n ht thus be tried in tho 
eountiy in icluf of the London list Hus estimate it 
would be difficult to mike Mi Tustice Kennedy to 
whom the writer is indebted for valuable assistance in 
this portion of the aitnh, expresses the opinion that it 
is essential m any changes tint may be made to letam 
the occasional administration by jufi es ol tlu Hi n h Court 
of criminal jurisdiction both in populous ccutus and in 
remote places It piomotes a belief in the linjiortame 
and dignity of justice and the eaie to bc^mn to all 
matters affeetin^ a citizen s life liberty or eharieter Tt 
also dotih something by the ixamjik set by judges m 
country districts to check iriy tendency to undue seventy 
of sentences m offences a n amst pioj>erty 

In connexion with the tri&l of ac tioiis, reference may be 
made to the Arbitration Act 1889 (52 and 51 Viet c 49) 
This Ac t is both a e onsolidatmg Act and an amend 
Arbltra ln g ^ct an( j 1S in f ac t a concise code of tilt law 

tlo ° relating to the subject By the common law no 

agreement to lefer between parties ousted the jurisdiction 
of tho courts of the sovereign or could be pleaded in bai 
of an action by one of the paities foi the same matter 
though where the right of action was only for a sum 
of money to be ascertained by arbitration, the award ot 
the arbitiator was a condition precedent to the action 
which could not therefore be maintained until the arbi 
trator had made his award (Scott v Avett/ 5 II L 811) 


But this general rule of law was modified by sec 11 of 
the Common Law Procedure Act, 185 1, 1 by which a 
party to a submission, and persons claiming through him, 
were enabled, if an action was brought by another party 
to the submission to apply to the court to stay the pio- 
ceedings, and the court was empoweied (but not obliged) 
to make an ordei to that effee t The result was to enable 
the paity sued to obtain under certain conditions specific 
performance of the a 0 rccmuit to refer This provision is 
repeated with some vanation of language m »c< i of the 
Arbitration Act Again by the common law cither 
paity might revoke tho authority of a particular aibitrator 
at any time before the iwaid This was modified by 
legislation (9 and 10 Will III c 1 >, and 1 and 4 A\ ill 
IV c 42), with tlu result th it when tht submission might 
be made a rule of couit then was no power to revoke 
without the leave ot tlu couit flic Common Law 
Procedure Act, 1854, enabled an) submission to be nude 
a rule of court unless it was otherwise piovuled m the 
submission J y sec 1 of the A i Intuition Act a sub 
mission unless a ccmtriry intention appeals tliciem, 
is made n revocable t\cij>t b) lca\e of the couit, and is 
did ired to have the same effect m all rcspci ts as if it had 
been mick an ordei of court I lie effect of the latter words 
is tli it an awaul without tlu submi sion having been made 
a mle of couit can be uifoiced us a judgment of the couit, 
and thus to abolish the necessity m such a case of bringing 
a fiesh action on the award, but by sec 12 the hive 
of the couit must be obtained By sec 14 (which is 
substituted foi sec 57 of the Tudicatuie Act, 1871) the 
court is empowered m any civil proceeding (a) by consent, 
(b) where a prolonged cxaimnition ot documents or 
scientific or local investigation is uquircd, (<) in nutters 
ot account, to rcfei the whole cause oi nutter oi any 
question or issue of fact tlieiein eitliei to a spccnl refereo 
or arbitrator agreed upon by the putiesorto an official 
referee or office l ot the couit It will thus bo sten that 
facilities have been afforded for giving effect to a n iccmcnts 
by the paities rc hi ring then difloienccs to arbitiution and 
for compulsory liberation, wlieie matters can bo more 
conveniently dealt with m that mannei On the other 
hand, assist nice is given to arbiti itors in the jk rformance 
ol their duties and the parties no protected agunstthe 
consequence of mistalcs in law by arbiti atois by sec 7 
(b) which enables arbiti itors to state an aw aid wholly 
oi pntly in the form of a spcuil cisc for the opinion of 
the couit and sec 19 which enables an aibitrator at 
any stage of the piocce clings, and obliges him, if so directed 
by the couit to state m the form ol a special c ise for the 
oj union of the couit any question of law aiismg m the 
couise of the rcftunce Ihe aibitr itor is not bound to 
state a ease at the request ot eithei of the piitics but Ins 
refusal to do so would lead to an applicition to the court 
for an oidu upon him and it not justifuble, might 
amount to misconduct on his part Practically therefore, 
any party to a reference nuy lenient the decision ot any 
real question of law fiom the aibitrator to the court 
T he rc is an ippcul to tin ( ourt of Appeal and thence to 
tlu House of J oids from the IIi ft h Court on a cast stated 
uudei sec 7 but it has been held that thcio is no appeal 
on a ease stated under sec 19, bee tusc (it is said) the 
office of the court is consultative onl), and whit tht court 
pronounces is an opinion and not an oichr (In le 
Kmqht 1892 2 QB OH In re hnllmthani hoard % 
1893 1QB 175 ) 

Inquiry may now be made as to the results of the new 
procedure The expected fusion of law and ecpiity is not 
complete becau c m the nature of things it cannot be so 
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In English jurisprudence law and equity deal with differ 
out classes of subjects and, to a large extent, proceed on 
different hues and by different methods But 
a! new e q ui ty> as w °h as law, is now cognizable in all 

procedure the courts proccduic has been simplified, and 
technicalities have been reduced to even a 
dangerous minimum Ihe more important part of the 
work of the old courts m banc is now done by the Court 
of Appeal but their shadow, under the name of a divisional 
court, still survives The divisional court is an obsolete 
institution ind ought to be abolished, except as a court of 
appeal from inferior courts The multiplication of appeals 
m the earlier stages of an action has been mitigated and, 
with a better organization of the Common Law Courts anil 
judicial stall still lurther stops might be taken in reducing 
the expenses of the initial stages of actions It is difficult 
to say whether either m the King s Bench or the Chani cry 
Division theiostsof trial have lxen reduced Ik cause so 
many elements ento r into the examination In the 1 itto r 
ease tiny have piobably been increased, because trial by 
oral ( vidi nee takes longer and is more expensive than 
trial by affidavit evidence Circumlocution and delay m 
Chanury (the favourite theme of the novelist and the 
satirist) are things of the past and the excuses of the 
administrative business of the division have certainly been 
reduced without any loss of effu n nc y Actions come on 
for tin] within 4 reasonable time iftor they are ready 
During the six years 189J to 1899 1 the business m the 
Chanci ry Division appeared to bo neaily stationary with 
a tondoru y to dt c n ase m some lw ads I he number of 
aetions heard m 1899 was 57 r >, whuh is smaller than the 
number heard in 1898 but somewhat gioitcr than the 
average of the previous four years In the Queen’s Bench 
Division theio was for several years a regular and marked 
deciease of the business until the year 1897 In that year 
there were G9,050 writs and other originating proceedings 
and 274 1 actions heard, while m the year 1898 there 
was a still lurther increase, the number of writs and other 
onginating proceedings being 71 975, and 1206 actions 
were heard On the other hand in 1899 the figures 
were 68,464 writs and other originating proceedings and 
2704 icticus trad It should bo added tint the per 
centago of actions entered in the list for speedy tml of 
aetions under Order \IV showed a distinct increase of 
actions so tried both actual and proportional 3 The 
average time which elapsed lx tween date of writ and 
tnal of actiou was estimated to be 194 8 (siy 195) 
days, oi, ll c iscs of an exceptional kind were eliminated, 
125 7 days 

The outwaid and visible sign ot the passing of the 
old ordei was given when the judges loft their historic al 
home m Westminstt i Hall foi the new Palaee 
Court* ot ln the btrand m the year 1882, and 

Juatlce law and equity foi gathered under one roof 
Vast as it is the new building is not adequate 
for the accommodation of all its inmates, and a judge in 
1902 still sat m old T incolns Inn Hall At the time of 
the opening ot the new e emits it was lemaikod that those 
who weie responsible for tlitn anangimcnt had appaiently 
forgotten that the ( ourt of Appeal sat m two divisions 
There is a largo hall winch It ads nowhere and is as silent 
and deserted as Westminstei Hall itself The corridors 
are dark and nan ow The ate ommodation for counsel m 
the courts is confined and inconvenient and the furniture 
is bare and moan There is no room m winch < ounscl can 
wait for their eases to be called on except the libiarv 
which is upstairs and unfitted for the purpose The 
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accommodation for the judges, on the other hand, is 
excellent 

Bankruptcy proceedings were in 1902 regulated by the 
Bankruptcy Act, 1883 (4b and 47 Viet c 52), amended by 
an Act of 1890 (53 and 54 Yict c 71), and m 
minor details by other Acts There has been a nptcy 
curious change of policy in this branch of legal 
administration Under the Act of 1849 the bankrupts 
property was administered by two assignees, one of whom, 
calk d the official assignee, was an officer of the court, and 
the other was chosen by the creditors In 1869 this pro- 
cedure was reversed, and under the Act of that year there 
w is one trustee only chosen by the creditors, and facilities 
were given for administration of an insolvents estate 
outside the court, under deeds of ari ingement The Act 
of 1881 reintroduced officialism All bankruptcies were 
placed under the administration of the Board of Trade, 
and officers of this department (calhd official re 
ceivers) managed the estate until and unless mother 
trustee was chosen by the ci editors Alterations weie at 
the same time made in the procedure on a petition of 
bankruptcy against a debtor Insttad of an immediate 
adjudication the court made what was called a receiv 
ing order, the effect of winch was to place the property 
under the care of an official icceivcr and to protect it 
against action by other ereditois (sec 9) A general 
meeting of the creditors was then held for the ] mi pose of 
considering whether a proposal for a composition, if made 
by the debtor, or a scheme of arrangement should be 
entertained oi whether the debtor should be adjudged 
bankrupt and gener illy as to the mode of dealing frith 
the debtor s prope rty (see 1 5), and a public examination oi 
the debtor was held at which any ereditoi might attend and 
question the debtor (see 17) It the creditors resolved on 
a bankruptcy oi came to no decision or if any composition 
which might be proposed wis not acct pted and approved by 
the court, an adjudication m bankruptcy ensued (see 20) 
The creditors, or the committee of inspection (where one 
was appointed), selected the trustee (sec 21) Until one 
was appointed (see 54), anel during any vacamy m the 
office (sec 87 (4)) the official lteeiver acted as tiustee 
The punitive part of banki uptt y administration was 
strengthened The court now li id an absolute discretion 
to grant or refuse an order of discharge or suspend the 
opciation of the order for a specified time or to gi mt the 
order subject to any conditions as to the banki upts futuie 
tamings or aftei at (pilled piopert/, except that no oide r of 
discharge could be m ule where the bankrupt had been guilty 
of certain offence s which were m idc misdemeanours, and an 
absolute order might nbt be made where the banki upt had 
been guilty ot other offencts enumerated m see 28 (1) 
The vesting of a diseretion in the court as to the order of 
discharge was again a leturn to the principle of the Act ot 
1849 Under the Act of 1861 as subsequently amended 
in 1869, it was held tint the court had no discretion and 
that on complying with the prescribed conditions the 
binkrupt was entitled to Ins discharge unless he had been 
guilty of any of the offences mentioned m the Act (In re 
Mew and 1 home y U L T Bank 87, and Lx pirto 
Hamilton , 9 Ch 1) 691) Other novel features in the Act 
of 1881 were, the power of the couit to order summary 
administration wheie the official receiver reported that the 
estate was not like ly to exceed m value £300 (see 121 ) , the 
power of a county court judge to make an immediate 
idmimstrition order where the debtor s whole indebtedness 
did not exceed £50 (sec 122), and the jurisdiction given 
to the Bankruptcy Court to administer the estate of a 
deceased debtor according to the law of bankruptcy (sec 
125) Original jurisdiction m bankruptcy is exercised m 
the London district by a judge of the High Court assigned 
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by the Lord Chancellor for that purpose, subject to an appeal 
to the Court of Appeal, but not to the House of Lords 
without leave of the latter court The jurisdiction in the 
country districts is exercised by the County Courts what- 
ever be the amount of the estate, subject to an appeal to a 
divisional court of the High Court, of which the judge to 
whom bankruptcy business is assigned shall be a member 
Thero is no further appeal without leave of the Divisional 
court or the Court of Appeal, and (whert have is given) 
no further appeal to the House of Lords — sec sec 2 of the 
Bankruptcy Appeals County Courts Act, 1884 (47 Viet 
c 9), repealing sec 104 (2) (A) of the Act of 1883, which 
provided for appeals from the County Courts in bank 
ruptcy to the Court of Appeal directly The Lord 
Chancellor may exclude any C ounty Court from the 
exorcise of bankruptcy jurisdiction 

It is difficult to lortn any estimate as to the improvement 
m efficiency or eosts effected by the Bankruptcy Act 1883 
\s regards laige estates where it is worth while for the 
creditors to look after their own mteiests and the pci 
centage of the costs on tin value of the estate is less, 
probably there is no great change Indeed, comparatively 
few of these estate s ever come into binkruptcy Ihey aie 
usually wound up under deeds of anangcmcnt The bulk 
of the bankruptcies an of sinill estite s where tin per 
centage of expenses of liquidation is laigo and dividends 
are mfiequent It is some tunes said tbit the tendency of 
the official receivers is to sacnliu the assets for the sake 
of an immediate return I his is perhaps inevitable and 

it must be lemembtred that ci editors are impatient and 
few Estates will beai the expense of a prolonged bank 
ruptcy oi of “nursing the issets The report ot the 
Inspt ctor General in Bankruptey foi the year ending 3 1st 
March 1900 contained some mtuesting statistics which 
illustrate the woikmg of tin Aet Tin re were 720 
effective receiving ordeis maeh m tin High Couit and 
1361 m the County Coin ts uid 71 1 adjudications made 
m the High Court and 3312 m the (ounty ( ouits 
Summary administration under su 121 was ordtied in 
511 cases m the High Court uni 2881 in the (ounty 
Courts No composition was approval by tin court for a 
less sum than 7s bd in the X I hue were 3823 t states 
wound up by official receivers and closed during tin year 
1899 Of these in no less than 17 14 the assets wen under 
X25 lhe gi oss asst ts m these ease s (.mounted to XI 8 91 5, 
the percentage of costs on n ross assets wis 96 3 r >, and the 
total amount paid in clivickmls w is £ j02 only oi in other 
words the estates weie practically ibsoibed m tosts As 
the estate s increase in \uluo up to £2000 the pel centage of 
costs decreases being 17 18 only m estates between Xl r )00 
and £2000, and the proportion ib amount p tid in dividends 
increases Then weie lb estates between XI 000 and 
X2000 1 he average perce ntage of ( osts in these was about 

15 9 There were only four estates of X2000 and upwaiels 
viz, one estate between X2000 and X3000 one betwcui 
£4000 and £5000 one between X5000 and X6000 and 
one over X20 000 Tn the last me ntiom d cise tilt gross 
assets were £40,0 12, the percentage ot costs was 4 #1 only, 
and no less than £18 04b was paid m dividends lable 
VII contained an analysis of the results of idmimstration 
of 738 estates wound up by nonoffiuil trustees during 
the same year, of winch 158 were above £1000 in value as 
compared with cases m the previous tiblc The percentage 
of costs is generally higher, but the proportionate amount 
paid m dividends to the gross assets is laiger, and it 
appears from a subsequent table that rather more than 
one fifth were closed without divide nd whereas rather less 
than three fifths were so closed m the estates wound up 
by official trustees Roughly, therefore, the estates which 
paid no dividend under official administration were twice 
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as many as those wound up by non official trustees These 
statistics show that in the larger estates, and m those 
which are expected to yield a dividend, the creditors prefer 
to have the estates wound up by tiustees of their own selec 
tion, but the costs m that case are rather higher 

Consistently with its policy of officialism the Act of 
1883 contained no power for an insolvent debtor and the 
majority of his creditors to come to an arrangement 
botween themselves binding on all the ertditors outside 
the couit Conveyance by a debtor of his piopeity 
in trust for his cieditois dots not therefoie piotect a 
dobtor from bankruptcy unless assented to by all his 
creditors, and is, moreovoi, itstlf an act of bankruptcy 
Lstates, however, (ontmued to be wound up under dteds 
of arrangement, whether m the form of an assignnunt, 
or composition or inspt c tot slup deed By tin Deeds oi 
Ariangemcnt Act, 1887 (50 uid 51 Vnt c 57) every dted 
of ariangemcnt is made void unless registered with tht 
registrar of bills of sale within seven days of its first 
execution by the debtor oi any creditoi, but tht A<t gms 
no validity to any dted or instrument which by law is an 
act ot bankiuptty oi void or voidable By a subsequent 
Act (53 and 54 \ let e 71, see 25) provision is in ule for a 
repoit to larliament by the Board of liade of plotted 
mgs under the above Act, ami for return to the lloaid by 
the registrar of all deeds ltgistued and by the trustee 
thereof ot Ins receipts and payments The Inspectoi 
General in Binkiuptcy in lus Report for 1899 already 
quoted, ciiticized seveicly the administiation of insolvent 
estates unde r deeds of ariange ment and pointed to instances 
of abuses and haidship to cmhtois No doubt liquida 
tion by private airangemuit is exposed to many abuses 
and dangers from which official idministiation is com 
parativcly free But for all tint it stuns that some 
persons among the conimcitial classes piefei private 
airangements to bankiuptcy piocet dings It appears 
fiom the Inspector ( enerals report that 3162 deeds were 
icgistered in the yeai 1899, of which 188 wue tincelled 
by subsequent rtceivuslnp oideis leaving 2974 estates to 
be wound up pnvately of the total estimated vilue ot 
£1 774,321 iinal u counts were rendered duimg the 
yeai of the administration of 2338 estates undu deeds ol 
arrangement, ill fifteen of which the gross assets weie 
£6000 and upwards 3 lie t state s closed without payment 
of a dividend were 9 97, oi, siy one tenth, md in the 
majority of exists tilt divide mis were bttwetn 2s 6(1 and 
7s 6d in the X r ihe pci centage of costs on gi oss assets 
is not appreciably higher (if at all) than m estates wound 
up either by official receive! s oi non official trustees m 
baukiuptey flit se statistics piovt, not tint liquidation 
by private aiiangunent is superior genually to that m 
bankruptcy, but that many people think that it is, and 
they prefer to have the best e stitts wound Up in that 
manne r 

By the Gompanies( Winding Bp) Vet, 1890(5 land HVict 
c 63), the winding up oi companies ilso wis placed undo 
the administiation of the Board of li itle and 
the official receivers The aim of this Act was C °™£* n/c * 
as far as possible} to assimilate the pioculuic 
oi winding up insolvent eompames to tint m 
binkruptcy The analogy is of corn sc impel leet because 
there is no individual e>r pcisonal insolvent debtor to be 
dealt with, and the attempt to impose some of the obliga 
tions and penal provisions of the Bankruptey Act upon 
directors of insolvent compamc s is nutliei just in pnnciple 
nor expedient m practice For some few >e ns after the 
passing of the Act directors (whether alleged to have 
been guilty of fraud or not) were frequently called upon 
by the official receivers to submit tilt nisei ves to the trying 
ordeal of a public examination under set 8 m which tin 
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official receiver, the liquidator (where the official receiver is 
not the liquidator), and any creditor or contributory of the 
company may take part cither personally or by solicitor or 
counsi 1 But it was decided m the House of Lords (ex 
parte Barnes 18%, AC 146) tbit an order could not be 
made for the public examination of any person against 
whom upturn fane cam of fraud hid not been found by 
the report of the official receive r The general effect of 
the Act i s thus summed up by Mr Justice Buckley in his 
work on (la C ompames A< t (7th ed p 671) “The first 
section and the whole Act which follows aic addressed 
solely to administration Ibre is to be found in the Act 
no altuation of rights, but only an alteration of the couits 
and offic c rs and mode ol selection of ofhc i rs who are to | 
administer those rights, with detailed piovisions as to 
financial < ontiol and subsidiary matte rs 1 he rt ader may 
be rt minded that there weie three modes of winding up 
provided by the Companies Act, 18G2 — (1) Voluntary 
winding up by resolution of the membeis , (2) voluntary 
winding up under the supervision of the? couit and (3) 
compulsory winding up by the court on the petition of a 
creditor or contributory m case of insolvency, and m certain 
other cases specified m see 79 of the Art of 1862 Iho 
effect of a supervision older is to k ive the liquidators to 
exercise their poweis without the sanction or intervention 
of the couit in the same manner as if the company were 
being wound up altogether volunt inly, but to enable the 
couit win n calk d upon to exercise all the cocrave junsdic 
tion whic k it im 0 ht i \eicisc if itwuo a winding up by the 
couit (see 151 of the Act of 1*62) and the order usually 
contains a power foi ( riditois to apply to the court as well 
as the liquidate)] md conti lbutorics The Act of 1890 
speaking guieially duls only with winding up by the 
court but some stctious (notably sic 10) apply to volun 
tary liquidations also The winding up business is no 
longei tin exclusive propel ty of the Chancery Division, 
and one muduital benefit confured by the Act is the 
relief thus affoided to the ovei burdened chambers of that 
division It was provided (sec 1) that whire the capital 
of the company paid up oi credited as paid up exceeded 
£10,000, a petition for a winding up or supei vision order 
should be prt suited to the High Court with concurrent 
]Ui lsclu turn to the two Palatine courts of Lancaster and 
Durham as regards compimos within their lunsdiction 
Whin the eipital did not exeeod £10 000, and its 
registered office was within the jurisdiction of a County 
Court having jui lsdiction, the petition w is to be presented to 
that County Corn t The County Courts having j unsdiction 
were those having jui lsdiction in bankruptcy, with powu to 
the I ord ( haniellor to exclude any couit from winding up 
jurisdic tion J In junsdic tion of the High Court was 
exert isi d by a pulgc of the Chancery Division assigned 
by the Loid Chancellor oi by the judge exercising 
the bankiuptcy jurisdntum of the court (see 2) In 
practice the winding up business has hitherto bee n assigned 
to the bankmptiy judge who has bien made a judge of 
the Chancery Division ior that purpose The offit lal receiver 
is the provisional liquidatoi and the definitive liquidator 
of the company unless anotln r person is appoint* d official 
liquidatoi by the court on the application of creditors or 
contributories (secs 4-6) But whether the official receiver 
be apjwmted liquidator or not he exercises a large control 
ovtr the course of the winding up under sics 7 and 8, 
which require a statement of affairs to be submitted to 
him, and require him to makt certain reports to the 
court, including a report whether m his opinion any fraud 
has been committ* d by any person in the formation of the 
company, or by any director or other officer since its for 
mation Upon such last-mentioned report the court may 
order the public examination of the pc rson whose conduct 
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is impugned (see ex parte Barnes, referred to above) 
The Board of Trade also takes cognizance of the conduct 
of liquidators of companies which are being wound up by 
order of the court, and either mero motu , or on the applica* 
tion of any ert ditor or contributory, may inquire into his 
conduct and take action thereon (sec 25) Sees 15 and 
20 contain what are puhaps the most useful provisions m 
the Act By sec 1 5 (which apphts to voluntary liquida 
tion s as well as windings up by the court) every liquidator 
after the expiration of the fiist year is required at stated 
intervals (by the rults twue in iviry year) to send to the 
Registrar ot Joint-Stock Companies a full statement and 
account with respect to the pioceedmgs m and position of 
tin liquidation, and monies m lus hands representing 
assets unclaimed or undistributed foi six months are 
required to be paid into tk( Bank of Lngland And sec 
20 provides lor in audit by the Boaid of Trade twice a 
year of the accounts of every liquidator of a company 
which is being wound up by the couit I his provision 
might with advantage have been applied with some 
modification to voluntary liquidations 

Then is no doubt more notoiiety about winding up 
proceedings under the new system of piocedurc The 
Inspector Generil m Binkiuptcy makes his yearly report 
to I irliament on C ompames in Liquidation The pro 
vision for the rendering ot accounts and audits of accounts 
an admirable as 1 ir as they go, and have done much to 
mitigate frequent abuses m the liquidation of companies 
But in the actual admmistiation ot the estati and recovery 
ot monies ri cover ible tiom promoteis and offit irs of the 
company on the ground ot fraud, breach of trust, or nogli 
goncc, it may be doubted whethei any great impiove merit 
or change can be discerned Probably (as m bankruptcy) 
m the larger estatos things rt mams pretty much as they 
were, but m thi smaller estates where there is very little 
ior either ci editors or contribute les, the winding up is 
effected with grtaUr dispatch In Ins leport foi the year 
ending 3 1st Mai eh 1901 the Inspector General stated that 
there wire during that yoai 1687 voluntary liquidations, 
of which 18 wert subject to supervision and 117 com 
pulsory liquidations by ordt r ol the court Some of the 
voluntary liquidations (estimati d by the Inspector General 
m a previous report at one fourth of the numba) wen foi 
the purpose of iiionstiuction or amalgamation with othir 
companies On this basis the number ot bankrupt com 
pimes for the year would be 1 372 In the cstatia, the 
winding up of which was con {doted m the years 1898 
1899 and 1900, the p( lcmt ig( of costs on gross assets 
Wis decidedly least m the puicly voluntary liquidations, 
and lcmarkably so in the largtr estates, and kss m the 
companies wound up under supervision than m the com 
pulsoiy liquidations under older of the court whether by 
the official receiver oi by non oflicial liquidators, but the 
percentage in companies wound up by official receivers is 
less than m those wound up by non official liquidators It 
must however, be remembered that m tht voluntary liqui 
dations some (say one fourth) wtic formal liquidations for 
the purpose of reconstruction or amalgamation, and also 
tint the amount of the costs depends very much upon the 
arc umstances of the particular company and the amount 
of litigation involved and where the percentage is based 
on an average of a few companies only, as m the larger 
estates, one unusually expensive liquidation unduly affects 
the result Moreover, litigation is more likely to take 
place m windings up under the order of the court I he 
Inspectoi General s Comparative Table II (p 74 of the 
Report) therefore does not afford much assistance in arriv 
ing at a comparative estimate of the expenses of the two 
modes of liquidation 

The Companies Act, 1862 (25 and 26 Viet c 89), has 
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been m almost daily use, and under its provisions joint 
stock enterprise m England has been developed 
Acts******* t0 enormous dimensions A com mittee appointed 
" by the Board of Trade in 1895 stated in their 

Report 1 * (p vi ) 

According to tho recent report of the Board of Trade there were 
in the United Kingdom in Apul 1894 18 361 companies with a 
paid up capital of LI 0 15 029 815 wheieas tho capital of all com 
names in Franc e arumymes and cn commandite was m Dec ember 
1894 calculated approximately at £420 000 000 Tho capital of 
German companies was estimated by Mr ( erb ol II M Consulate 
Guieial m Beilm at £200 000 000 but Mr Schuster puts it at 
£300 000 000 The capital embarked m Lnglish companies the re 
fore exceeds that represented by Iiendi and Geiman companies 
together by at least £316 000 000 

Notwithstanding a continuous criticism of the Act of 
1862, comparatively few serious questions of construction 
have arisen, and judged by results the Act must be regarded 
as a great success It was amended by the Act of 1867 
(30 and 3IVict c 111) This Act was chiefly concerned 
with tho reduction of capital by ordei of the Court but 
it contained two obscurely expre ssed sections, each of which 
has led to a vist amount of litigation, ind m some cases 
oppression to individuals without any great advantage to 
anybody The 25th section provided foi every share bung 
deemed to have been issued subject to tho piymcnt of tho 
whole amount thereof in cash, unit ssothei wise detti filmed 
by a contract in writing filed at or btforo the issue of the 
share Under this section ptisons who had taken shares 
represented to be fully paid up in payment of a debt or 
purchase money of propel ty, have not only got nothing, 
but have had to pay large sums in iddition Ihe ollnr 
section is the 38th, which (to state tho tfftet of it shortly) 
provided for the date and names of the parties to any 
contract entered into by the company, oi the promoters, 
directors, or trustees thereof being spu ltied in a piosjx ctus, 
and declared that any prospectus not specify mg the same 
sh ell be deemed fraudulent oil the part of the persons issu 
mg the same This section was full ot dilhcultu s of c oust rue 
tion, ind both sections weie examples of well mtcntioncd 
but inconsiderate and, then fore mi chicvous hgishtion 
Tht Act of 1862 has been further imendtd oi added 
to m some minor details, as well as by the Complines 
Winding Up Act, 1890 In the year 1900 the Companies 
Act of that yeai (63 and 64 Viet c 18) was passed Ihis 
Act was founded on a proposed Bill scheduled to tin 
Report of the Committee ot 1895 alitady leferrtd to and 
was designed to meet som8 of tho more flagrint daises 
whuh Inve been found to attend the foimition and man 
igement of joint stock companies ihat such abuses too 
frequently exist there is no doubt but unfoitunalely the 
dishonest eases are those whieh strike the public eye 
The affairs of the vastly & rciter number of companies are 
stated in the Repoit of the Committee to be eondueteel 
w ith honesty and capacity Tt is just at this point tint 
the difheulty of legislation arises I or while cnele tvounng 
to anticipate and counteract the devices of professional 
piomotcrs and others, the legislator his to l e on his guard 
against imposing such tetters and onerous obligations on 
directors as will deter men of charicter and substance 
from accepting the office A gun an Act of Parliament 

eannot endow a rogue with honesty or lys dupe with 
sagacity, oi the imprudent with wisdom All it can do 
is to recpiue such information and means of information 
to be given as will enable an intending subscriber to pro 
teet himself At the same time the maxim caveat emptor 
lias no application to the relation of sucliapeison towards 
the persons who invite his subsci lption, for any ackcpiate 
investigation into the statements of a prospectus is beyond 

1 Report oi Departmental Committee appointed by the Board of 

Trade presented to Parliament m 189 > 


the powers of many people, and could not practically be 
undertaken in the time allowed between the roe eipt of the 
piospeetus and the closing of the subscription list The 
obligations of a person who issues a piospeetus ought not, 
therefore to be limited to that which the law imposes on 
vendors and parties to an ordinary eontiact of making no 
misrepiesentation He should be placed m what is called 
a ‘ fiduciary position ’ foi this purpose towards those to 
whom the prospectus is addressed and bear the dut> ol not 
only telling what ho believes to bo oj has been lniomud 
is the tiuth, but also of doing his best to asm tarn tho 
truth and disclosing in good faith every fact within his 
knowledge which is material for the consideration of the 
investor Some people have inferred lrom cutun exprt s 
sions of noble loids in ( ential Railway Co of Venezuela 
\ Kisch (LR 2 H L 99) that this was m fact the law, 
but it has been decided m /Imy v leih (14AC 337) 
that directors who issue a piospeetus c m only be made 
personally liable for wilful misrepiesentation in an action 
of deceit The Directors Liability Act (51 and 54 Viet 
c 64) wtnt some way in the suggested direction I he Act 
of 1900 follows the plan of lequmng certain specified 
particulars to be stated in the prospe<tus (sec 10) Ihe 
section is indeed compiehi nsivc, and it is difficult to 
suggest anything which ought to be stated and is not in 
eluded It is, however, the opinion of some reformers 
thit it would have been better policy and more scientific 
legislation to enact the broad principle, and leave the 
courts to woik it out in detail 

There urc however, at least four valuable provisions 
in the Act of 1900 It requires a statement in every 
prospectus of the minimum subscription on which the 
dneitors will proceed to allotment and in tho absence of 
such statement forbids any illotmcnt unless the whole 
cipital offered is subscribed (sees 1 5) ihe absence of 
such a provision has bun a most fruitful cause of disaster 
A in m who only mte nded to become i shareholder in a 
company with i capitil ol (say) .£100 000, finds himself 
saddled with shares in a company which has failed to 
obtain subscriptions for one tenth of that amount An 
attempt is made (sec 12) to give vitality to tho first 
meeting of shareholders required to be laid by sec 29 of 
the Act of 1862 Certain inform it ion has to be given and 
tlie shareholders have the opport unity of considenng their 
position before they aie finally embarked on the adven 
tuie An ittempt is also made (see 10 (1) (f) and (2)) to 
unmask the “nominal vtiulor (who plays a large part 
in companies promotion), and to discover the intermediate 
piohtsmwlt between the ical vendor and the purchasing 
(oin pan } Py sees 1 4 to 18 a rcgistci of securities is 
to be kept by the Registrai subject to public inspec 
tion Every e barge cieat eel (1) as security for dcbui 
tures (2) on uncalled capital (3) on ‘ personal chattels 9 
within the Bills of Sales Acts and (45 e ffoating chaige 
on the company s undeitaking is made void as against 
the liquid itor and creditors unless registered within twenty 
one days after execution Finally, sees 25 and 38 of 
the Companies Act, 18(>7 are repealed (schedule), and 
le ss objectionable modes provided foi attaining tin same 
result 

One novel feature is to be found m se e 8 of the Act of 
1890 whereby it is declaied lawful to pay out of the 
company s funds either a e omimssion on undii writing or 
a brokerage foi placing Bhaies piouded such payment is 
authorized by tho ai tides of association and does not 
exceed tho amount so authori/cd and the pajmont is 
mentioned in the prospectus otlniwise such payments 
are prohibited Mr Justice Bueldty in his book on the 
C ompames Acts (7 th ed p 610), eon side is that the legality 
of the payments of brokerage or commission for placing 
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shares, after some conflicting opinions in the courts, was 
settled by the case of Metropohtan Association v Scnmr 
fjeour (1895 2 QB 604) A distinction has been made 
between the payment of brokerage and that of an under 
writing commission, but there does not appear to be any 
real difference m principle Whether legal or not, such 
payments were so generally made, either directly out of 
the company s funds or indirectly by adding the amount 
to the price paid to the vendoi who made them, that it 
was no doubt considered better to legalize them under 
certain restrictions But the bearing of this section on 
Sh a atm ^ l0 W8U< a discount will have to 

discount * considered buch issue has been dec ldocl 

by the House of Lords to l>e inconsistent with 
the provisions of the C ompanies Act 1 80 cither as 
between the company and its cnditois (Oorequm ( om 
puny v Roper, 1892, AC 125) or as betwe< n the 
company and its members ( Wilton v Safer if, 1897, 
AC 299, diss Lord Hcrschcll) But if the company 
may pay Is. per share to A for inducing B to take a 
XI share, there docs not seem to be any sound reason 
why the company should not p ly the same sum to A if 
he takes the shaie himself, and inched the payment of a 
commission to an undirwiitcr is or may be a direct pay 
merit or return to the shareholder himself off the nominal 
amount of Ins share Pile issue of shares it a discount 
excites an unreasonable prejudice in some minds It is 
allowed to complines incorpoiatt d under the Companies 
Clauses Acts on the issue of new shares (26 and 27 Viet 
c 118, as amended by 30 and 11 Viet c 127, ss 27-29) 
anel in other companies the prohibition may be evaded, 
or at least the same lesult attained, with the guatest ease 
lor example on a new issue the shares may be XI 0 
shares with a 10 per cent preference dividend, and the 
articles may provide that the shareholders shall receive 
X20 for each shaie on distribution of surplus assets in 
a 'winding up and have twice the voting power of 
othei L10 sliaitholdeis How docs this differ m sub- 
stance from the issue of a X20 shaie with a 5 per cent 
pr< forence divide nd at i discount of 50 per cent ? In 
the opinion of the writer the issue of shares at a discount 
might safely be permitted m circumstances and under con 
elitions similar to those prescribed for companies under the 
Companns Clauses Acts Another anomaly of company 
law is illustrated by -vshat aie called “one man com 
juuncs A man may turn a business, of which 
companies ls so ^ 5 l >ro l )U( f ()1 into a limited coni] ion y 
'W ith the assistant e of six c lc rks or munlx rs of 
Ins family, to whom he gives one share a piece taking 
the lest of the capital himself He may thus cairy 
on business with limited liability defy the bankruptcy 
law, and e\tn issue dcbentuics to lnmself which will have 
pnonty over the trade crcditois ( Salomon x Salomon and 
Co, 1897 AC 22) The Act of 1802 (sec 6) requires 
seven persons associated for a lawful purpose to form a 
company, and so much importance is attached to the 
number of sevt n that the 1 uluro to muntam that number 
of shareholders is made a cause of winding up by the Court 
(sec 79 (1)) It may be assumed tint the creation of 
“one man companies wis not contemplated by the 
frameis of the Act of 1862 but no person has t\er sug 
gested a practical remedy (if one be desired) which would 
lie consistent with the scheme of the Acts and not do 
more harm than good The point is not touched by the 
Act of 1900 That Act is not the last woid on company 
i c form, but it contains some good provisions, and may do 
some good, and probably no harm 

Contemporaneously with the Bankruptcy Act 1883, the 
Patents, Designs, and Trade Marks Act, 1883 (46 and 17 
Viet c 57) was passed. By this Act (which has boon 
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subsequently amended in some details not affecting the 
general scheme of the Act by Acts of 1885, 1886, and 
1888) the administration of the law as to patents, p at9tttg 
copyright in designs and trade marks is carried designs, 
on in one office called the Patent Office, under the sad trad * 
immediate control of an officer called the comp mar ** 
troller general of patents, designs, and trade marks, who 
acts under the superintendence and direction of the 
Board of Trade (sec 82) The Board of Trade is 
empowered by sec 101 to make rules and do such 
things as it thinks expedient, subject to the pro- 
visions of the Act for legulatmg the practice of regis 
tration under the Aet, and othe r ancillary purposes, and 
generally for regulating the business of the Patent Office 
The Act deals chiefly with the machinery for making 
applications for and gi anting patents and registration of 
designs and trade marks, and but few changes have been 
made m substantive law The application for a patent is 
made to the comptroller, accompanied by a provisional 
specification It is then referred to an examiner to report 
whether the nature of the invention has been fairly 
described whether the application, spe ufication, and draw 
mgs (if any) have been prepared m the pi escribed manner, 
and whether the title sufficiently indicates the subject 
matter of the invention (see 6) The readei will notic e the 
limited scope of the dutie s of the exanum r He does not, 
for instance, report on the novelty of the invention having 
reigxrd to previous patents If the examiner reports un 
favourably the comptroller may require in amendment and 
vary the date so as to make the application run frqm the 
time when the amendment is made (Pitents Act, 1888, 
51 and 32 Viet c 10 we 2) Uncier the Patent law 
Amendment Act, 1852, all provisional specifications were 
published Undei the present Acts they are now only 
published alter the complete specification has also been hied 
and not at all if the application is abandoned (Patents Act 
1885, 48 and 49 Viet c 63 sec 4) The complete speci 
fication must be left at the Patent Office within nine 
months from the date of application (sec 8(1)), with power 
for the comptiollci to extend the term foi not exceeding 
one month (Act of 1885, see 3) The complete specifica- 
tion is again referred to the examine], xud if accepted the 
comptroller advertises Ins acceptance and any person may 
withm two months oppose the gi int on various specified 
grounds including the ground that the invention has l>een 
patented in Qieat Britain on an application of prior date 
(secs 9, 10, and 11) The comptroller hears the parties 
ind gives his decision on the case, but theie is an apjreil 
to the law officer ^either the Attorney General oi the 
bolicitoi Genual) from the comptrollers decision on this 
question, as well as from the other decisions of the comp 
troller at each stage of the pro< codings I he law 

officers decision is final He has therefoic to txeruse 
important judicial functions, butwheie theie is a serious 
question to be tried the practice is for the liV officer to 
allow the grant to be made, leaving the opponents to 
assert their right in a <o\irt of law Increased facilities, 
for amending a complete spccific.ation, after grant of a 
patent, are given by sec 18, and restrictions are placed on 
the recovery of damage m respec t of infringement before 
amendment by sec 20 The proceeding by sure Jacias 
to repeal a patent is abolished, but revocation of a patent 
may be obtained on petition to the t ourt by the Attorney 
General or any other person authonzed by him, or, speak 
ing generally, any person aggrieved by the grant of a 
] latent (sec 25) Ihorc are two alterations of substantive 
law which should be noticed By see 22 the Board of 
3 racle is empowered in certain defined eases to order the 
patentee to grant licences on such terms as the Board may 
deem just, and any such order may be enforced by 
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mandamus And by sec 27 a patent has the like effect 
against the Crown as it has against a subject, but with 
power to the officers of the Crown to use the invention 
for the service of the Crown on terms agreed upon, or 
m default of agreement to be settled by the Treasury 
Formerly the rule was otherwise, the Crown not being 
bound, unless expressly named m the terms of the grant 
{Feather v The Queen, 6 B and S 257) 

The practice in trials of patent actions remains 
unaltered, except that m a claim for infringement or a 
proceeding for revocation the Court may at any time gi\e 
the patentee on terms, libirty to apply for leau to 
amend his specification by wxy of disclaimer, and post 
pone the trial in the meantime (set 19) No attempt 
has been made, nor perhaps can siu cess fully be made, 
by legislation to limit the length and expense of patent 
actions, for which the paities ait cine fly responsible 
Something may be done by the judge, no doubt, to limit 
the number of expert witnesses or curtul the cross 
examination, but it is always a delicate matter for the 
judge to interfere with the discretion of counsel whm the 
exclusion of emdence may involvt defeat in the Courts 
of Appeal oi, at best, a new tual breepiently when the 
caso is heard on appeal it is found that the questions both 
of validity of the patent and infringement turn on the 
construetion of the spi ciheation, on which the expert 
evidence is of little assistance 

It is unnecessary to comun nt on the procc dure prescribed 
for applications to the compti oiler for rcgistiation of 
desi 0 ntk and trade marks The appeal from decisions of 
the comptroller is to the Board of Irule which has powet 
to refer the matter to tin High ( emit and usiully does 
so m a case of any difficulty One lneidi ntil result of the 
legislation of tiade maiks (lirst established m INTO) 
d< serves notice I< orini rly no distme tion was made and it 
was not nee e ssary to make any distinction Ik. tween trade 
marks and trade names, meaning i nunc which by usage 
has come to denote the goods of i paitinihi peison or 
firm m the market Many of the? i ases ch scribed is tiade 
mark cases are really cases of a ti ide nairu But tiade 
names aie not within the Irad< Mirks Acts Con sc 
quently a person mxy still pioxe his light to i trade nunc 
and prevent the usi of it on the goods of mother person, 
ilthough as a trade maik it does not fultd the conditions 
re quire cl by the Acts, and is theicloic incapable of iegis 
tration I lie jurisdiction outlie ( ourt is undoubted, and 

is founded on elementary piineiplts of meieaiitile morality 
(see the cases of Mont < form ry v Ihompvyn, 1891, AC 
217, and Riddaway v 1 anham, J H% # A C 199, both m 
the House of I ords) But a distinction must be made 
between the name attached to a m w aitiele mtiodueed by 
a manufacture , m the sale of which he has no monopoly, 
and a name denoting the nnnufacture of a paitieuhr 
person (see the Cellular ( lothm n Company s east, 1899, 
AC 326) Jt all the woild may manufictme and si 11 the 
goods, they may pnmd feu ie dese nbt them by the name by 
which they are known m the m^rki t 

The County C ourts (remarks the comtc de rianquevillc ) 
are at once the most ancient and the most mexle rn of b nglish 
civil tribunals The Saxon Curia Conn tutus 
Courts m untamed after the Norman ( onquest, was a 
local court and a small debts couit But 
otherwise it had little similarity to the County Courts 
founded in the year 1846 by an Act (9 and 10 \ict c 95) 
with the mode st title of “ An Act for the Recovery of Small 
Debts and Demands m 1 ngland The original limit of 
the jurisdiction of the new courts wis .£20, but this was 
extended m 1850 to £50 m actions of debt Thirteen 
amending Acts were passed, by wlneli new jurisdiction was 
from tune to time conferred on the County Courts, and in 


the year 1888 an Act (51 and 52 Viet c 43) was passed 
repealing the previous Acts and consolidating their pro 
visions, with somo amendment This is now the code or 
charter of the C ounty Courts The gram of mustard seed 
sown m 1846 has grown into a goodly tree with branches 
extending over the whole of England and Wales and they 
embract within their ambit a more multifarious juiisdietion 
than is possessed by any other courts m the kingdom 
England and Wales wen mapped out into 59 circuit^ (not 
including the C lty of London) with power for the ( town 
by Order m ( mined, to abolish any ciuuit and real range 
the? auas comprised m the, circuits (sc 4) This power 
Ins been exercised and thne are now 54 circuits only 
1 here is at pie sent one judge to each eiieuit but the Lord 
Clnnci llor is e rnpowere d to appoint two judgi s m a circuit, 
piovided that tin total numbei of judges does not exceed 
60 bvtry cinuit (except m Birmingham, Cltrktnwcll, 
in (l Wcstmmstci) is elruded into dmtnets m each ol which 
there is a court, with i legistrar and badifis I lit? judges 
are directed to attend and hold a court m each distuet at 
hast one i in c\try month unless the lord Chancellor 
shall ot lie rwi si direct (secs 10, 11) But m pi ac tie t, says 
Tudgt Snagge, 1 the judge sits w veral times a month in 
the laige? ci litres of population and less fri quently than 
once a month m the court town of sparsely inhabited 
distruts By sec 185 of tilt Act ol 1888 the judgi s and 
officers of the City of T ondon ( emit lia\c the 111 e juris 
diction, powers xml authonty is those of a County C ourt, 
anil thi County Court rules apply to tint Court 

The ordinary juiischctmn ol the Count ( ouits is thus 
tabulated by Tudgc bnaggi - 


hullhot n utt l 

Common law at tions with wnttcn consent 
of both ] ai tu s 

Actions h undod on eontrai t ( \o pt for 
breath of promise of marriage m win li 
tlieC ounty ( omts hnvi no juiisih ti m) 
Actions found d on toit (c \ ept libi 1 
slandir and seduction m win h tho 
County C nuts ha\ no jurisdn tion) 
Counterclaims (mile ss jiliiin till ^iv< s wntti n 
notuc of obj etion) 

1 jectrmnt >r qu stions of title? to 1 alty 
I <| intv pirisdicti >n 
1 lobate junsdi turn 

Adnuialty pin diction 
Bankiuptiy jurisdn tion 
Replevin 

Interjih adir tiansfemd fiom High ( omt 
Actions in miti i t tian hrred firm High 
t ourt 

Actions in ti it tiausfirud frun High Ciuit 
Companies (winding uj ) win n tlio pud uj 
capital eloes not exiecd 


I ecm i iy 
1 imt t juiisdietion 

Unlimited 


AfO 


JL 0 

Unlimited 
i 0 annual valuo 
JL 00 

e*00 ] t rsonalty 
and j i 00 realty 
XS 00 

1 nhmited 
Unlimited 
LiOO 

A100 

Unlnmt d 
X10 000 


Jhere is no eliseoverable piineipli upon which these limits 
of the jurisdiction of the County Courts hive been deter 
mined b or example it is difficult to unc lei stand why a 
County Court should Ik trusted to tiy an action of debt foi 
£100 when transfe ire d fiotu the High ( onrt, but not when 
eomrneneed m the Court itself Yet it hus been so decielid 
on the construction of a badly elrawn sectiem (see 8) of 
fho Act of 1888) m ( urft ? v S tovtn (22 Q1 1) 511) 
But tho above table is not by any means an exhaustive 
statement of the jurisdiction of the C mnty (.units bor 
many years it has been the praetiec ot 1 iihament to 
throw on the County Couit judges the duty of aetmg as 
judges or ail ntratois foi tho purpose of new legislation 
relating to social subjects Judge hnagge wntes, *A 


1 1 lfty Year of the English County Court 1 y Hi Honour Judge 

Suagge in the \ meleenth Century Octobu 189/ winch contains an 
exhaustive renew of the whole subject 

d iV meleenth Century October ]S f »7 p 56/ 
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mere catalogue of these Acts of Parliament would fill a 
couple of pages, but a short alphabetical list of a few of 
them may serve by way of illustration — 

Agru ultural Holdings Act 1883 

Banki uptcy A< t 1881 

Coal Muirs Regulation Act 1881 

D blurs Art 1809 

hinploycis I lability Act J880 

fcrundly Soui ties Act 1875 

( uaidianshi] c f Infants Act 1886 

Tlibituil Drunkards Act 1879 

In lu tnal AsHuranc e Ac Act 1896 

I aw of Distress Ann ndnient Act 1888 

Meuantih I aw Amt ndme nt Act 1856 

Open Shares Ac Act 1890 

1 ubhe Health Act 1875 

Railways Regulation Act 1871 

Settled I and Acts 1882 90 

Tithe Act 1891 and (last but not least) 

Workmen s Compensation for Iryurics Act 1897 

It appears from the judicial statistics for 1899 1 that 
there were m that year 1,152,161 plants entered in the 
County Courts to reeover sums amounting altogether to 
485,698 The numbei of plaints is smaller, but the 
imount sued for is slightly large r than the corresponding 
figuns for 1898 On the whole the number of plaints 
lias been steadily liiercasmg aid in 1001 tlurc were nearly 
twice as many as there were m 1 889 The re w< re also 
1618 actions remitted from the High Court during the 
year 1899 lluse hguies do not include proceedings in 
banki uptcy, winding up and other matters 

lhore is an appeal from the County Courts on matters 
of law in all oasis when the debt or damage or elaim in 
mtupleadu exceeds £20, and m actions for the rccovuy 
of land oxcee ding £20 in yearly value to a divisional court 
of the High Court le, to the Admiralty Division in 
Admnalty casts and to the Kings Bench Division m other 
eases (set 120 of Aet of 1888) The determination of the 
divisional court is final unless leave be given by that court 
or the Court of Appeal (fudieatuie Act, 1894 sec 1 (5)) 
But if leave bo given time is a further appeal from the 
Couit of Appeal to the lloust of Lords, except m bank 
ruptcy (47 Viet e 9, sec 2) In piocu dings under the 
Woikmens Compensation Act, 1897 (as we have seen) 
the appeal from a County Couit judge is to the Court 
of Appeal, with a subsequent appeal to the House of 
Lords 

Tlu County Courts may have a still greatei future 
The ludicatuie ( omnussioners m then suonel report 2 
suggested that the jurisdiction of the Count) Courts 
ovtr common law actions might be made unlimited, with 
power tor dclendants to tie maud a tiansfer to the High 
Court This suggestion (as has been seen) was not 
adopted, but m the pioetss of decentralization (which 
seems inevitable) the County ( ourts may herexfttr become 
louil couits of first instance for legal business of every 
desuiption without limit of jurisdiction, leaving the courts 
in London to elo the appeal business end the London 
business proper, with power to lemove any action to 
London for tnal for st ited reasons 

lew alterations hive' been made m the administration 
of the tiimmal business m the < emits dui mg the period 
under review Between 1875 and 1880 an 
Criminal attempt wxs mule to eonsolulite and codify 
the ciiminal law of 1 ngland Tin subject was 
referred to a commission, consisting of Lord Blickburn, 
Lord Tustiee lush, Mr Justice Bairy (of the Irish Bench), 
and Mi Tustico Stephen, and upon their leport a Bill 
was introduced by Lord Justice Holkcr, then Attorney 
General, but it did not become law, and has not since 


1 Judicial Statistics 1899 pp P 14/ 

2 Parliamentary Paper 18/2 No 631 
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been introduced 8 The same fate befell a Bill brought 
in by Lord James of Hereford, when he was Attorney 
General, m 1884, for the establishment of a court of 
criminal appeal There is a great difference of opinion 
as to the expediency of a e ourt of criminal appeal, and, as 
usually happens, the difference is aggravated by persons 
not exactly realizing what it is they mean The Kings 
Bench Division (C rown side) and the Court of Crown 
Cases Kcscived exist for the purpose of correcting errors 
of law which appear on the record in a criminal case, or 
which anse in the eoursc of the tml, and act as couits 
of cassation for that purpose If their jurisdiction is not 
wide enough to embrace all casts of legal error m criminal 
trials, let it be amended I he supporters of a court of 
cinmnal appeal, however, point to the anomaly of an 
appeal on facts existing in every civil case affecting pro- 
perty, but theie being none in casts affecting a subjects 
liberty or even life The statement is not correct The re 
is no appeal from the verdict of a jury m a civil case 
where there was evidence for their considu ition, but only 
a right to a new trial where the verdict is against the 
weight of evidence , and under the rulo of Lord V sher a 
new tnal on this ground was practically unattainable 
What they really want is a re trial by the court and that 
the court should do formally what the Home Secretary 
does informally On the other hand, it is urged that 
it would have a bad effect on juries to take from them 
the sense of the fin xlity of their verdict anel eon 
sequent responsibility One use of a court of eiimnnl 
appe il would be to attain some general standard jn the 
sentences on convicted peisons In the opinion of the 
writer a court might safely be established for gi anting 
now trials where the veidict is against the weight or 
(say) pr< pondorance of evidence, or whe re fresh evidence 
cm be adduced, and with power to diminish but not 
increase sentences 

By the Iriminil Evidence Art, 1898 (60 and Gl Yict e 
36) a prisoner, or the wife or husband of a prisoner, is made 
a competent witness for the defence at eveiy stige of the 
proceedings, subject to certain conditions, of which the 
principal arc that a pnsoner shall not be called except on 
ins or her own application anel tht f uluie of the prisoner or 
his wife or her husband to give evidence is not to be the 
subject of comment by the prosecution, and the pnsomr 
cannot be cross-examine cl is to any previous offence or eon 
vie turn or as to character unless the proof of x jirevious 
offence is admissible evidence in the case, or lie or she has 
given evidence of his or her good ch meter, or cioss 
examined with tha^ view A party, therefore is now 
competent to give evident e on his or hci own be h xlf, both 
in civil and criminal matters 

Attention may now bo called to other legal reforms 
which do not it late to the machinery for ad tegsl 
ministration of the law, but deal with subjects reforms 
of fiist rate importance and directly touch affecting 
administration, mou particularly in the Chan * dtt *j ni * 
eery Division of the lli n h ( ourt m m 

The Conveyancing Aet, 1SS1 (44 and 45 Yict c 41, 
amended by 45 xnd 46 Yict c 39) simplifies and impioves 
the prxetice of convey xnung It vests m trustees, mort- 
gagees, and ethers vanous povveis commonly conferred 
by provisions mstited in settlements, moitgages, wills, 
and othei instiuraents It pi t se ribes what matters covert el 
by general words shall be deemed to be included, and 
what covenants for title shall be implied in conveyances 
of land And it amends, in cert un particulars, the law of 

1 It limy be of interest to obstrvt that a Code of Criminal law 
following with some amendments the Bill of 1880 has been passed 1 y 
the rarliament ot New Zeal md and a similar l ole founded largely 
oil the Report, has been passed by the Parliament of Queensland 
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property But the Act does not lay down or proceed 
upon any new departure m principle 

Lord Cairns s Bottled Land Act, 1882 (45 and 46 \ ict c 
38 , amended in details by three subsequent Acts of 1885, 
1889, and 1890 l ) is an Act of a different 
find Act* ciiaracter The general scheme of these Acts 
is to invest tho tenant for life of a settled 
estate with all the powers of management and disposition 
which are enjoyed by a fee simple owner A tenant 
for life is empowered to sell the estate (sec 24) ot 
tho heirlooms held with it (sec 17) But lit cannot 
sell the principal mansion house, its pleasure giounds 
park, and land usually occupied there without the eon 
sent of tho trustees of the settlement oi of the court 
(51 and 54 Yict c 69 see 10), oi the heirlooms without an 
order of the court (Act ot 1882 see 37 ( 1)), and in case oi 
any sale he has to give notice to the trustees (btc \o (1)) 
A tenant for life is rc quntd to have regard to the interests 
of all parties, and is to be deemed to lx m tho position 
and to have the duties and liabilities of a tiustce foi those 
parties (see 53) Whit the effc ct of this sec lion is be yond 
requiring the tenant foi life to use reasonable me ms of 
selling to the best advantage without any piolit to lumself 
or lesorvition m his own lav our it is not easy to see 
He is made the absolute juelgc whether the estate shill bo 
sold or not, and it is no objection to a salt theft tho 
necessity lor it arises fiom his own c \ti ivaganec or nn 
providence or thit it is toi his own lehci, e>r tint ill tho 
othei pai ties interested aie opposed to it In the Ailcs 
bury ease (1892, AC 356) tilt tenant foi liio of a large 
estate?, with a family mansion and puk, had t mum he re el 
his life estate to such an extent tint it wis oi no 
pecuniary value to lam and at tho instance of his i reditois 
proposed to soil the whole cstitc All the pe l sons inter 
ested m remainder opposed the sale and Mr fustic e 
Stirling refused to eoubent to tin sale, but Ins decision 
was revel sed m the Court of Appeal and the decision of 
the latter court was illumed m the House of Loicls 
Tho irnpoitant principle wis thue laid down that m excr 
cismg its discretion the court mi n ht h ive rcgaid to the 
interests of the tenants on the estate, as well as ot tho 
remainder men, and as a tenant tor hie m that position 
could not do his duty to the land the sale was permitted 
to take place notwithstanding the opposition ot the family 
I he con tr ict was subsequently lescinded on a question of 
title, and shortly afterwards the tenant for life died It 
may be inferred from tho judgment of the Court of Appeal 
m Lord Itadnors case (15 Chi) 402), w hit h was an 
application foi leave to sell ct rtam heirlooms th it the court 
will not ovenule the discretion of tlief tenant lor lift when 
exercised m good faith and on reason iblo giound notwith 
standing the opposition of remainder men Hie tenant 
for life is also empowered to grint It iscs tor mntty nine 
years for building and for sixty years foi mining pui poses, 
and, with tfie consent of the court for my term or in pel 
petuity where it is the custom m tin distnct for lmd to 
be sold or where it is dilhcult otherwise to make leases or 
giants tor these purposes (secs* 6 10) and on a grint m 
fee foi building purposes a rent charge may be resaved 
(Act of 1890, sec 9) Pystc 11 ot the last mentioned 
Act the tenant for life is also empoweud to nuse money 
by mortgage of the estate for tho discharge ot meum 
branceb The Acts contain provisions for tilt investment 
and application of puichabe money or other capital money, 
arising from exercise of the powers of the Att and other 
ancillary provisions and a veiy wide dciimtion of tho 
persons included under the expression “tenant for life 
It maybe added that the poweis of the tenant for lito 


cannot bo assigned and will not pass by an assignment 
of tho life estate, but cannot be exorcised without the 
consent of the assignee, and that a contract by a tenant 
for life not to exercise his power is void (Act of 1882, 
soc 50(1)(2)) 

The Settled Land Act was unquestionably a bold and 
well conceived piece of legislation It has piovcd ex 
tremely beneficial m lidding land of oncumbertd owners 
and making it marketable It his also benefited own rs 
of settled pi opei ty, the income ot which, when lincstedm 
land, is msuiheient to support thur socnl position oi t unily 
obligations And on the othei hand t n owner who prefers 
to retain Ins family estate is enabled t ithei by selling out- 
lying parts oi by mortgage, tc nuse money foi its develop- 
ment and permanent improvement 

Ihe history of the ltgi stratum 1 cither oi assurancts or 
of title s to land in Lnglind is one oi hall lit ai ted legis 
latum and consequent failure Ihe subject was Q e gj Mtra 
agitated m the Tong Pailiinunt, but it was tionof 
not until the reign of Queen Ajme that the title* to 
experiment was midt Iitgistnes of deeds and lanit 
wills wnt established for tlu courity oi Middlesex by 
7 Anne c 20 for the West Biding ol \ oil shue by 2 and 
1 Anne c 4, inel for the hast liidiri^ ind Kingston 
upon Hull by 6 Anne c 62 and by 8 ( eo II c 6 
similar provisions were applied to tho Noith lulling 
Presumably these Acts were intended as an experiment 
with a view to the ultimate extension ot a sinulu system 
to other puts of Fngluid Ihe policy ot the Acts 
wis to give priority to icgistcnd assurances owi un 
registeud ones, and theieby secure publicity and sifety to 
transactions m land 1 his object however was deft ited 
by tho lawyers m the Court of Chancery It was there 
hold by I oid Hiulwicke that the cejmtabh doctrine as to 
the effect of notice was not excluded by the Acts, and 
const quontly a settlement prior m date but umegib 
tired was allowed prionty over a subsequent registered 
settlement made with notice of tho hist one (LtNevev 
Le Ntve y A mb 436) Sir William ( rant m following 
this decision said, ‘It has been much doubted whether 
tho courts ought evei to have sutiertd the? question of 
notice to be agitated against a paity who has registered 
his assurance ( Wyatt v Banull 19 Ves 415) On the 
other hand it wis held that regihtiation is not notice, so 
tint i prior registcicd owner foi an equitable interest was 
postponed to a subsequent puichisu with the legal estate 
and with no notice (except by tho registration) ot the pnor 
interest This was decided by Lord Camden on the 
authority of an earlici unreported ease Tn his judgment 
I ord C amden said, ‘If it weie a ntw case I should have 
my doubts but the point is closed by the earlier case * 
and expicsscd Ins opinion that the previous decision had 
leel to greit laxity m searchmg the registus ( Morecod, v 
Dul ms, Amb 678) The cxpenment was not extended 
to othor parts of England I he chief result of the 
statutes of Anne was to confer x aluable piei es of patronage 
on the Lord Chine ellor, and to meiease the cost of eon 
vcyiucing in the two counties and occasionally furnish 
materials for litigation 

bo things remained until tho year 1862, when Lord West 
bury came d an Act (25 and 26 Viet c 5i) for the registra 
turn of titles to land Hus, it will lx observed was i new 
de partuie The difference between a system of re ^lstration 
of assurances and one of registration of titles is vitil In 
the former case the convtyana creittsthi title and tho 
registration is only for tho purpose of preserving a record 
of it and givin 0 it publicity In a system of registiation 


1 48 and 40 Viet c 7** 5- and 53 Viet c 3G jJ and 51 Viol c 69 


1 Sto Ri oisTiUTiON (Land) t nnfdopadia liritanmoa vol xx 
p 34- and Land Registration m the present volume 
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of titles, on the other hand, the entry of the person's 
name on the register constitutes his title The previous 
deed is but the authority to the registrar to enter the 
name of the grant* c in tin plat e of the grantor, and the 
subsequent certificate is evidence only of the entry 
Rcgistiution under Loid Westburys Act was optional 
and the Act required m ofhcial investigation and judicial 
declaration of title be foie registration The Act was useful 
to persons who cl< sired to sell their land m small lots 
without the expense to the purchasers of investigation of 
title, but was not likely to be generally adopted lew 
titles could pass Hu ordeal of an official examination, and 
no prudent person would run tin risk of Ins title being 
rojoc t* d or 4 blown upon As it would be nc cc ssary to 
have the title examined by the applicant s own eon vt yanc tr 
before being submitted to the office the expense ol regis 
tratiou und< r this Act was also excessive 

In 1875 I otd (Virus s land Transfer Act ( 58 and 59 
Yu t c 87) was pissed Like its picdcctssoi, this Act 
was optional only But it introduced the pi maple of 
registration without pievious investigation The scheme 
of the Act was to enable (1) a purchaser of an estate 
in tee simple (2) any poison entitled in law oi < quity 
to a Ilk* estate, (5) any ptison entitled to dispose 
for las own benefit of a like estate, and m cieh case, 
whe the r subjc ct to incumbrance s or not to be registered, 
either with an absolute or qualified title after inofficial 
investigation ol the title or with 44 a possessory title, 
without sueh investigation A 4 possessory title gives 
;i<> better light to the holder of it than he had before but 
forms a root of a ne w title which if the line! remains on 
the registti will by lapse of time mature into an absolute 
registued title I he 1 1 suit is tint a vendor with a regis 
tcred 44 posse ssory title <an only be required to give a 
purchaser an ibstract of his title ante cede nt to re n istratiou 
ten such a pc nod as together with the puiod subsoepient 
to re gisti ation would make up lor ty years But in practie e 
a purchaser would probably be satisfied with a much 
shoita period One objection to Loid Wcstbuiys Act 
wis thus u moved, and in the opinion of tlie’i writer this 
is undoubtedly the sound principle oil which legislation 
should proceed though semic impatient le formers clamour 
foi moie diastic treitment It will bo observe el that the 
Act ot 187 r > does not piovicio lor the legistratiou of land 
ill settlement, except where the legal estate is vested m 
trust te s 

Prior to 51st December 1898, when the Registry Act 
came into force, 111 titles had been registered under 
Loid WesUmrys Act and 187 absolute oi qualified titles, 
and only 111 possessory titles under lord Cairns s Aet 
What is the reason foi tin failure of landowners to make 
gi eater use of these Aets { It must sorrowfully be admitted 
that the Bolrc itois (speaking generally) assumed an attitude 
of hostility or indifference to the now system, and did not 
advise thtir clients to register their titles It would be 
unfan to a piotession ol high nnndeel men to attribute 
this entirely to motives ot sell interest It arose partly 
from a natural conservatism and paitly from a professional 
fear ot leaving a system of conveyancing m winch they 
were In ought up and wliuli the) understood for an un 
travelled country the charms of which they inadequately 
understood and were slow to appreciate Jt is not wonder 
ful that eminent membtrs of that branch of the profession 
have persuaded themstlves and publicly maintained that 
the disadvantages of a system of registration of title exceed 
its advantages But it is strange that the bankers have 
not been advocates of the new system They seem to 
regard the facility of lending money to their customers on 
deposit of deeds without the publicity of registration as 
essential to their business, though it does not exist in 
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Scotland, or at the present time m Yorkshire And they 
forget that they have been the principal sufferers from the 
frauds which have arisen out of this very facility, and 
which would have been impossible with an efficient system 
of registration either of title-deeds or of titles 

In the year 1884 the Yorkshire Registries Act (47 
and 48 Viet c 54) was passed for the purpose of con 
sohd&tmg and amending the law relating to the regis- 
tration of deeds and other matters affecting lands within 
the three Ridings The Act provides for the registration 
of assurances and wills (sec 4), memoranda of lien or 
charge (see 7), and intestacies (sec 12) It is provided 
(sec 7) that no lien or charge shall hive any effect or 
prionty against a registered assurance for valuable con 
sideration unless and unUl a memorandum thereof has 
been registered , and (sec 14) that all assurances shall 
have priority according to the date of registration, and 
every registered will shall have priority according to the 
date of the testators death if registered within six months 
theieafter, or according to the date of registration if not 
made within that period , and further, that all priorities 
given by the Act shall h ive full effect in all courts except 
in cases of actual fraud, and no person claiming lc gal or 
equitable interests under any registered instrument shall 
lose his priority merely m consequence of having been 
effected with actual or constructive notice, except m cases 
of actual fraud By sec 15 registration of any mstru 
ment has the effect of notice of such registration and of 
the fa< t of registration to all persons and for all purposes 
whatsoever as from the date of registration There are 
other ancillary and net essary provisions It will thus be 
seen that the mam defects of the Aets of Anne have been 
remedied so far as the \orkshne registries are concerned, 
with the singular result that one county enjoys a s} stem 
of land tenure differing m material respects from those 
prevailing in other Lnghsh counties 

In the successive ycais 189 5, 1894, and 1895 Bills were 
brought m by Lord Herschcll for the compulsory regula- 
tion of titles to land The general scheme ind mam 
features of all these Bills are the same as thos^ of the 
Torrens system adopted m Australia and as those of the 
system in use in Germany and Austn i Hungary but they 
aic drafted on the lint s of unending and supplementing 
the Act of 1875 At length m 1897, the land Trinsfer 
Act ((>0 and Gl Yict c 6 >) was passed on a Bill bi ought m 
by I ord Ililsbury This I5ill was, m fact tlu Bill ol 1895 
with some special provisions to meet objections which had 
been urged by opponents before tilt S» lect Committee of 
the House of CommoAs on the earlier Bill Part I pro- 
vides for the real estate of a deceased person becoming 
vestc d m Ins personal representative from time to time as 
if it were a chattel real This is in excellent provision, and 
is essential for any effic lent system of registration Part 
II contains amendments of the Act of 1875 Amongst 
other things provision is made for the registration of sc ttled 
land at the option of the tenant for life either m his 
name or m the names of trustees with a power of sale (if 
any) or in the names of persons having an over riding 
power of appointment of the fee simple (sec G), with a 
special provision as to land held by incumbents of a bene- 
fice (sec 1 5) and a power is given to remove land from 
the register (sec 17), which meets one objection which 
has been made Part III provide s for compulsory regis- 
tration and an insurance fund The Crown is empowered 
by Order m Council, as respects any county or part of a 
county, to declare that after a named day registration of 
title (under the Act of 1875) shall be compulsory on sale 
(not it will be observed, on any devolution of title by 
death), subject to a veto of the county council Such an 
Order in Council has been made as regards the county of 
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London, and registration is therefore now compulsory in 
that county But registration cannot be made compulsory 
in any other county except upon a resolution of the county 
council, passed at a meeting at which two thirds of the 
whole number of the members shall be present It ro 
mams to be seen whether the success of the experiment 
m London will induce other counties to adopt the Act or 
whether the Act will share the neglect of previous Acts 
In the meantime tho old system of conveyancing will 
continue Abstracts of title will still be delivered and 
investigated afresh on every transaction Bankers and 
others will still lend money on deposits of dteds, and find 
themselves j>ostponed to an earlier equitable title of which 
they had no notice, or to a subsequent put chaser who has 
acquired the legal estate without notice of their meum 
brance And it will still be possible for ingenious persons 
to defraud creditors and purchasers by manufacturing a 
duplicate set of deeds Much has no doubt been done by 
the Conveyancing Acts to restrain tho exuberance of legal 
language m conveyances and other instruments, and per 
haps still more has l>ccn done by the Solicitors Remunera 
tion Act 1881 (44 and 45 Yict c 44) which permits ad 
valorem charges for conveyancing business Under this 
Act a scale of costs for conveyancing business has been 
established by General Order, 1882 This scale was pre 
pared and agreed upon by the solicitors themselves, but, 
from the number of decisions on the construction ot it, its 
language does not appear to bo ficc fiom ambiguity 

A favourite fiction of tho common law that husband 
and wife make one person, and that poison it may bo 
Lerialatfon u hled, the husband, was ludely shaken by tlie 
m» to Married Womens Property Act, 1882 (45 and 

married 46 Viet c 75) repealing an earlier Act of 
women 1870 Under this Act a married woman may 
possess and enjoy her own, whether acquired before oi 
after marriage, and may contract with the consequent 
ability to sut and liability to be sued m respect of he r 
sepai ate propel ly Mention may also bo made of the 
Guardianship of Infants Act 1886 (49 and 50 Viet c 27), 
which foi the hrst time recognizes the right of a widow to 
bo guardian of hci own child The Bill for this Act as 
mtroduc t d into the House of C ommons contained \ dc clar i 
tion of the tqual lights of the spouses m their clulduu 
during marrnge But this conception of marriage as a 
partnership between equal partners enjoying equal lights 
secured by community of interests was thought to bo 
too wide of the facts of lifosto form a safe basis for legis 
lation The consideration of the status of married women 
enjoying separate property has 1 itc ly come before the 
courts, chiefly in connexion with the enforcement of judg 
ments against them Some ladies seem to have a rooted 
distrust of their solicitors and counsel alike and au lm 
perfect appreciation of the nature or moaning of a judg 
mont The quarrels between a notorious litigant and her 
solicitors hav^ had the solitary advantage of helping to 
settle tho law as to the mode of enforcing a judgment 
against the separate property of a married woman 

The materials with which the lawyer has to do his work 
are second only m importance to the rules in act oi dance 
with which his work has to be done Reports 
tlon^^ anc * sta tutes ttre k ls stock in trade I ngland is 
not yet within a measurable distaneb of a civil 
or criminal code, but some progress has been made 
towards that end by the passing from time to time of 
vanous Acts codifying branches of law The principal 
ones are the Bills of Exchange Act, 1882 (45 and 46 Yict 
c 61), tho Partnership Act, 1890 (53 and 54 Viet c 39), 
the Trusts Act, 1893 (56 and 57 Viet c 53), and the 
Interpretation Act, 1889 (52 and 53 Viet c 63) These 
Acts have been prepared with great care under the best 
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expert advice, and experience lias demonstrated their 
utility to the layman as well as the lawyer A Bill for 
the like treatment of tho law relating to marine insurance 
has been proposed m more than one sossiou A Bill for a 
criminal code was brought in m 1879 and dropped 

The fetatute Law Revision Committee lmt continued 
their useful woik of excising dead law fiom tht statute 
book, partly by repeal of obsoloto and si>ent Acts and 
parts of Acts, and partly by pruning redundant preambles 
and wouls Ihe construction of a section of an Act may 
depend on tho preamble and the context, and the ripuil of 
the preamble and certain parts of the Act may then fore 
affect the construction of what is left This is provided 
for by a clause which is and to have been settled by Lord 
Wcstbury It provides (m effect) that the repeal of any 
words or expressions of enactment shall not affect the 
ronstruction of any statute or part of a statute Ihe 
lawyer, therefore cannot ri ly on the revised edition of the 
statuti s alone, and it is still necessary for him to consult 
the complete Act as it was originally enact td Perhaps 
it does not very much matter 

But it is a pity while efforts are made to get rid of 
dead law and improve tho reeoid of that which is kept 
alive that equal care is not taken that new enactments 
should be made m accurate, and intelligible language The 
most superficial acquaintaiu e with tho current elections 
m the courts will show how much of the time of the 
judges is txken up m coping with the obscurity of modern 
Acts of Iarhament Jlus is not altogether the fault of 
the distinguished lawyers who have tilled the 
place ol Tieasury counsel or Government drifts n *** 
men Bills are rc quired to be drawn so as to be passed 
on the lines ot least resistance., and this is found m 
the clauses incorporating or making applicable sections 
of a previous Act, or providing that a previous enact 
ment should be re id as it a wtu b or < were d Some 
times ou referring to a previous Act you find that you 
au referred back to m e\cn tailur one Legislation by 
reteience has its ments and a use of its own, no doubt, 
but lucidity is not one of tin merits Again, a minister 
in charge of a Bill is always dt mi oils of getting it through 
within his allotted turn and sometimes too readily 
accepts an amendment without complete appreciation of 
its bearing on the particular section or tin general scheme 
of the Bill In the House of Louis ministers arc naturilly 
anxious to get a difficult Bill through without serious 
amendment which will occasion fresh opposition or debate 
m the Commons More may no doubt bo done m the 
way of revision by the authors of the Bill m the mtcival 
between the two Houses, and m tht House of Loids if 
the Bill originates m the ( ommons But the remedy m 
the long run lies with the House of t ommons The costs 
of interpreting an obsetne enactment (by means of an 
action with an appeal first to tht Appeal Court and then 
to the House of I ords) fall upon the suitor, i e , upon 
the electoral If members steadily set their faces against 
the consnluation of any Bill the meaning of which cannot 
be discovered within its four corners, it would do some 
good, and if greater care wue cxeiciscd m accepting 
amendments, and in revising those that havt been accepted, 
still greater lmprovemc nt might be hoped for 

Tho pressure on the time ol I arliamcnt is the excuse 
for the growing tendency of leaving the details of legis- 
lation to be dealt with by rules to be made by an 
authority named m the Act This is no doubt necessary 
in some cases as for instance in the Judicature Acts. 
But it is m fact, the delegation by Parliament to other 
bodies, or even individuals, of legislation, often of an lm 
portant character In many cases the mode m which the 
enactments are to be worked out m practice may affect 
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tho whole question of the expediency or justice of the Act 
itself Again, under the. guise, and for the purpose of 
framing rules, the rule making authority may and some 
times must put its own interpretation on the Act, and if 
(as is usually the case) the rules have the effect of a 
statute the nit* rpretation thus given becomes irrevocable 
In tins way the function of the courts of law is usurped 
It is true tint by 50 and 57 Vi(t c 66, notice of the 
proposal to nuke iny statutory rules (with large excep- 
tions) is requn < (1 to lie published m the London Gazette 
forty diys be ton tho making thereof, and in some eases 
the rules are required to be laid on the tables of both 
Housts of Parliament lief ore they come into operation 
But cm ry one who has sat m either House knows how 
skmdci are tho means of the private moral* i to call 
attention to the subject with effect, and how little rial 
protection is secured by the presentation of the iuIcs to 
Parliamt nt 

Jhe lawyer relies on the rcportei as well is on tho 
legislatoi and hue Ik is bettu stived The movement 
originate d by Mr Daniel led to tin formation of tho 
Council of I iw Repotting in tin yiai 1863 
nporttag ^ l0 ( °unei1 now consists of three u officio 
im mboi s - thi Attormy Genual (lit Solicitor 
General, and the Pusnhnt oi the Imorporalid Law 
Society, and ten membus appointed by the thiee Inns 
of Court, the Jn< oi potato d Law Society and the council 
itself on the nomination of the General Count ll of the Bar 
Amongst the eminent persons who have presided over the 
council the most conspicuous foi his seiviees is Mr Joseph 
Brown Iv ( who for many years successfully devoted a 
huge amount of his valuable* time to the details of the 
business with a view to the improvement of the liepoits 
and to e e onomy in their produc tion The practitioner and 
the stud< nt now gi t for a subscription of four guineas a 
year the Bopoits m all tho Superior Courts and the House 
of I ends, and the ludicul Committee ot the Privy Council 
issued m monthly pirts, a kings printu s copy of the 
Statutes and Weekly Notes containing shoit notes of 
current dec lsums and announcements of all new mica made 
under the Judicature Acts and other Acts of Patliament, 
and othoi legal information In addition the subscriber 
recoives tlio Chronological Index of the Statutes published 
from time to time by the Stationery Office, and last, but 
not least the Digests of decided cases published by tho 
Council fiom time to tune In 1892 a Digest was 
published eont lining the casts and statutes for twenty 
five years, flow 18(>5 to 1890, and this was supple 
minted by one foi the succeeding ten >eais, from 1891 
tj 1900 Ihe digesting is now chained on continuously 
by mums of “Cui rent Indexes, which are published 
monthly and annually and will be consolidated mto a 
digest at stated mtc rvals (say) ol five years The Indian 
appeals scuts, which is not required by the genual 
practitionct is supplied sep irately at one guinea a year 
llioso who remembei tho tost of keeping up a law libraiy 
before the publication ol the Law lu ports will appreciate 
tho immuiNi benefit conferred cm the pi ictitionei and on 
the public by the work ot the Council That the Reports 
are perfect no one will elaie to afhun Criticisms wore 
fit cly made on the editing and loporting, and for a 
tew years a rival set ot it ports with the ambitious title 
of Tin lie pints was published But this sines died i 
natural death, and undei the prest ut eehtoi slap it is 
belieud that time is loss room tor entieism M lieu the 
wntor wts chairman of the Council the complaints wue 
for the most part that too much or too little w is reported, 
showing how dithcult is the woil of the editor in draw 
lug the line between eases laying down lie w principles or 
merely applications of old principles Usually the critic 
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complained that some case m which he had a special interest 
was not reported. A great portion of the reports is taken 
up with the construction of public Acts or of statutory 
rules which is of comparatively ephemeral value 

But what of the Bar itself ( It was widely felt amongst 
members of the Bar that it was not adequately represented 
by the Inns of Court with their self-elected TbeBar 
bodies of benchers At length a Bar council was 
formed consisting of a just proportion of Queen s [King s] 
Counsel and outer barnstois elected by all the members of 
the Bar Tins council was subsequently reorganized under 
the name of the General Council of the Bar It receives 
complaints and suggestions from barristers and watches 
over the discipline ot the Bar, but its most useful public 
work is m criticizing proposed legal changes and publish 
mg reports of its committees thereon The rc ports of the 
Council of the Bar are often of gieat value and receive 
attention in the highest ipiartcrs It Las sometimes 
seemed to the wnter that to advocate a high standard of 
legal training for admission to the Bar is picsumptuous m 
one who was called at a time when neither legal education 
nor examination was required, and who is estopped from 
saying that a fair measure of success may not be attained 
both at the Par and on the Bench without either one or 
the other But, nevertheless, the writer believes such a 
training is essential to the wellbeing or even tho con 
turned existence of the Bar England is no doubt the 
paradise of amateurs, but, after all, the need of a distinct 
professional training is gradually being iceognized in 
every profession and calling A commission which was 
appointed m 1854 recommended by their restart the 
formation of the Inns of Court into a Legal University, 
with power to colder degrees in law In 1875 Lore! 
Selborne brought m a Bill for this purpose, but failed to 
pass it through Parliament The writer regiets that the 
Inns of Court did not avail themselves of the opportunity 
of carrying out this recommendation m substance by 
accepting the invitation of the London University Com 
missioners to become the I aw faculty of that university 
However the benchers have for some time past recognized 
the call for some legal education m candidates foi the Bar 
They have appointed a committee of their own numbers, 
called the Council of Legal Education under whose 
auspices lecturers are appointed in the various br inches 
of law, and their lectuies have been optntd to the 
geniral public as well as to the students of the Inns 
Candidates since 1872 hav«> bun lcqurnd to pass an 
examination before being called to the Bai It h as been 
suggested that a law degree of some Lnglish or (under 
conditions) foreign* university might be accepted as a test 
of general legal knowledge, and that the tests imposed by 
the Inns of Court might m that case be confined to such 
practical oi purely professional training as may be thought 
necessary For admission as a solicitor a candidate has 
long been required by the Incorpoiatcd Law Society to pass 
two examinations, but this body has ceased to provide 
k ctures for students 

We have thus seen that within the last thirty years of 
the Victonan reign the Superior Courts were entirely 
reorganized on a new model and their procedure cleared 
of technicality and reduced to the simplest forms, the law 
relating to bankruptcy, patents, and joint-stock companies 
reformed prisoners admitted to give evidence on their 
own behalf, great innovations made m the law relating to 
settled estates and the tiansfer of land, married women 
entrusted with the ownership of then propeity and the 
guardiansl ip of their children, and sornt progress made 
towards codification of the law and reduction of the 
Statute Book to manageable proportions (d ) 
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II United States 

The laws of the various states and territories of the 
United States, and those of England, rest at bottom on 
the same foundation, namely, the English common law 
as it existed at the beginning of the 17 th century (See 
Common Law , below ) The only exceptions worth noting 
are to be found m the state of Louisiana, the territory of 
New Mexico, and the acquisitions following the Spanish 
war of 1898 Those derive most of their law from I ranee 
or Spam, and thus remotely from the principles of Homan 
jurisprudence A part also, but comparatively a small part, 
of the law of Texas, Missouri, Arizona, and the Pacific states 
comes from similar sources The United States as a 
whole has no common law, except so far as its courts 
have followed the rules of English common law procedure 
in determining their own Most of the positive law of 
the United States comes from the several states It is 
the right of each state to regulate at its pleasure the 
general relations of persons within its territory to each other, 
as well as all rights to property subject to its jurisdiction 
Each state has also its own system of adjective law The 
trial courts of the United States of original jurisdiction 
follow m general the practice of the state in which they 
sit as to procedure m cast s of common law character As 
to that m equity, or what means the same thing, chancery 
causes, they follow m general the practice of the English 
Court of Chancery as it existed towards the close of the 
18th century, when the original Judiciary Act of the 
United Stites was adopted Jhe public statutes of the 
United States are to be found m the Revived Statutes 
of 1873, and m the succeeding volumes of the Statutes 
at Larqe enacted by each Congrt ss Those of each state 
and terntoiy are printed annually or biennially as they 
are enacted by each legisl iturc, and are commonly revise d 
every fifteen or twenty y< ais, the revision taking the place 
of all former public statutes, and being entitled Revised 
Statutes General Statutes, or 1 ubhc laws The private 
or special laws of each stat< so far as such legisla 
tion is permitted by its constitution, ire m some states 
published separately, and made the subject of similar 
compil itions or revisions , m others they are printed with 
the public session laws American courts aie ofttn given 
powi r by statute to make rules of proct dure which have 
the force of laws Municipal subdivisions of a state 
genorilly have authority from the hgtslaturo to make 
ordinances or byt laws on certain subjects having the 
chara< ter of a local law, with appropriate sanctions, 
commonly by fine or forfeiture m 

Law m the United btates has been greatly affected by 
the results of the Civil War During its course (1861- 
1865) the powers of the President of the 
A*rnJnd VtA States may be said to have been 

meat re defined by the courts It was its first civil 
waf and thus for the first time the exercise 
of the military authority of the United States within 
x state which had not sought i|s aid became frequent 
and necessary Next followed the Amendnu nts of the 
Constitution of the United States having for their special 
purpose the securing beyond question of the permanent 
abolition of slavery and the cnil and political rights of 
the tolouicd race At the outset the Supieme C ourt of 
the United States was inclined to treat them as having a 
very limited operation m other directions One of the 
provisions of the XIVth Amendment is that no state shall 
deny to any person within its jurisdiction the equal pro 
tection of the laws The benefit of this guarantee was 
claimed by the butchers of New Orleans, in c6n tending 
against a monopoly m respect of the slaughter of cattle 
granted by the state of Louisiana to a single corporation 
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Their suit was dismissed by the Supieine Court m 1873, 
with the expression of a doubt whetha any action of a 
state not directed by way of disci nnination against the 
negroes as a class, or on account of their ia<e would ever 
bo held to come within the purview of the provision m 
question 1 Th( Chief Justice and three of lus associate 
dissented from the judgment holding that the \I\th 
Amendment did protect the citizens of the I mted States 
against the deprivation of their common rights by state 
legislation Public sentiment supported the view of the 
minority, and it was not long before changes m tin 
pti sonnet of the court, occurnng in common course, led it 
to the same conclusions Tin protection of tht \lVth 
Amendment is now luvokcd before it moic fuquently than 
is that afforded by any othu aitnle of the Constitution 
In one of its recent turns twenty one cases nf this nature 
were deeided 8 Very few of than related to the negro 
Since the decision m the Slaughter house cases the con 
troversies as to the constitutional rights of the negro have 
been comparatively mfiequent but there has been a great 
and steadily increasing number in all the courts m the 
country involving questions of discrimination in favour of 
or against particular individuals or of changes affecting 
the rights of parties in the accustomed foims of judicial 
procedure 

Down to 1868, when this Amendment was adopted it 
was, as to most matters, for the state alone to settle the 
civil rights and immunities of those subject to its junsdit 
tion If they weie to be free fiom arbitrary arrests secure 
in liberty and property, equal m pnvilc ge, and entitled to 
an impartial administration, it was because the constitu 
tion of the state so declared Now they have the guarantee 
of the United States that the state shall never recede from 
these obligations This has readjusted and reset the 
whole system of the American lvw of personal rights 4 

The Supreme Court of the United States has used the 
great power thus confided to it with moderation Its 
general rules of decision are well stated m these words of 
Mr Justiee Biown, found m one of its recent opinions — 

In passing upon the validity of legislation attacked as eontiary 
to tlie XIVth Amendment it has not tailed to recogin/i the tad 
that the law is to a certain extent & progressive science that m 
some of the states methods ol pi ou dure wlnth at the time tho 
constitution was adopted woit deemed essential to tho inoteetun 
and safety of the people oi to the liberty of the citizen nave been 
found to be no longer necessary that lestnetions which had 
formerly been laid uj on tho conduct of individuals oi of classes 
of individuals had proved detrimental to then interests while 
upon the other hand ccituin otliei classes of pci sons particularly 
those engaged m dangeious oi unlit iltliful employments have 
been found to he in need of additional protu tion Even before 
tho adoption of tho constitution much had been done towaid 
mitigating the seventy of tho common law paititularly m tho 
administration of its ciimmal l touch Tht nutnbet of capital 
crimes in this country at least had bten largely decreased Inal 
by ordeal and by battle had nevor existed here and had fallen 
into disuse m England llic eailier piaetuo of the common lav 
which denied the benefit of witnesses to a person accused of felon) 
had been abolished by statutt though so far as it tit pnved hnn 
of the assistance of counsel anti comj ulsory process for the attend 
ancc of his witmsses it had not beon changed m Fngland But 
to tht credit of hei American colt nies let it be said that so of 
pressive a doctrine had never obtained a footlnld thoro I lit 19th 
centuiy originated legal rt firms of no less importance Tht whole 
fabric of special pleading once thought to be necessary to the 
elimination of the real issue betwten the parties lias crumbled to 
pioces The anciont timnes of ual estate have been largely sw j t 
away and land is now tiansfciied almost as eisily and cheaply as 
pel son al property Married women have been emancipated from tho 
control of then husbands and placed upon a practical equality 
with them with lespect to tho acquisition josscssion and traus 
mission of property Imprisonment for df bt has l ceil abolished 


1 The Slaughter He use Cases 16 Wallace s Reports 30 81 

2 Ibid 89 111 1-9 

8 ( uthne on the fourteenth Amendment 27 
4 Baldwin s Modern Political Institutions 111 112 
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} xomptiona from execution have been largely added to and m 
most of the states homesteads are rendered incapable of seizure 
and sale upon forced process Witnesses are no longer incompetent 
by reason of interest even though they be patties to the litigation 
Indictments have been smiplihi 1 and an indictment for the most 
serious of (rimes is now the simplest of all In several of the 
states grand jurie>H fjrinorly the only safeguard against a malicious 
prosecution itave been laigtly abolished and m others the rule 
of unanimity so far ts aijlnd to civil cases has given way to 
vei tints rondficd by a thrto fourths majority This case does not 
call for an < xpre ssi m of oj ini m as to the wisdom of these r bailees 
or tlmr validity unthi th VIVth Amendment although the sub 
stitution of jirosctution hy information in lieu of indictment was 
recognized as valid in Hurtado v California 110 U S 510 
I hey ate mentu ned only for the purpose of calling attention to 
the probability that othei changes of no less impel tan o may be 
made in tin future and that while the cardinal prim i] les of 
juntue are immutable the methods by which justi j is ad 
ministered are subject to constant fluctuation and that the 
C( nstitution of the United States wliuh is naessanlv and to a 
large extent inflexible and exceedingly difficult of amendment 
should not be so construed as to deprive the states of th powi r to 
aim nd then laws so as to make thorn conform to the wishes of tin. 
citi/ens as they may dean host for the public wtlfaie without 
bnngiug them into conflict with the supreme law of the land Of 
course it is impossible to forecast the character or extent ol these 
(hinges but in view of the fact that fr>m the clay Magna Cliaita 
was signed to the present moment amendments to tlio structure 
of the law have been made with mcreasiug frequency it is nn 
possible to suppose that they will not continue and tho law lie 
forced to adapt itself to new conditions cf society and particularly 
to the new lolations between employeis and employes as they 
arise 1 

Tho Civil War dec ply afh cted also the course of judic ml 
decision m tins Southern states During its proguss it 
engaged tho attention of a \ery laigc part of tho popula 
tion, and tho busine ss of the courts necessarily was greatly 
lessened Upon its close political power passed foi a 
time into ruw hands, and many from the Noithern and 
Western states took prominent positions both at the bar 
and on the bench Ihc veiy basis of society wis chinged 
by tho abolition of slave ly New state constitutions weio 
adopted, mspiied or dictited by the ideas of the North 
I lie transport system was greatly extended, and com 
merco by land took to a large extent the place formeily 
filled by commerce by nivigation Manufae tuung came 
in to supplement agricultural industry Cities giew and 
assumed a new importance Northern capital sought 
i nve Rtine nt m every state 1 1 was a n itural consequence 
of all these things that the imisprudenco of the South 
should tome to Joses whatever had been its distmetivo 
cbaiacte l Ihc unification of the nation inevitably tended 
to unity its Dw 

An unpoitant contribution towaids this result was made 
by tho oigam7ation of the Amei icon Bai Association in 
1878 Of the iourtcen signers of the cell foi 
The Bar the pieliminaiy conference, fi\c were from tho 
</oa° C/ * bout hern states Its dee lare d objects we re “ to 

ad vane e the science of junsprudenee, promote 
the administration of justice and uniformity of legislation 
throughemt the Union uphold the honour of the pio 
fession of the Jaw and encourage e ordeal mtu course 
among the me min is of the American Bar Lath 
meeting is opuud by an aeldnss liom the president in 
which he is to “communicate the most note woi thy 
changes m statute hw on points of general mtciest 
made m the scvuil states and by Congicss during the 
preceding ye ar It lias discussed and publish d pape rs 
upon such subjects as American institutions and laws 
‘ the civil law and codification avoidable causes of 
delay and uncertainty in oui (emits the relationship 
of law and national spirit the distinction between lc^is 
lation and judicial junctions the opportunity for dc 
volopmont ot jurisprudence m the United States 9 , “ law 

1 lioldtn \ Hardy 169 United fclUtes Kq orts 336 385-87 


reports and law reporting”, “jurisprudence considered as 
a branch of the social science”, “judicial independence* , 
* the necessity for uniformity m the laws governing com 
mcrcial paper , and “the development of the law of 
contracts The reports of its committees, and the action 
which it has taken from time to time, have had a wide 
influence, not only m shaping legislation, but m directing 
the course of legal opinion and legal education 

Largely through its efforts, the American law schools 
have taken on a new ehaiaeter Ihe couise of study has 
been both broidtned and prolonged, and tho 
attendance of students has liici cased m full pro Reboots 
portion to the additions to the facilities for 
obtaining a more thoiough training m the profession 
In IS 98 -99 there were nearly 12 000 matriculations 
in these institutions which is more than double the 
number at the close of tho preceding decade When 
the issociation commenced its labouis those studying 
hw in the offices of practising hwytrs very largely 
outnumbered those found m the law school The pro 
portion is now revei sc d Dunng the year 1900, for 

instance, the State Hoard of Law bxiinintrs m New York 
examined 899 applicants for admission to the bai of that 
state Of these all but 1*57 hid received their legal 
education wholly or in part at a law school In 1878 lew 
law schools hael adopted any system of examination for 
those desiring to enter them Such i requirement for 
admission is now common In only one school were oppor 
tumties then afforded for advanced studies by graduate 
students with i view to attaining the doctorate in law 
( ourses of this description are now offered by several of 
the university schools 

A moie scion tific character has thus bun taken on by 
Aineucan law It is notice able both in lc gal te xt books and 

in tin opinions of the courts of last icsoxt In the latter pro 
cision of statement uid method in discussion aie invited by 
tlu umlorm practice of piepaung written opinions The 
original practice of reading these from the 
bench has been generally discontinued They epo * 
are simply handed down to an ofhcnl roportcr for 
publication, which is done at the expense of the 
Government by winch the court is commissioned With 
the judicial reports of each state the liwyers of thit 
state aie requued to be fannlni and this is rendued 
possible, even in the larger ones by state digests, 
prepared every few years by private enterprise Out 
side of the state thur circulation is comparitively 
limited though sets of all are generally found m each 
state library, and of many m the Bu libraries at the 
principal county seats Ihe private libraries of lawyers 
in laige prictice also often contain the leports of adjoining 
and sometime s those of distant state s, as we 11 as those ol 
thur own and of the Supreme Court of the United States 
1 he decisions of one state , however, u c now be st known 
in othei s thiough unofficial reports One lafgt publishing 
concern prints every case decided in tin c emits of last 
resort Ihc y ait pubhsty d in sc vcral distinct senes those, 
for instance, coming from the Northern Atluitic states 
being gioujied together as the Atlanta hiporteiy and 
those from the states on the Pacific e oast as the Pacific 
Jieportu .Another house has published a compilation 
piofessmg to give all the leading Ammo in cases from the 
first to the latest \olume of reports Another makes a 
similir selection from the decisions of each year as they 
appear and publishes them with critical annotations 
1 here are also annual digests of i national character, com 
]>rchendmg substantially all American cases and the 
It iding English cases reported during the preceding year 
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These various publications are widely diffused, and so 
the American lawyer is enabled, in preparing for the argu 
ment of any cause involving questions of difficulty, to 
inform himself with ease ot such precedents as may 
apply A court m Texas is thus as likely to be made 
acquainted with a decision m Maine or Oiogon as with 
one m any nearer state, and in the development of Amen 
can law all American courts aic brought m close touch 
with each other 

This tendency has been advanced by the steady growth 
of codification (See Code ) That is beginning also to 
serve to bring English and American hw ntarei 
Jj* * together m certain directions A Negotiable 
American Instruments Act, promoted by the Amencan 
Iaw Bar Association, and prepared by a conference 
of commissioners appointed by the several states 
to concert measures of uniform legislation, has been 
adopted in the leading commercial states It is 
founded upon the Fnglish “Chalmers a Act, and the 
English decisions giving a construction to that have 
become of special importance The Acts of Parliament 
known as tho Employers J 1 Ability Act and tho Had way 
and C tnal Tiafhe Act have also se rved as the foundation 
of Bimil ir legislation m tho United States, and with the 
same result Modern English decisions are, however, cited 
less fiequently m American courts than the older ones, 
and the older ones themselves are cited fir less fiequently 
than they once were In the development ot the ir legis 
lition fngland and tho United States have been m 
general harmony so far as matters of laige commercial 
importance are concerned, but as to many others they 
have since 1850 drawn apait Statutes at one point 
or another, probably now aficct the disposition of most 
litigated causes in both countries Their application, 
there fore, must serve moie or less to obscure 01 displace 
genual pnuciplts, which might otherwise control the 
decision and make it a source of authority in foreign 
tribunals The movement of the ludiual mind in the 
United States, and also its modts and form of expression, 
have a different measuic from that which characterizes 
whit comes fiom tho English bench American judges 
ire so numei ous and (except as to the Supreme C ourt of 
the United States) the extent of their terntonal juris 
diction so limited that they can give more time to the 
careful investigation of points of difficulty and also to 
the methodical statement of* 4 liur conclusions Whatever 
they decide upon appeal being announced m writing, and 
destined to form part of the permanent published rcooids 
of the state, they are expected and endeavour to study 
then words and fiaine opinions not only sound m law but 
unobjectionable as litcrxry compositions 

Ihe choice of Amencan judges particularly m tho oleier 
states, has been not uninfluenced by these considerations 
Marshall Buslrrod Washington, Story Kent, Waie, 
Bradlty, and many of their con temporal ics and successors, 
were put upon the bench m pai t because of the ir leg d 
scholarship and their power of felicitous expression Hence 
the better Amencan opinions have more elaboration and 
finish than many which come from the English courts, 
and are more readily accepted as authorities by Amencan 
judges But the great multiplication of reports has so 
widened the field of citation as m effect to reduce it 
Each of the larger and older states has now a settled body 
of legal preetdent of its own, bejond which its judges in 
most cases do not look If a pi lor decision applies, it is 
controlling If there be none they piefer to decide tho 
case if possible, on principle rather than authority 

While the state courts aie bound to accept the con 
struction placed upon the Constitution and laws of the 
Umted States by the Supreme Court of tho United States, 
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and thus uniformity of decision is secured m that regard, 
the courts of the Umted States on the othci hand are as 
a rule obliged to accept in all other partieulais the con 
struction placed by the courts of each state ou its const i 
tution and laws Ihis often gives a seeming meongnuty 
to the decisions of the Supieme C omt ot the United States 
A point m a case coming up from one judicial eneuit may 
be detei mined in a w ly wholly different from that followed 
m a pievious judgment m a cause turning upon the sam 
point, but appealed fiom another cmuit lx cause of a dt 
partuie fiom the common law m one state which has not 
been made m anothei Tn mow of tins a loetiine origin 
ally pioposed by Mr Justin Stoiy in 1842 1 has not beui 
infrequently invoked of lute yeirs, which rests upon the 
assumed existeneo of a distinctive tedeial juiisprueluice of 
paramount authority as to certain matte is of general con 
c<rn, as for example those intimately afficting commerce 
between the states or with foreign nations The const 
quencc is that a case involving such (jut stious may be 
clifie rently adjudged accoidmg as it is biou 0 ht m a state 
oi in a federal coui t 

Ihe divergences now most notice able between i n^lisi 
and Amciiean law are in respect of public control over 
personal libuty and jimate pi oj arty ciinunil pioeeduri, 
and the scope of the powers of mumcipil coi positions 

Under the constitutional provision tint no one shill be 
deprived of life libuty, or piopcity without due pioeess 
of law, American courts frecjuutily dec 1 in void statutes 
which in Lngland would be within the icl nowleelgid 
jiowus of Pill union t These provisions aie libc rally tv 
jiounded iu favoui ol the mdividuil and libuty is held to 
include libuty of contract as well as of person Criminal 
procedure is hedged about with more ltfmt merits and safe 
guards to the recused than aie found in England, and on 
the other hand, jirosecu turns are mme certain to follow 
the offenee, because they ire um vers illy bi ought by a 
public officer at public expense The irtifiuahh of the 
]>roceedings is fostered by a generil right ot appeal on 
points of liw to the court of list usort It is m cimnnal 
causts involving questions of common law Inbility and 
jiroccdure 8 that English law bools ind lejioits are now 
most lmjueutly cited American imimujul eoiporatums 
are confined within much nanowti limits thin those oi 
Engl uid and thur poweis moie stuetly construed 

lull by jui) in end causes seems to be dee lining m 
public esteem 1 lie expenses neeessaiily incident to it 
are natui illy ineicism 0 ami the delays aie 
gtciter also fiom a genual tendency e spec l illy 
in cities wheu most judicial business is trails 
acted to reduce the number of hours a day during 
which the court is m session Ihe reejummtnt of 
unanimity is dispensed with m a lew states and it 
h is been thus left without what many deem one 
of its essential features The judge interposes his 
authonty to direct and expedite tlx juogiess ot the trial 
less frequently md less ]>eu mptonly than m J n 0 ldnd A 
jury is waived more often thin formerly and there is i 

1 Swift v Ti/son 16 leters K poit 1 19 
bit firrptn/h v /> lawaie 1 i hut tuna xml U tern llailr a ( 
( ompany 128 Pennsylvmia State Kej it 26 / fat lh n r \ Hati 
82 New y ork Reports 313 an i la! Shtr u <1 Uiltt/iu N iiilhi a 
llailuay Company v / renixu 14/ Unite 1 Statts Kcpnt 101 

J See as ex unple ( ommonv ealth \ Kuhn 16 Massachusetts 
Reports 453 in which Holmes C T tiaccs the rule tint if a man 
abuse an authorit} given lam by the law lie be nuts a tre passer ah 
tntho back to the 1 car Books an l C mminu alth v Clean/ 1/2 
Massa husetts Rtpoits 175 in win h the aim ju fge r fers to Gian 
Mile and Fleta as authority ler the pi j ltion that the a lmi aion iu 
evidence in cases of iape of cmiplumt male ly the woman soon 
after the eoinmis ion ot tho jffent > is a jcnutel Miivival of the old 
mle that sh ) could not bring an appeal unless she had madepionqt 
hue and cry 
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growing conviction that, with a capable and independent 
judiciary, justice can be looked foi more confidently from 
one man than from thirteen 

The United States entered on the work of simplifying 
the forms of pleading earlier than England, but has not 
carried it so far Demur? ors hive not been abandoned, 
and m some states little lias been done except to replace 
one system of formality by another hardly less rigid The 
g neral pi in his bun to codify the laws of pie icling by 
statute In a few states they have proceeded more nearly 
in accordance with the principles of the 1 nglisk Jucli 
cature Act and left detain to be worked out by the 
judges, through rules of couit 1 

Most of the state constitutions assume that the powc rs 
oi government can l>e divided into three distinct depart 
meats executive legislative and judieial md 
latunmnd ^ lnct a distribution In thus lgnoimg 
the court b tho administrative funetions of tho state they 
have left a difile ult cjuestiou for the courts 
upon which the logislatuie often seeks m part to east 
them Lhe general t( ndotn y has been to constru , 
in such circumstances the judicnl power bio idly and 
hold that it may thus be extended over mueh which 
is rather to be called cjuasi judicial 2 A distinction 
is taken between cut! anting jurisdiction of this eharactei 
to the courts md imposing it ujwm them Where the 
stitute cm be construed is simply permissive, the 
authority may lie c-xeieised as i matte i of grate when it 
would be jKicmptorily dee lined wen the me ining of the 
legislature tint it must be acc opted { lhe courts for 
similar reasons have g< nei illy elec lined (in the absc nee of 
any constitutional iee|inremuit to tint cflcct) to advise 
the legislatuie it its request whe the r a pi oposecl statute 
if enacted woulel be valid While its validity wtic it to 
be ejnacte el might become the subje e t of a judiei il eh cision 
it is thought foi that le ison if foi no other to be 
improper to pie judge the point without a heanng of 
jiartics mteicstcd I lie constitutions of sever il states 
piovide tot such a juncctdin^ and in these the Supreme. 
Court is not infrequently celled upon in this way and 
gives responses wfne h aic always consult led decisive oi 

I gislative action but would not be tieite d as conclusive 

I I any subsequent litigation that might ause 

The genual tundot opinion in the Supreme. Court of 
the United Stites simt 1^70 upon epustions otliei than 
those arising uueiot the VIVth Amendment Ins been 
towaids lecogni/ing the police powci ot the 
PoUc§ several stites as entitled to a broid scope 
of 'states J vcn f° r mstane e m such a nnttu as the 
it guilt ion of (omnium betwten diiFuent stites 
it has beui upheld as justifying a prohibition agiinst 
r inning any goods tiams on a Sunday and a inquire 
nunt that all railwiy eais must be lit iteel b) stc im 1 4 5 
In tlio u ( riangt i C ises the right ot the state to lix 
the rate of chaiges ioi the use of i gram elevator lor i ail 
way purposes md for genual railway suviees ot ti ins 
[lortation was suppoited and although the second of 
these was aftuwuds oveuuhd 1 * the puntipk uj>on which 
it was originally lesttel wa not shaken 


1 This lifts been earn l farthest m (ounectiuit See lit tsf( rd v 
U Mace 72 (onuttU ut lit put I 1 ) > 

* Norwalk Street Railway ( ompany n Aj j tal 69 Connecticut Re 
poits 576 38 At tint* lit} trt r /OS 

J Fanesn Me ^ /anesmlle 7 leph ne < ompany 68 Ohi > St it i Rq orts 
442 59 A nth Eastern Report tr 109 

4 New }orh Railroad \ Lew ) rL lb r > Unite 1 States It ports C2S 

5 1/vnn v Illinois 94 Unite i States Kejoits 118 ( huajo Rad 

rt a l ( om/xiny v Iowa ibid 155 

8 Wabash Rad way C oin/mny v Illinois 118 United States Reports 

tt Reagan v Farmers Loan and Trust C mpany 1 »4 United States 
1 oporU 362 


[united states 

On the other hand, reasons of practical convenience 
have necessarily favoured the substantial obliteration of 
state lines as to the enforcement of statutory private 
rights Massachusetts m 1840, six years before the 
passage of Lord Campbells Act piovidcd a remedy by 
indictment for the negligent killing of a man by a rail 
w ty company, a pecuniary ^>enalty bung fixed which the 
state wis to collect for the benefit of his family In 
most oi the other states by late r statutes a similar result 
has been reached through a civil action bi ought by the 
executor or administrator as an agent of the law In 
some, however, the state must be the plaintiff, m others 
the widow, if any there be lhe accident resulting in 
death often occuis in a state where the man who was 
killed does not it side oi in which the railway company 
does not have its principal seat It may tlurefoie be 
desirable to sue in one state for an injury m anotku 
Nfot withstanding sue h an action is unknown to the common 
liw, and rests solely on a local statute, the American 
courts uniformly hold that when rail in fonn it can 
be bi ought under such statutes in any state the public 
policy of which is not clearly opposed to such a remedy 
In like manner, the ri sponsibihties of stockholders md 
directors of a moneyed corporation undei the laws of the 
statt from which the charter is derived are enforced m 
any other states m which they may be found Ihus a 
double liability of stockholders to ertchtors, in case of the 
insolvency of the company oi a full liability to creditors of 
dnectors who hive made false reports or certificates legaid 
ing its financial condition is treated as of a confcactuil 
nature, and not pen il m the international sense of that term 
As a judgment of one state has equal force m another so 
far is the principle of res cu(/udirata is concerned tin 
orders of a court in a state to which a corporation owes 
its charter made in proceedings for winding it up may 
bo cnfoiced to a large extent m anyothu The share 
holders are regarded as parties by l epresentation to the 
winding up proceedings and so bound by decrees which 
are incidental to it 8 

S(c also Cm i i v oil The Constitutional limitations uhuh rest 
upon the 1 egtslative Jotter of the States of the A menu in l mott 
An mu* \vs on Amrruan Law and Ru si 1 1 on 1 he J liet Intel 
of tht State and I) cisiom thereon as illusti atmg the Develop mt nt 
and Value t f Case Law 

AppeAdu 

i he following seneR of sub title s, alphabetically arranged 
deals with points mAmem in law not treated elsewhere m 
this work generally showing a divergence from Lnglish 
law oi practice 

Adoption —Adoption of minors is permitted by stitute 
m many of the states Ihese statutes genu ally require 
some public notice to be given of the intention to adopt 
ind an ordti ot approval aftei a ktanng before some 
public authouty lhe eonsequtnet commonly is that the 
pu son adopted becomes, m the eye ot the law the child 
of the person idoptmg foi all purposes Such an adop 
tion, if consummated ic cording to the law ot the domicile 
is equally efteetuxl in any other state into which tht parties 
in ly remove 1 he relative status thus newly acquired is 
ubiquitous (See Whitmore / aus of Adoption Lossy 
how, 129 Massichusttts Reports, 214) 

AdulUny — This is evtrywhcu ground of divorce, and 
there is commonly no prohibition against marrying the 
piramour or other re marrnge by the guilty pirty E\cn 

7 Hunttngtmv ittnll 146 United States Reports 6 r 7 

8 Great Western Itlu/raph Cmpany v 1 utdy 162 United States 
Rej orts 329 Ftshv Lmith 73 Connecticut Reports 377 47 Atlantic 
Repo Ur elO 
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if there be such a prohibition, it would be unavailing out 
of the state m which the divorce was granted , marriage 
being a contract which, if valid where executed, is generally 
treated as valid everywhere Adultery gives a cause of 
action for damages to the wronged husband It is m 
some states a criminal offence on the part of each party 
to the act, for which imprisonment in the penitentiary or 
state prison for a term of years may be awarded 

Allegmrue — The English doctrine (prior to the Natural 
ization Act of 1870) that no man can cast off his native 
allegiance without the consent of his sovereign, was caily 
abandont d m the United States, and in 1808 Congress 
dc clared that “ the right of expatriation is a natural and 
inherent light of all people, indispensable to the enjoy 
mont of the rights of life, liberty, and the pursuit of 
hippiness, and one of “ the fundamental principles of the 
republic ( United States Revised Statute*, sCc 1999 ) 
hvery citiztn of a state owes a double alltgiance one to 
it and one to the United States Ho may be guilty of 
treason against one or both If the demands of these 
two sovereigns upon his duty of allegiance come into 
conflict those of the United States have the paramount 
authonty 

Appeal — This term may mean (1) a removal of a cause 
to a higher court for a new tual on all the questions 
involved, or (2) taking up points of law only by pro 
cccdings m eiror, for revision by a higher court Dtuecs 
m admiralty and equity m the couits of the United States 
are the subje cts of an appeal judgments m actions at 1 iw, 
of i writ of trror On m equity appe il the evide nee taken 
it the brigm il hearing is ]< ported at length to the appell ito 
eouit and it has the light to review the conclusions of 
fict re idled by the court below and come to ditlc rent 
ones This however, is seldom done, the appeal being 
almost always decided on points of hw bised upon tho 
conclusions of fact mulled m the onginil hearing In 
admirilty ippeals the conclusions of tact n ached by the 
tiial eouit aie sptnilly set forth uid ire final 

“Appe il in mmy of the states is the generil term for 
reviewing any jueigment of an mfenox eouit on ism^u 
mints of emu It is also often useei to sigmty i mode 
ot i (Mewing pi oe ee flings of munuipal bodies, affecting tin 
mteiests ot pirtioular persons, t q , m matteis of heenees 
or issessments 

In erinimil prosecutions an appi il, or writ of error 
on points of liw, is almost eveij where allowed to the 
defend mt, and otten to t ft stite This is a mittei of 
statute legulation (United S tat $ v Sanqrs, 1 1 4 United 
States .Reports, UO, State \ La 95 Connecticut 
lb ports, 2 (> r > ) • 

Appuusa — This is a term often used to describe \ 
person specially ippomted by a judicial or quasi juehcnl 
iiithoiity to put a valuition on propel ty, i q , on the 
items ot in inventory ot the e state oJ i d< ceased person, 
or on 1 inch taken foi public purposes by the right of 
eminent domain Appmsus of imported goods uid 
boirds of gtntril appruseis hive extensive functions in 
admiuisteimg the customs laws ot th< United States 

Aihtration — Arbitration is ouhmirily conducted out 
of court, but in most states an agreement to settle a con 
troversy in this way nny be tiled m i court and enforced 
by its authonty There are also statutes of the United 
States providing facilities for adjusting disputes between 
certain clisses of employers anel workmen m this wiy 
The United States law allows arbitration proceedings 
between corporations engaged m commerce between the 
states and their employes to take place before official 
irbitrators and at the public expense ^30 United 
States Statutes at Large, 424 ) 

The United States ratified m 1900 the convention 
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agreed on At The Hague in 1899 with reference to inter 
national arbitration (lor a discussion of the mode of 
proceeding before the court which has been organized 
under its provisions, and of the initiative belonging to the 
President of the United States see an at tide on Ihe 
Entry of the United States into Woild Politics as one 
of the Great Powers, m the 1 ale Review for February 
1901 ) 

Attachment — Attachment of debts is a statutory remedy 
accorded m most of the states m certain circumstances 
for the security of creditors by the seizure by the sheriff 
of the debtors goods or the imposition of a lien upon his 
land before judgment and somt times at the very corn 
mencemcnt of the action In some states it is only 
allowed m special eases, as when tin eh 1 tor has absconded 
or is a non resident or guilty ot fi md in a few it may 
be hid, as of right, at the conum net lrnnt of ordinary 
actions Ihe common law courts of the United States (by 
Act of Congress) follow the practice in this it gird of the 
state m winch they sit Such attiehments (on mesne 
process) can gtncrilly be dissolved by the substitution of a 
bond with suiety The body can also be attiched m most 
states on civil actions of tort (lor a wrongful oi negligent 
act to the d image ol anothei), but not m actions on 
contract 

Attainder ■ — Pills of attainder ire expressly forbidden 
by the constitution of the United States both as respects 
them and the several states I lus piohibition is under 
stood not to be confine d to att uncle rs of de ith but to 
extend to any 1 iw inflicting a punishment foi a cnmiiul 
offence, without a previous opportunity for a hearing and 
deft ncc 

Attaint y-at La a — lormeily lit some states, there 
existed i grade among lavvjeis of attorney s at-1 iw, which 
w is mftuor to th it oi counscllois itliw and m colonial 
times New Terse v established a higher rink still — that of 
si i jeant it 1 iw IS ow the ti rm attoi m y at law is precisely 
equivalent to that of hw>ei Attorneys ire idnutted by 
some court to which the legislature confides tlu power and 
oil examination picsei died by the eouit oi by a board of 
state examiners is the cast may be The tarn of study 
n quin d is gem ially two or thru ye us but m some states 
less Iii one no e xamnntion is requiied College gradu 
itis ire often admitted to examnntion after i shorter term 
of stud) than tint rcquntd hour those not so educated 
In the couits of tin United Stites tdmission is regulited 
by mles of court ind based upon a pH vious idmission to 
the stite bu Ihe Amu lean ittomey e xeroses all the 
fune turns distributed m 1 n & liud between barristers, 
ittoineys inel solicitors When acting m a court ot 
admit lit) he is st)led ‘ proctor oi ‘ idvoiate (See 
Bai ) 

Attoi my Cum at — llic United Stites has an officer of 
this n line who his a se it m the Cabinet l 4 very state 
but one or two has a similar oflieei He u presents the 
state in import mt legal matteis uid is often required to 
assist the loeal prosecutor m tmls for capital offences 
He appe us for the public mb lest m suits affectm^ 
public chanties Ht is genually eleetid by the people 
for the same tom as the ( overnor and on the same 
ticket 

Bai Each state has its own lui consisting of all 

attorneys at law (q i ) n sielmg within it who have been 
admitted to piacticc m its couits As i geneial thing 
ittorncys are idmittul in one court to piaitice u all 
courts b ich of the United States e emits his a bar of its 
own An attorney of i stitei cannot practise in a court of 
the United States unless he his Ixen admitted to it, or to 
one of the same class m another district or circuit He 
cannot appear m the feupreme C ourt of the United States 


LAW 



166 

unless specially admitted and sworn as an attorney of that 
court, which is done on motion m case of any one who has 
practised for three years in the highest courts of his state 
and is m good standing at its bar In most of the states 
there is a state Bai Association, and in some cities and 
counties local Bar Associations Phese consist of such 
members of its bai as desne thus to associate, the object 
being to guard and advinci the standards of the profession 
home own valutble Jibranes Ihese associations have no 
official recognition but their influence is considerable in 
recommending and shaping legislation respecting the 
judicial establishment and procedure They also serve a 
useful pui pose m instituting or promoting proceedings 
to discipline, oi expel unworthy attorneys from the bar 
I here is an American Bai Association founded in 1877, 
composed of members of the bars of different states of like 
character and position Some of these associations publish 
annually a volume of ti insactions 

Hettwfj —Many of the states make this a penal offence 
when the bet is upon a horse rac< c»i in election or a 
gun© of hi7ard Betting conti acts ind sc < unties given 
upon a bet are often made void and this may destroy a 
gaming note in the hxnrls of an innocent purchase! tor 
v due ilu United States his no statutes on this sub 
jeet It lies outside of its held 

Carrier — A railway company r<mving goods destined 
for transportation by rail to a point beyond its line is 
gc nerally held liable only tor their transportation to the 
c nd of its line and deli vc ly time to the connecting line 
unless it specially stipulates for thur carriage to the final 
point of destination (I f if ink v M it htqan Central 
R K Co 107 United Stitts Re] »orts 102 ) 

Chant elloi — The principal fudge of equity (or what 
is the same thing i hint cry) causes in a state Only a 
few states have such in ofliur His functions are purely 
judicial In states where legal and equitable remedies are 
administered by the same judges, a judge m disposing of 
a i equity cause is sometimes spoken of as a chancellor, 
but the moaning is simply that ho is performing functions 
similar to those! of a chance lloi 

Chancery — This word is generally use d as the synonym 
of equity Ch incory prae ticc is practice m cause s of equity 
Chancery courts are equity courts (See Equity ) 

Code — An orderly and systematic statement of the law 
on one or mote luge subjects This uord is sometimes 
used to signify an offn lal revision of the statutes of a state 
Ihat liowevu simply undertakes to state the existing 
statute! law not (as is the true office of a code) to combine 
this with the unwritten or e ustomaiy law and so turn tint 
into statute also Most of the states have codes stating 
the law of pleading in civil actions, and such states aie 
often described as code states to distinguish them from 
those adhering to the old< r forms of action, divided 
between those at law and those m e quity A few state s 
have general codes of political and civil n 0 hts I he 
general dnft of legislation and of public sentiment is 
toward the extension of the principle of codification but 
the contrary view has been ably maintained (Sec I anus 
C Cartels 1 row nets of tin Wntten tttui the UnwntUn 
Law , 1889) New ^oik ami Georgia were pioneers m 
American codification California has earned it as far 
as any state 

Common Lau f the unwritten or customarj law which 
is the substratum of the municipal law ol each state 
For ©very state except Louisiana which has been added 
since the adoption of the Constitution of the United 
Stites it is (unless otherwise provided by statute) the 
common law of England as it stood at the eaily part of 
the 17th century subject to such modifications or onus 
8i ms as were generally considered essential throughout tho 
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old thirteen colonies to adjust it to American conditions, 
and to such others as were deemed necessary to that end 
m the states from which most of the early settlers came, 
and also to such as have been made from time to time 
since the early settlements, within what are now the 
limits by the usages of the ]>eople and common consent 
It comprehends the main body ot the law m each state 
which lias not a complete code or set of codes As a 
matter of fact, it dots not essentially differ m any of 
them There are occasion il points of divergence but 
they are few, and seldom of great practical importance 
Ihe common liw is to lie found m such books as 
Blarkstones Commentaries , Kents Commentaries , and 
Swifts Diqest , in unofficial treatises of acknowledged 
w< lght on particular topics and in the reported decisions 
ol the couits The mam woik of giving it such foim ind 
pMCWiou as it may be said to possess has been done by 
the judges m disposing of actions at law They have 
neccssaiily assumed the luuction of declaring what of 
English law the people have treated as unsuited to their 
social conditions, oi obsolete and also of dcclanng what 
has }>een added to or derived lrom the ancient common 
law from time to time 

Offences against the common law can be prosecuted m 
many states though not violations of any statute This 
is not so in the courts of the United States The United 
States has no common law excej)t so far as its courts 
have ado]) ted it as to matters ot judicnl procedure, and as 
resort must be had to it to explun the meaning of terms 
used in then constitution or statutes There ara, how 
evu, certain uniform rules of general jurisprudence, 
mainly relating to tommerml transactions, which the 
courts ap]>ly without regard to any common law to the 
contrary existing m any particul ir state 

Common 1 leas, (amt of- Tins name is given to 
certain mfeiior courts m several of the states These 
are generally the lowtst eourts of general junsdiction 
in which a jury trial as at common liw, can be had 
Frecpiently they hive also equitable jurisdiction over 
causes involving only small amounts 

Constitutional Jan — Ihe liw jnculiaily conversant 
with the effect ind mewing of written constitutions of 
politic il government The constitution of the United 
States is the supieme law of the lmd as to the matters 
which it embraces Tim constitution of each state is the 
supreme law of the state, e xt (j>t so far as it may be con 
ti oiled by the constitution of^ho United States I very 
statute m conflict with the constitution to which it is 
suboi dimte is void so far as this conflict extends II it 
concerns only a distinct md separable jmt of the statute, 
that j>art only is vend Tvery court before whieh a 
statuioiy light or defence is asserted has the power to 
liiquiie whether the statute m question is or is not in 
conflict with tho paramount ( onstitution This power 
belongs even to a justice of the peace m trying a cause 
He sits to administer the ] lw and it is for him to deter 
mine what is the liw Infeiior eourts commonly de el me 
to hold a statute unconstitution il, even if there may 
ij)]>eii to be substantial giounds for such a decision 
ihe presumption is always in favour of the validity of the 
liw and they generally prefei to leave the responsibility 
of declaring it void to the higher couits 

The judges of the state courts are bound by then oath 
of office to support the Constitution of the United States 
liny have an equal right with those ol the United States 
to determine whether or how far it affects any matter 
brought m question m any action So, vice versa the 
judges of the United States courts, if the point comes up 
on a trial before them have the right to determine whether 
or how far the constitution of a state invalidates a 
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statute of the state They, however, are ordinarily bound 
to follow the views of the state courts on such a question 
They are not bound by any decision of a state court as to 
the effect of the Constitution of the United States on a 
state statute or any other matter This judicial power of 
declaring a statute void because unconstitutional has been 
not infrequently excicised, from the time when the first 
state constitutions were adopted 

Juries m criminal causes aie sometimes made by Amen 
can statutes or recognized by Amu lean practice as judges 
of the law as well as the fact The better opinion is that 
this does not make them judges of whf tker a law on winch 
the prosecution rests violates the paramount Constitution 
and is therefore void (United States v Callender , Wkar 
tons State Trials, 688, State v Mam , 69 Connecticut 
Reports 12*1, 128 ) 

If a state court decides a point of constitutional law, 
set up under the Constitution of the United States against 
the party relying upon it and this decision is affirmed by 
the state court of last resort, he may sue out a writ of 
cnor and so bring his case before the Supreme Court of 
the Umttd States If the state decision be m his favour, 
the other side cannot resort to like proceedings 

A decree of the Supreme Court of the United Stati s on 
a point ot construction arising under the Constitution of 
the United States settles it for all courts, state and 
national 

Contempt of Court — The maximum punishment for 
this ofl< nee is generally fixed by statute It is also a 
com mop provision of statute that eourts cannot punish 
for contempts committed out of couit unless in sueli 
circumstance s as immediately to affect th< administration 
of justice (See United States Revised Statutes, ^ 725 ) 
Anurican legislate e bodies (being without any judicial 
functions) ha\e not the power to punish for contempt 
possessed by the Houses of larliament m England (hil 
bourn v Ihomp'son , 101 United States Reports 168 ) 

Corporation — -Ihe United States and each state each 
territory, and municipalities in generx], are jmblic corpoia 
tions lhey art public agencies for jmblic jmrposes 
Privite corjiorations are those formed for private or partly 
for private ind jiartly for jmblic j>urj>osts The United 
Statts can cieato eoijiorations so fu is nny be necessary 
for the jirojar execution of their general j>owers but these 
poweis being few, this coi j>oi xtious which it has created 
are not numerous Most ^)f the m are national banking 
associations Ihe organized territories of the United 
States can ere ite coi j a) rat ions by gtnerxl mcorpor ition 
laws, and there ait many which have been thus formed 
The earlier American corjiorations were all cieatcei by 
special ch uter but the jirxctice of pci nutting incorj>oration 
untler general incoi jioration laws unclti equal teims to 
all which was institute el m the 19th eentury m some of 
the states though at first confined to religious societies, 
library comjianies &c , his giadually sjiroid until it is 
now almost the rule Many of the states have eonstitu 
tions foi bidding sjjctial chaiters foi eorjanutions and in 
the others most incorporations aie effected under ajqiro 
jiriate genual laws The chirter ot a jmvite corjxnation 
creates a contrict between the corpoiation and the state, 
which, undei the provisions of the ( onstitution of the 
United States, cannot be substantially altered without the 
consent ot the e orjioration, unless a ja>wer to that effect 
was reserved at the time of the mcoipoiation Such a 
power is generally reserved but e\on then cannot extend 
to radical and fundamental change s 

The franchises of municipal coipora tions can be revoked 
or altered at the pleasure of the state Tlmy aie mere 
agencies for the public good, and, if better ones can be 
provided, that should be done Municipal corporations 
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have, besides the powers expressly granted, such as are 
necessary for their proper execution or mdisjiensable to 
attaining the object of the incorporation Private cor 
porations have such implied jiowers as aro fanly incident 
to the convenient exercise of those txjuessly granted 

If a corporation assumes to mike a conti xct beyond its 
jxowcrs, the bettci opinion is that the conti act is void 
If, in consequence of it, acts have been done or values 
received, these may sujqaut an aition, not because tin 
contract gave rights, but bt cause the tiansa<tion did 
Ihus the re may bo x liability to at count for benefits 
received Ihe contratt m sutli cast maybe available jn 
evidence for certain pm poses, t a to limit the reeovei} to 
the stipulated jince (6 tntral l ran y notation C o v lull 
mans Palate Car ( o , 139 United States Reports, 21, 
Pullmans 1 alace Car Co v Central 7 ran spot tat ton Co 
ibid 62, Cah/o'inm Panic v Kennedy, 167 United 
States Reports, 562 ) 

If a jirivate coiporation bt comes insolvent and falls 
into the hands of the couits, its assets art tieatid as a 
trust fund for the benefit of its creditors It dots not 
otcuj>y the jiosition of a trustee tow uds creditors so long 
as it is a going concern untler the control of its own 
manageis, and not m a state of insolvency (Uollim \ 
Brier field Coal and Iron ( o, 150 United States l\t ports 
371 ) 

American law differs from the English m recognizing 
the right of a torjioration to adopt or ratify tht conti acts 
of its juomoteis made before its organization (See Tayloi 
on lnvatc (Jorjrcnatiom sec 87 ) 

Amencan law also regards dncctois of corj>orations as 
agents of the law, who, when acting as a boaid, aie the 
genu il agent of the comp in} by force of the law 
knghsh law looks uj>on them rather as sjitcial agents ot 
the coi jioiation, and so constituted by the agieement of 
the share hoick rs (Sec Thomjison on In note Ctrl poi ations, 
III , 2881 ) 

Court — Tht United States is divided into a large 
numbei of judicial districts, ot which eich state embraces 
one or moit, each with a scj»aiate district couit held by 
a chstiiet judge Several ot these distiicts aro created in 
t ich circuit, of which tht re aie mm In each cncuit 
there aie one or more circuit judges who may hold circuit 
courts, as may also the district judge The district and 
cncuit courts art c emits of original junsdiction That 
of the district couit is mainly confined to causes in ad 
imralty or baukruj)tcy, or m which the United States is a 
j>arty, including criminal cases I hat of the circuit court 
txtends to matters ot both common law and equity, where 
the adverse ]>aiti(8 ue citizens of different states or whue 
the case arises under the laws of the United States but 
ordinal lly not unless $2000 in value is m controversy It 
has also junselietion in all enminal jirosecutions In each 
circuit there is a cncuit court of apptal having aj>j>ellate 
junselietion only This jurisdiction is final as to most 
causes but does not extend to the determination of eirors 
assigned on jaunts arising under the C onstitution of the 
United States This court is held by three of the cncuit 
judges A district judge mxy also sit m the place ot a 
circuit judge 

Ihe Supreme Court of the United States sits only at 
Washington and consists of a Chief Justice and eight 
associate justices Its jurisdiction is munly ajqallatc 
Appeils from the inferior federal tourls lie to it on ]>oints 
arising under the Constitution of the l rnted States and in 
capital c tusts It cm revise the judgments of the highest 
court of any state on a claim of light ixised under the 
Constitution lews oi treaties ot the United States if the 
decision was aclveise to such clxim llic Justins can also 
sit in the circuit couits and circuit courts of apjieal 
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A circuit court can be held by one judge, or by two, or 
by three If two Bit, thi opinion of the ranking judge 
prevails for the purpose b of the case if a difference of 
opinion arises bctwei n them m tht course of the trial 
Prize cases a it ippcakd directly from the district court 
to the buprt me C ourt 

Causis can bo removed, before trial, from a state court 
to ft circuit court of tin United States, in certain circum 
stances 

Hurt is also a court of claims sitting at Washington, 
having cogni/imi only of claims against tin United 
Htatcs Such iliuns may also be sued m the distint 
court, if for not over $1000, and m the circuit court, if 
foi not ovu $10 000 

Dure is i court of private land claims of a temporiry 
diameter to pass upon claims against the United States 
Ksputing lands m ctrtam parts of the i ai Wist 

In the District of Columbia time is a sepiriti pidicnl 
system, with a local court ot appeals 

hach teintory has a sipuati judicial system cstab 
lislnd by Act of ( ongicss 

bach state has a sc pirate judicial y of its own In 
most it is as iollows justices of tin pi act an allowed 
to ilisjiosi of jk tty causes, civil uni criminal (subject to 
an appeal), and to bind over tlmsi dinged with gi ivc 
offtncisfoi tiiil btfori a jury in i Ju^hei couit lnutiis 
and otln r < onsiili r ibli mnmajuliti h time ire local courts, 
having a laigir jumdiction ovci civd and cinmnil causis 
In each icmiity the ie uc om or mou (emits 1 nown as 
lomity courts courts ol common ph is or supmoi courts 
1 liese ari tin main couits of oiigm d juiisdu turn, and also 
h ivc some appt llati juiisdu tion ovi r pioci edmgs bi ioic the 
tribunals piiwously nnntioind Tiny administer both 
legal and i (putable r< bet gt nci illy m one form of action 
Above all is a suprum com t, sometime s styled i court of 
appcils or a supreme unit of urois with only xppillitc 
jurisdiction An Into tin cliatc ippi 11 it e court is soim times 
<n itid to nlnvc lln lii^hc r court oi in undue piissun ot 
buNimss Sunn of tin supieim i oints dispose of asm my 
as bOO easts a ye u J In n opinions an m ill import mi 
causes, dilivued in wilting mil published m i suns ot 
state ii ports it tin ixpense of the stitc, an ofliciil 
repoitu bung ittielnd to udi eouit Ilic pi ictui in 
this it spdt is the sinu m tin Supieim Couit ol tlie 
l mted State s 

Ilu opinions ot tin ini uit couit of appe ils and of the 
cut rut anti distmt etmits uc jmblislnd unofhe rally by 
jnivate nportus J host ot all tin courts oi list risoit in 
c \th of tin stitts aie 111 ewisi jmblislnd uiiofhciillj in the 
saint wa> m ulvami of tin n ajipiaiance in the itgular 
stilts ot stiti icpoits S lit tid cuirmt cases fiom the 
Unite d Nt ties anti state iq»oits uc also made tin subjiet 
of two suns ot piiviit 1 1 poits 1 nown as tin Ameiican 
State Hejioits md J awjus Kipoits Annotated 

Lnmntal J ttuthnt -J ich stitc as well as the United 
States plow mtt s foi minis igainst itself Jn evir> stitc 
thcio aio local pioscculm^ officers m tin smill pohtu il 
subdivisions of tmitoq such is countns, towns cities, 
and boumghs, who institute uiminal proceedings and eon 
duct the lie irmg wlnth follows the must 

r lhe cnminal pnx cclinc of the l mted States is m 
general based upon tbit cf tin lesjwctive states A 
jnosecution tor a dime i^unst tin United Stitis com 
mittod m Ohio, for instinct, would be brought by i 
complaint and wan ant such as aio used m the state 
couits of Ohio unde i the law of tint stitc, while m 
Kentucky the law and praetuc of Kentucky would be 
followed 

Airists for violations of the law of the United Statt s 
art commonly made ujion a warrant signed by a federal 
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official, known as a district court commissioner, but a 
state magistrate has equal authority to sign such warrants 
(United States Revised Statutes, sec 1014 ) If the law 
of the state requires a conipl unt under oath in prosecutions 
for offences against the state com]>lamts charging the com 
mission in tliat state of a crime against the United States 
must be made under oath otherwise not In many states 
the local state prosecuting officer can complain as of his 
own knowledge, without annexing any statement or charge 
cm mating from any other person, and thereupon a warrant 
issues In such states the same power belongs to the 
district attorney of the United States who is the public 
jnosicutor foi all offences against the laws of the United 
States 

Bail (in a sum lixed by the committing magistrate) is a 
matter of light in all cases where a sentence of death can 
not be inflicted ( Ibid sec 1015) In those wlicit such a 
sentence can be it may be allowed by one of the judges 
of the United States courts at his discretion {Ibid sec 
1010 ) 

The si provisions govern piocccdings instituted m the 
limits of any state 

Tach leiritoiy fully organized by Act of Congress has 
its own ligislative issembly, which regulates criminal pro 
red ui o subject only to the guarantees of individual rights 
found in the Constitution ol the United States 

I lie Distmt of ( olumbu has a system jirovidcd by Act 
of Congress, and founded on that formcily in use m the 
state of Maiyluid, out of which the territory forming this 
distru t w is carved 

J (j uit i/- lhe courts of the United States still muntam 
an absolute scjnration between actions at law and actions 
m i quity l J rou dure m the latter is settled by rules of 
couit and is substantially uniform throughout the United 
States luxe dim m the fonner follows m gencril the 
Jaw i>i the stati m which tin court nny be held Some 
ot the states also ulministu equitable relief only in 
stnot and siparib equitable jnoc ceilings In most, 
bi ginning with New ^ oik m 1848 then is now but 
one kind of action based on i ]>lun statement of the 
ficts constituting the ]>1 untiff s ease without any artificial 
restrictions of foim If a emse involving both leg il and 
equitable cmscs of action is amoved before tmlfioma 
state court win re such a system obtains into a ciuuit 
court of the United States, the })1 untiff is obliged to 
re jdead and split Ins suit into two , one in the form of a 
bill m equity, uid one in tie loiin appro] mute to an 
attion m such state brought on a li^xl dun mil only 

luicto) — Judge Story both on tin bench and m his 
vNoik on Aqena/y aUliend to tht dot time, held by the 
1 nglish limits until i recent period that i laitor under a 
dil nidi n (oi guuantte) commission was i men suiety 
foi the jmrchisei and only answu ible to lus jumcijial if 
piyment were not nude by the jmuliasu Jhe couits of 
several of the killing tommucial states early took the 
oj)})osite view, holding the factor liable it all e vents for 
the jnroieerls of the sale anel this of lxte years, has 
btiome firmly established as the pie valent Ameiicin view 
(See / enn Brothns v lWilumi, 3 1 Maiyland Reports, 412 
1 Amenean Kejiorts, 190 ) ] egislation similar to the 

English I actors Act of 1825 his bten had m several 
stites (Sot Allen v St Joins Ban! 120 United States 
let ports, 20 ) 

Info? matxon — A complaint charging a cnminal offence, 
pi ef erred by a public prosecutor without any previous 
mejuiry by a grind jurj In many Amcricin states an 
indictment is only necessary in capital uses, m some it 
is entirely disjicnsed with In tin courts of the United 
Stites an indictment is nquned m all cases of crimes 
punishable by imprisonment in the penitentiary by force 
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of the Yfch Amendment to the Constitution Quo warranto 
proceedings are also commonly brought by an information 

Injunction — In the courts of the United States the 
writ of injunction remains purely an equitable remedy 
It may be issued at the instance of the President to pie 
vent any orgamztd obstruction to inter state eommerco or 
to the passage of the mails {In re Debs 158 United States 
Reports, 564 ) Temporal y restraining orders may be 
issued, ex parte } pendmg ail application for a temporary 
injunction In the state courts temporary injunctions arc 
often issued, ex parte f subject to the defendants light to 
move immediately for their dissolution Generally, how 
ever, notice of an application for a temporary injunction 
is required 

Jury — The right of trial by jury, both m civil cases of 
a common law nature and m criminal causes is sc cui cd to 
all, with important exceptions by constitutional provisions 
both as respects the United States and the at vcral states 
Some constitutions provide for dispensing with the rule 
of unanimity m civil causes In some stites a few petty 
offences inay bo finally disposed of by a single migistiatc 
In crimiTnl causes, as juries can bung m a genual verdict 
of “Not guilty, they have the actual power to acquit 
should they be of opinion that the statute under which the 
prosecution may bo had is void Then duty however, is 
generally held to be to accept the law from the couit 
especially if it turn upon the c fh ct of the Constitution 
Jury trials m some states can be ordered in equitable 
causes or divorce cases, in others and in the courts of the 
United States they can only bo had m causes not of an 
equitable character unless spe cially orele reel for the mfoi 
mation of the judge on a “ fci n iied issue - that is, a 
question of fact stited by the court for the puiposo of 
obtaining a precise answei by which the judgment of the 
court may or may not be guide d at cording to its thscre tion 
In some states the judges ire forbidden m cumin il causes 
to give the jurors any direction as to how to find the 1 ivv 
or to express any opinion upon the evidence In others 
such an opinion may bo freely expressed and they ean In 
told that it is their duty te> return a eertun verdict if 
they find the controlling ficts in a certain way {Slate v 
Fetterer , 65 Connecticut Roports 287) 

Lotteries —The United States at an eaily period (1812) 
empoweied the city of Washington to set up lotteries as 
a mode of raising money for public purposes , but no lot- 
teries were ever directly authoi lzed by Congress itself aftc 1 
the adoption of the C onstiflition of the United States In 
1890 it forbade the use of the mails for promoting any 
lottery enterprise by a statute so stringent tint it wis 
held to make it a penal offence to employ them to further 
the sale of Austrian Government bonds, issued under a 
scheme for drawing some by lot for jiayment at a premium 
(see Homer v United States , 147 United Stites Repents 
449) I ottenes of every sort were foimerly permitted 
m most of the American colonies and state s but of late 
years have been generally prohibited by state legislation 
(see Journal of the Amcncan Social S cieme Association 
xxxvi 17) 

Perjyetuiti^ — The common law rule against per jietui ties 
(as to the vesting of estates within one or more lives m 
being and twenty one years afterwards with a furthei 
allowance of nine months in favour of an unborn child) 
obtains in many of the states, in others it has bun ic 
placed or reinforced by statutory rules, such is limiting 
the postponement of future estates by two lives Ac Con 
ditions are not regarded hero as subject to the common 
law rule (Gray on Alienation ^ 42) Uicro is a diffei 
ence of judicial opinion as to the application of this rub 
By some courts it is held to concern itself only with the 
time within which an estate must vest, and to have nothing 


to do with the time during which an estate which has once 
properly vested may continue By othois it is held to 
prohibit the creation of estates to continue longer than 
the period specified (see Giay on Pu petuita < fovtrmq 
v Worthmqton y 106 Massiehusetts Repeats, 86) Chan 
ties maybe cstiblishcd m peipetuity uul provision may 
bo made for an leeumulation of the tunds lor i ieisonable 
time c q y foi 100 years ( 11 oodi uff v Maish 61 Connuti 
cut Reports 125 18 Aim ric m State Repoits 116) I be 

general tendency of American legislation and diusion is 
to favour tying up estates for public purposes to a guater 
extent than was formerly approve d 

Real I state — The tenure of land is goner illy allodial 
Where estates tail art allowed by law it is often on con 
dition that they become ibsolute in tlu issue of the first 
donee Real estate titles arc secuie d to a degn t unknown 
in Great Bntam against unpiiimcnt by hgishtimi tlnough 
constitutional provisions both statt and intmnal paituu 
larly tint against depuving any pci son ot piopeity with 
out due proet ss of law 

Registration — Amenean legislation favouis the gent ral 
policy of registc ung all documents m the route nts ot which 
the public hive an interest, and its tendon y has been 
steadily towaids moie ind more full le^istmtiem both ot 
documents and statistics >10111 the eaily diys of tin 
colonnl era it has bun custoinaiy to retold wills ind eon 
voyances of real estate m full 111 public books suitably 
indexed to which hoc itccss was given During the last 
decade of the 19tli centuiy three stites — Illinois, Masst 
chusetts and Ohio — adopted the main fcatiucs of the 
Torrens or Frussiin system for legisteiing title to land 
rather than conveyances under which title m ly be claimed 
These iree the ascert inline nt l»y public olheeis of the state 
of the title to some 01 all ol the piucls ot ical estate whn lv 
are the subject of liidiuduil piopeity within the state 
the description ol each paitcl (giving lls pioper boundaries 
and eh araeten sties) on a se pu ito pi^t ot 1 public legister, 
and of the minuet m which tlu title is vested the issue 
of a certificate to tin ownei that he is the owner the 
olhcnl notitioii on this ie„istei of each elunge oi title 
thereafter and 1 warianty by the ( overnmentof the titlt 
to whuh it liny have eei tilled lo make the system com 
plete it is furthtr reejuisite tint cvciy 1 milowne 1 should 
he compelled to make use of it, ind tint it should be 
impossible to ti msfer a title efltetu illy without the issue of 
such a Government certificate 111 livour of the purchaser 

Constitution d piovisions have been found to prevent or 
embitrass legislation in these diicctions 111 some of the 
states, but it is believed that they aie nowhere such as 
cannot be obeyed without any senous e neioaehment on 
the principles of the new system (7 top/t v ( hast 16 > 
Illinois Reports 527 State v ( uill city 56 Ohio State 
Repoits, 575 People v Simon 1 76 Illinois Reports 165 
1 gler v JiuhjiSy 173 Massachusetts Repoits 55 North 
F astern Reporter 812, Hamilton v Jhoiuiy 101 United 
btates Re ports 2 j6) 

Convey mees which hive been duly reeoieled become of 
comparative ly little linpeirtance 111 tlu United St ites Ihe 
paity claiming immediately under them if loiccd to sue 
to vindicate his title, must pie>duce them or ate ouiit foi 
their loss, but iny one deriving title fiom him ean pio 
cure a eertihed copy of tin oiigmil convey nice lrom the 
recording ofheen and icly on tint Fejuitablo inoitgiges 
by a ele posit of title eleeds 11 c uni now 11 

The general previleuee oi publn ie n i ti\ systems h is. 
hid an influence in the development ot Amine in juris 
prudence m the dneetion of suppoitm n pionsiuns m wills 
ind conveyances which unless ^eiuially known, might 
tend to mislead and dceeiie sue li is sptudthnft ti usts 
(A tchols v Latoiiy 91 United States Reports, 716) 
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Jhparmn Lawn — The common law right of riparian 
proprietors on running streams to have the water continue 
to flow m its usual and natural course has been abrogated 
m many of the Western states in consequence of their 
physical geography and peculiar industries In mining 
states and those having 1 trge stretches of and lands, the 
use of all the water that < m be got is of the greatest 
benefit iho up)* i proprietors ate therefore allowed to 
divert wutu lor mining or agricultural pui poses to the 
pio)udne of Jow< r proprietors, even to the extent of 
■virtually ipprnpuatiug the entire stream, except in the wet 
st moii 11 k gui< ml rule is that priority of appropriation 
guts primty of light (Jiasey v ( allay tier, 20 Wallaces 
1 (ports, 070) 3 lie stite has a paramount right to 

rigulito the use of rivers for public purposes m the public 
int( k st In sonn states this is held to justify an appro- 
pi lation of the water for a canal {People v ( anal 
A/t/natwr* 31 New \ork Reports, 461 Of kaukauna 
i o v Orem J>a y ( ana 1 ( o, 142 United States Reports, 
254) It mu} be exercised to the piejudice of prior grants 
fiom the state for private purposes These are taken 
subject to such future rontio] (Water Power Co v 
Watir ( omr/tiHvonn* 108 United States Reports 349,372) 
Secondary rights art lit Id subject to primary lights The 
use of watir lor dunking is a primary right, its use for 
manufacturing i secondary one ( C ity of Auburn v Union 
Watir 1 owir ( <> , 93 Mann R< ports, 38 Atlantic Reporter, 
501) Rights in w iter-courses thtough public linds are 
rcgulatt cl by Unite d State s Revised St itutcs ^5 2476 3 he 

United States < m lostram by injunction the appropriation 
of the upp< r wat< 1 s tri)>utary to a navigable river, if this 
would interfile with its navi n ibility ( United S fates v 
/ io Jrn fat ion ( o , 171 United States Reports, 

090) They can improve the navigation of any navigable 
waters by erections in the water which cut off access to 
tho channel of a up inan proprietor without making com 
pens iti on {( tbwn v United State*, 166 United States 
Reports, 209) 

S mtssum Dufy The United Stitts imposed a succes 
«ion duty by tin War Revenue Act of 1898 on all legacies 
or distubiitive shares of personal property exceeding 
ft 10,000 It is a tax on tho privilege of succession 
Devises or distributions of lind are not affected by it 
The rate of duty runs fiom 7 r > cents on the $100 to $5 on 
the $100, if the legacy 01 share m question does not exceed 
$25 000 On those of ovt r that value the rate is multi 
plied 1 \ times on e stabs up to $100,000, twofold on 
those fiom $100,000 to $500 000, 2-t times on those from 
$500,000 to a million md tlirc 1 told for those exceeding 
a million Hus stitute Ins been supported as eonsti 
tutionnl by the Supreme ( ourt Many of the states also 
impose succission duties, 01 tiansfer taxes, generally 
heavier on collate lal and 1 emote successions, sometimes 
piogressivo ace 01 ding to the amount of the succession 
3 he state duties giniuill) touch ml cstxti successions as 
well as those to person il pioj»eity If a citi/en of state A 
own rtgistmd bonds of a eoi])oration charteieel by state 
B which he has put for sxfi 1 teping m a deposit viult in 
state 0, Ins (stit< may thus have to pay four succession 
taxes, om to stite A, when he belongs and which, by 
legal Action is the sc it ol ill lus ]>ersonal pioperty , one 
to state B, foi permitting the tiansfer of the bonds to the 
legatees on the books of tlio corporation one to state C, 
foi allowing them to be it moved from the deposit vault 
for that puipose , and one to the United States 

Preaty — By tho terms of Article VI of the Constitution 
of the United State s, all treaties made under thtir authority 
are the supreme law of the laud 11ns gives them a new 
quality lhey are no longer mere matters of contract 
They stand on the same ground as an Act of Congress I 


Any state constitution or law m conflict with them must 
give way So must any prior Act of Congress On 
the other hand, a later Act of Congress may abrogate a 
treaty , for both are equally in their nature the supreme 
law of the land, and the latter of two laws prevails over 
the former (s s b ) 

Lawesp Sir John Bonnot, Bart (1814- 
1900), English agriculturist, was born at Rothamsted on 
28 th December 1814 Even before leaving Oxford, where 
he matriculated m 1832, he had begun to interest himself 
m growing various medicinal plants on the Rothamsted 
estates, which he mheiited on his father's death m 1822 
About 1837 he began to experiment on the effects of 
various manures on plants growing m pots, and a year or 
two later the experiments were extended to crops 111 the 
field One immediate consequence was that in 1842 he 
patented a manure formed by treating phosphates with 
sulphuric acid, and thus started the artificial manure 
industry I11 the succeeding year he enlisted the services 
of Sir J H Gilbert with whom he carried on for more 
than half a century those experiments m raising crops 
and feeding animals which have rendered Rothamsted 
famous in the eyes of scientific agriculturists all ovir the 
world (see also Agriculture) In 1854 he was elected 
a Fellow of the Royal Society, which m 1867 bestowed a 
Royal medal on him and Gilbert jointly, and in 1882 lie 
was created a baromt In the year before his death, 
which happened on 51st August 1900, he took measims 
to ensure the continued existence of the Rothamsted 
experimental farm by setting aside .£100 000 for that 
purpose and constituting the Lawes Agncultunl Tiust 
which is composed of four members from the Royal Society, 
two from the Royal Agncultural Society one each tiorn 
the Chemical and Lmnaan Societies, and the owner of 
Rothamsted mansion house for the time being 

Lawrence, a city of Kans is, USA capital of 
Douglas county, on tlie south bank of the Kansas river 
at an altitude of 822 f( ot It is on the main line of the 
Atchison, Topeka, and Santa F6 and on the Kansas Pacific 
branch of the Union Pacific Railways Its site is level 
and its plan regular The University of Kansas, situated 
here, had m 1899 a faculty of 69 and was attended by 
1087 students, 413 of whom were women Population 
(1890) 9997 , (1900), 10,862, of whom 781 were foreign 
born and 2032 were negroes 

♦ 

Lawrence, a city of Massachusetts, USA, capital 
of Essex county, on the Mtrrimac river It is divided 
into six wards, is supplied with watir pumped from tho 
Merrimac and filtered, and is paved mainly with macadam 
and gravel It is an important centre of the woollen and 
cotton goods trade especially of the foimer In 1900 it 
contained 546 manufacturing establishments with an aggre 
gate capital of $49,914 035 employing 22 358 hands and 
with a pioduct valued at $44 703,278 Of tins total pro 
duct, $25,584,744 was composed of woollen and worsttd 
goods, $8,146,594 of cotton goods and $1 608 224 of 
flouring and grist null produc ts Machine s and inac lunery, 
paper, and food products wire also piomment articles 
of manufacture In 1900 the assessed valuation of real 
and personal property wis $19 841,697 the nit debt 
was $1,830,300, and thi rate of taxation was $15 60 
per $1000 Population (1890), 44,654, (1900), 62,559, 
an increase of 40 1 pir cent during the preceding ten 
>cars Of the population m 1900, 28 577 wue foreign 
born and 87 weie negroes 

Law re nee burg:, a city of Indiana, USA, capital 
of Deal bora county, on the Ohio river and the Baltimore 
and Ohio South Western, and the Cleveland, Cincinnati* 
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Chicago, and St Louis Railways, at an altitude of 486 
feet It has varied manufactures and some commerce by 
rail and by river Population (1890), 4284 , (1900), 4326, 
of whom 413 were foreign bom 

Lawson, Cecil Gordon(l83i-i882), Fngiwh 
landscape painter, was the youngest son of William 
Lawson of Fdmburgh esteemed as a portrait pai liter 
His mother also was known for her flower pieces He was 
born near Shrewsbury, 3rd December 1831 Two of his 
brothers (one of thun Malcolm, a clever music lan and son n 
writer) were trained as artists, and Cecil was from child 
hood devoted to art with the intensity of a serious mture 
Soon after his birth the Lawsons moved to London In 
1866 they were m Bloomsbury, in 1867 at Chelsea I iw 
sons fiist works were studies of fruit flowers, do , m the 
mariner of W Hunt , followed by riverside ( lie lsca sub- 
lets His first exhibit at the ltoyal Academy (1870) was 
“ Clieyne Walk and in 1871 he sent two otliei Chelsea 
subjects Those gamed full recognition from fellow ai tist s 
if not fiom the public Among Ins fnends were now nutu 
beicd I red Walker, Pinwell and their associate s 1 ollow 
them he made a ceitain number of drawings for wood 
engraving I awsem s Chelse a pictures had been painted in 
somewhat low and sombre tones m the “ Hymn to Spring 
of 1872 (lejeeted by the Ae ult my) he turned to i mou 
joyous play of colour, an expansion helped by work in 
more ronnntic scenes m North Wales me] Iielanel Larly 
in 1874 lie nude a short tour m llolhml, 1 elgium and 
1 uw and in tlie summer ln painted Ills Urge Hop 
Girdens of Lngluid This wis miuh pi used it the 
Acidemy of 1876 But Due sons ttiumph was with the 
great luxiuiaiit canvis ‘ The Miiustci s G irele n exhibited 
in 1878 at the Grosvenor Gallery, and now in the 
Manchester Art Gallery This w is followed by sevu il 
works conceded m i new and tia^ic mood Hislicilth 
l>tgan to fail but he worked on lle m lined m 1879 the 
elaughtcr of Bnnie Philip and settled at Haslemeie His 
1 iter subjects are from this n< l^hbouihood (the most 
famous being ‘ lhe August Moon now m the Nation d 
Gallery of British Art) or from lorkshnc Towards the 
end of 1881 lie went to the Riviera returned in the spring 
and died it llislemero 10th lune 1882 J awson mi\ be 
saiel to have restored to Lnglish luielse ipe the ti idition 
of Gainsborough, ( rome, and Constable infused with m 
mugmitive intensity of his own Among Lnglish land 
se ipe painters of the latter }>a,rt of the 19th centuiy Ins is 
m many u spects the most interesting mine 

Seo Cent J avion a Memoir b> T W Gossi 1S83 Hisft 
riNi Owi n 111 Memeriani Gcal t oidow 1 awaon Ma fa we 
of Ait 18<>1 ( r B ) 

Lawson, sir Wilfrid, 2nd Bart (1829 ) 

Lnglish politician and Jemperanee le ulei son of the fust 
bironet (d 1867) wis born 4tli September 1829 He 
was always aif enthusiast in the rinse of totil abstinence 
end in I irhamcnt to which he was first elected m 18 >9 
for Cai lisle he became its leading spol esman In 1864 
lie fiist introduced his Permissive Bill givin tt to a two 
thirds rnajont} m any district a veto upon the gi anting 
of lie ernes for the sale of intoxicating licjuois and though 
this principle failed to bo embodied in any Actj,lu had the 
satisfiction of seeing a resolution on its lines leceptcd by 
a majority m the House of Commons m 1880 1881 anel 
1883 lie lost his scat for Oirlisle in 1 86 j but in 1808 
was again returned as a supporter of Mi Gl idstone and 
was member till 1883, though defeated for the new 
Cockcrmoutli division of Cumberland m 1883 he won 
that sell m 1886, and he held it till the election of 1900 
when Ins violent opposition to the Boer war ciused his 
defeat lor all these years he was the champion of the 
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United Kingdom Alhanco (founded 1833), of which he 
became president An extreme Radical, ho also supported 
disestablishment, abolition of the House of Lords and 
disarmament Though violent m the expression of his 
opinions, bir Wilfrid Lawson rem lined veiy popular for 
his own sake both m and out of the House of Commons , 
lie became well known for his humorous vein, his faculty 
for composing topical doggeiel bem^ often exercised on 
questions of the day 

Layard, Sir Henry Austen (1817-1894) 

British author and elijilomatist anel the excavator of 
Nineveh, wis bom m Ians on 3th M ich 1817 llu 
1 ay aids were of Huguenot deseent His father, Hcmy 
P J layard of tlu Ceylon Civil Service was the son of 
( hailcs Peter I lyaid, ele m of lhistol anel giandson of 
Daniel lcter Lajaul the physician 1 1 uough his mothci 
i eliughtci of Nathaniel Austen, banl ci of Ramsgate he 
inherited S}>aiush blood lhis btrun of e osmopohtamsm 
must have been greatly stiengthene el by the cucumstance s 
oi lus educition Much of Ins boyhood was spent m lt.il} 
wlieie he receive el part of his schooling tnel acquired a 
tistc foi tlu fine arts md a love ol tiavel but lu was at 
school also in 1 ngland Liancc and Swit/eilanel Attei 
spending ne uly six }i us in the office of lus uncle Be nj inun 
Austen, a soluitoi, lu was tempted to leivcLngland for 
Ceylon by the prospect of obtaining an appointment in 
the ( lvil Service and he starte d m 1839 with the lutuition 
ol making in overl md jouiiuy acioss Asi i After winder 
loi many months, clue fly m leisn anel having ah in 
done <1 his intention of proceeding to ( eylon, he ittuiind 
in 1842 to C on stall tin ople wlieie lie made the acejuaiut 
ance of bir fell itioid ( amung tin British tmbaspadoi, who 
employed him in vinous unofficial diplomatic missions in 
1 ill ope an Tuikiy In 1813 cncouii e ed and assisted by 
Canning layard left Constantino] >lt to make those ex 
plorations among the rums of Ass}in with which his 
name is due fly issoeiated Tins e xpe elition was m fulfil 
incut of a design which he had formed, when durm^ his 
forme i tiave Is in the Last, lus eunosity had been gieatly 
excited by the ruins of Nnmouel on the T lgns, and by the 
great mound of Ku}unjik in u Mosul alitady paitly 
exe ivateel by M Potta 1 uyaid lemamed in the neigh 
bourhooel of Mosul e inying on exe i\ itions at Kuyunjik 
and Nmirouel, anel invested mg the condition of vinous 
tubes, until 1817 and returning to Inglincl m 1818 
published A month and it s lumaim uith an Actount oj a 
} isit to the C hal derail Clu is turns of Kurdistan ami the 
}eidi s, oi Dtid uoishipjx rs and an IiK/uni/ into the 
Mamins and Arts of the A nit nit Asst/nans (2 vols 
1818-49) lo lllustiatc the antiejuitu s ele se ube d m this 
weak he published a luge folio volume of 1U visitations of 
t/u MonnminU of Auuvih (1M9) Attn binding a few 
montlis m Lngluid anel receiving the degiee of DC I 
fiom tlu University of Ovfoiel, T lyuel returned to ton 
stantinoph as attache lo the British I ml issy and, m 
August 1819, stirted on a second expedition to the List 
in the course of wine hlit extended Ins mve stig itions to 
the rums of 1 ibylon md tlu mounds of southern Me so 
potanua His rccoicl of this expedition Ihsiovenes in the 
hums of Ninei eh and Lahylon , winch w is illustrated by 
anothe l folio volume , called A Second S tins of tlu Monu 
nutits of A nitveh wis published m 18)5 Duung these 
expeditions, often in eire must nice s of gie it difliculty 
Layard despatched to Ingland tin splendid specimens 
which now form the greater put ol the collection of 
A ssy nan antiquitie s m the Bi it ish Museum Ajmt fiom 
the archi£olo 0 ie tl value of Ins woik in identifying Ku 
yunjik as the site of Nineveh (ste the irticle Nineveh 
hnoy Brit vol xvn p 511), and m pioviding a great 
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ina&a of trials ruin f >r scholar** to work ufxm, thujt two 
books >f fjayanla art among the lxj*t written books of 
travi L in t lit liiigiuigc 

Layaid taw turned to |>oIit i< s Ilccted as a I ibcrul 
rut mix r lot Aylesbury m 1852 hi was tor i tew weeks 
Utah r Sun tuy lot Ionian Allans but afUrwuds freely 
criticized the How mine nt exjs cully in connexion with 
it my adriiiiiinti th i 11 wn Jiescut in tin ( nima 
dining th* w ii u 1 win ii me mbci of the eoniiiiiftec 
appointed 1) in jini into tin conduct of tilt « \|K<litioii 
In 1 85 > In i Ins d lioin 1 onl lalnierston an otiire not 
< mu (\ d with Ionian iIIajm wan dieted 1 oid Ktt toi 
if Ah tin ii ( i in v « i sit y and on 1 >th luia moved a 
k rtoluf a n in th I bust oH omnium* (d h it* tl )>y a, 1 
in l)i r if y) d < 1 ai m n that in public Appointments meiit 
had !>m ii h«ai iita dtopnvitc itifliu net and m idhereiue 
t> loiilin Aihr lung ehfeited Lt Ayltsbuiy in 1857, 
In visited Indii to invcshgite tin < auh< s of tin Mutiny 
Hi mixue < f ssf ully e emte st< d \ oik in 1858 hut w is t It c tid 
for Southwark in 1%0 and hoin l Hf> 1 to 180b wan Under 
bmituiyfoi lone ign Allans in tin successive adinirnstri 
turns ot fold liilnaiston and I old lolin Russell In 
18bb In wisappnnbd i 1 1 list < oi the Bntish Museum, 
and in I8b8 ( had < ennmisxiom r of Works in Mr OLid 
«t< m x (lovtuiinn id md a tin mix r oi tin. I uvy ( ouncil 
Ih it tin d flout 1 u Ii Aim lit in I8b9 on being Hint an 
1 n\ny I \ti iordin eiy t ) M wind In 1877 he was appoint! d 
I y I oul 11 aconsli Id unbaxxidoi it ( onxtaiitmople , wla re 
la lomuinecl until Mi (dudstoni h r* turn to powu in 1880 
wh n la (in illy n (md lioin jmhla I it* In 1878 on tin 
od isam oi tla I i Iiu (onhitnu In m lived tin oid< i 
oi the ( land ( loss oi tla 1'ith layafds pohtual hie 
wi a in nit what steamy one ilia niunar was brusque 
and Ina advoeny oi tla ( nisi a whn h las hid it heart 
though ilwLya pub < tly sum re waa vi la tin nt to tla point 
sometimes of ic e klc xhiii ss 1 lyinl it tired to Venue 
wla u hi d<vot(d mui h ot lu tma to collecting pietun a 
of ill Venetian hi In ol md to wilting on Italian ait 
On tin subject la w is a eJixc iple ol his hand Morolli 
whose v lew i la ml did in Ins n vision oi haulers 
H m Uh / < / / tnifiii / Italian Sdiooh (1887) Hi 
wiotu alao m intioduc turn to Miss Houlkiss trinala 
tarn ot Mon Hi a /tali in ladlin'* (1882 8 5) and edited 
that pait ii Mum) // in V mf <f Lana (188[) which 
duds with patuiis In 1887 he publishtd fiom noti s 
tak ii at the tma a morel ol hia lust jouitay to the 
last entitled lath/ \h nturts in Jnva Su*tnna 9 and 
htih/l nia An ahliiMition ot this vvoik wliuh as a 
be ol ot tiivil is evin me i ddi rt htiul tlun its ])ruli 
eessois was puhlislad in 1881 alien tly aite r the authoi a 
ehath with a bile 1 mtiodue tory notiee hy j oiel Alnidaii 
I i\aid also tiiun turn to time* ecmtulmteel papua to 
vai ions h arm d sn ntus me hiding the Huguenot Soeiety 
ot whnli in wis lust piisuluit lk dud m l onelon on 
»th Inly 1881 (a e i ) 

Lazarus, Henry d i • 188)) Uritixhthuiinttist 
wis Ihmii in I >nd n 1st lammiy I'd 5 and was a pupil 
oi ldizatel bandmastu ot t lit lu>yul Militniy Ysylum 
(lie 1st a, and aul iijinnth ol (huhs (lodiuy se moi 
bandmasti r ot Hu ( i Idxtie mi Umuds ih madi Ilia hist 
appe u ime as a s< h ist at i ummt ii Mini Uulcktnx 
in \pnl 18 58 ami in thit u u la w i a]>{)ointul as 
aeiond daimot t tin Sim 1 iluimonu Society lioin 
\V lllinau s di ath in 1 S I0 1 v/ui wa print ipal e laimet it 
tin ope m ami all tin i hu t t stisals and oicln stml e mu 1 1 1 
lies beautdul tern ixedlent pinning and an unit* 
(Mention wen gieatlv i him d Hi was piotissor it 
tin i Inline t at the hoyal Aeahiny ot Musk fiom 18 >4 
until witlun a ahoit tun oi In di ith md was appointed 
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to teach his instrument at the Military School of Music 
Kntlkr Hall in 1858 His last public appearance was at 
a concert got up for his benefit m St James s Hall, m 
June 1892 and he died 6th March 1895 (j a. f m ) 

Lead, a city of Lawrence county, South Dakota, 
USA It is m the Black Hills m a prosperous mining 
legion, and is entered by two railways Population (1890), 
2 >81 (1900) 6210 of whom 2145 were foreign born 

Load — In the last twenty years of the 19th cen 
tury the le id smelting industry underwent mipoitant 
th uiges Most of the se were the result of new 
conditions ausing in the United States where 9 °* 
the treatment of the ores is carried out not m small woiks 
near the mines but in large centrally situated smelting 
plants, to which the oies aie shipped from various 
mining regions As the competition is considerable, 
all the details of work have been greatly improved 
the cost i educed and the yield increased Lead ores an 
smelted m the reverlx ratory furnai o the oic hearth, and 
the blast furnace ihe use of the first two is icstncted as 
they aie suited only for galena ores (the more common) or 
mixtures of galeua and caibonate which contain not hxs 
til in 58 pei cent lead and not more than 4 per cent 
silica iui ther oies to lx treated in the oic hearth should 
run low m or be fice from silver as the loss m the fumes 
is exci ssive In the blast-furnace all lead ores are sue 
(tssiully smelted Blast fui nae e treatment has there lore 
lx (ome more general than any other 

To the two methods of working in the reverberatoi y 
fuinaet, represented by the Lnglish and ( ifrmtluan 
turn ices (described in Inn/ lint vol xiv p 375) a 
thud the Silesian mu t l>i addid While by the fount l 
proe esses as much leid as possible) is extracted in the 
turn it t with tin Silt sian method a vei y low temperature 
is used thus taking out about nut hall of the lead and 
le iving very rich slags ( r >() pc r ctnt lead) to be smelted m 
the blastfurnace the ultiuuti result being a very much 
higher yn Id than by either of the othci plot esses J he 
Sdcsiin furnai e has an oblong lie tith lb hot by 8 hot 
10 inches sloping from the fire bridgi to the flue bridge 
I his causes the lead to collect at the coolest pait of the 
hearth whinit it is tapped it as in the English furnact 
A charge of bl80 pounds galena on (70 pc i cent lead) is 
worked in twelve houis with three men 0 lb ton of coal 
being consumed per ton of ore charged lhe Jo s in le id 
by tiie combine el reverberathiy and blast furnace tieat 
me nt is only 5 2 pei e out 

In the health pioccxs the bloeks of e ist non forming 
the sides and back of the Scottish fuinue (see 1 my Bnt 
vol xn p 175) aro now gt norally replaced in the United 
States by water tooled shells (w ite l jackets) of east iron 
In tins way continuous wendung has been rendered possible 
whereas lormtily operations had to be stopped every twelve 
oi fifte en hours to allow the ovu heated blocd s and furnace 
to cool down The latest lmpicnemcnt (which somewhat 
changes the mock of working) h tint by Moffett While 
lie also prevents interruption of the opciatiou by meins 
of w iter jackets ho uses hot hi ist md produces beside h 
metallic lead large volumes of lead fumes whuh are 
di iwn off ty fui through long cooling tubes and then 
foue el through su pended bags which hltu off the dust 
called blue jowdei llnx a mixture of lead sulphate (45 
per cent ) and ovule (H per cent ) with some sulphide (8 
|x l tent ), zinc md earbonueeou nutter, is agglomerated 
1>\ a lit ip renst md then simlt cl in a slag eye furnace 
with gray slag fiom the ore health Ihe furnace has 
how e \ e r in addition to the u uil tuyeres neir the bottom 
i it owl set lit u tilt tin o it in order to e fleet a complete 
oxidation ot all combustible nutter Much fume is thus. 
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produced This is drawn off, cooled and filtered and 
forms a white paint of good body, consisting of about 05 
jh r cent lead sulphate, 26 per cent lead oxide, b j>er 
cent zinc oxide, and 3 per cent other substance Thusm 
the Moffett method it is no matter whether metal or fumo 
is produced as in either case it is saved and the price is 
al>out the same 

In smelting at once in the same blast furnatt ores of 
different character the old use of separate, processes of pre 
oipitation roasting and reduction and general reduction 
prevailing in the Harz Mountains (see J“nty Jhit vol xiv 
]> 376) h ruberg, and other places to suit local conditions 
has had to bo alrandoned Ores are smelted raw if the fall 

of mat to (metallic sulphide) does not exceed 5 per cent 
otherwise they arc subjected to a preliminary oxidizing 
roast to expel the sulphur unless they run too high in 
silver, say 100 ounces to the ton, when tiny are smelted 
raw The leading reverbtratory furnace for roasting lead 
bearing sulphide ores has a lev el hearth 14- 1 0 fee t wide and 
60 -80 ftet long It puts through 9-1 2 tons of ore in twe ntj 
four hours reducing tlu percentage of sulphur to 2-4 per 
c f nt and requires four to six men and ibout two tons 
of coal In man} instances it has been re pi iced by 
meehamcal f urn ices which are now very common m roast 
ing sulphide copper ores (Stc Ae id and Ai kali M vnu 
hcnjkk) A modern blast furnace is oblong m lion 
zontal section and about 21 feet high from furnace 
floor to feed floor 3 lie shift resting upon arches sup 
ported by four east iron columns about 9 feet high is 
usually of brick red brick on the outside fire buck on tlu 
inside sometimes it is made of wi ought non w iti i 
]a< kets I he smelting zone ilways has a bosh and a eon 
truted til} ere section It is enclosed by watt i ] u k< ts 
which are usually cast iron sometimes mild steel I he 
hearth alw lys has an Artnts siphon tap 1 his is ui 
inclined channel running through the side w ill beginning 
near the bottom of the crucible ind ending at the top of 
the hearth where it is enlarged into i basin The crucible 
md the channel form the two limbs of an inve iteel siphon 
While the furniec is running the eriuible and elnnnel 
lemain filled with lead all the lead reduced to the 
metallic state in smelting collects in the e rueiblc and rising 
in the channel, overflows into the basin whence it is remove d 
Flic slag and matte formed float upon the h ael m the erne lblc 
md are tapped usually togethe i at mleivals into slag 
pots when the heavy matfc settles on the bottom and 
the light slag on the top When cold they are renehly 
separated by a blow from a hammer 3 lie) following t iblc 
give s the dimensions of some well known Amenean h id 
furnaces — 
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\ finance 42 b> 120 me lies it the tuyeres with i 
working height of 17 20 feet will put through in twent} 
fenir hours with twelve men 12 ]>cr eent coke tnel 2 lb 
blast pressure 85 100 tons ivcrige chuge i < , one th it is 
medium eoarse contains 12-15 per cent leid not over 
} I*r eent zinc mel makes under 5 per cent nntte In 
linking up i chir„e the oies and fluxes whose c hemic il 
(impositions hive been eh tcinmicd ait mixed so as to 
form out of the components not to be reduced to the 
metilhc or sulphide state typieal slags (silicates of ferrous 
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and calcic oxides incidentally of aluminium oxide which 
have been found to do successful weak) Such slags con 
tain SiOj 10-11 per cent K(Mn)() 27 50 pr cent 
Ca(MgBa)t) 12-28 per cent and retain less than 1 per 
cent had and 1 ounce silvei to the ton The leading 
products of the blast furnace an argentiferous had (base 
bullion) matte slag and flue dust (fine particle e of < barge 
and volatilized metal earned out of tin furnatt by the 
ascending gas current) The bast bullion (assaying 100 i 
ounces per ton) is desilverized (sic below) the matte 
(Pb 8-12 per cent ( u 1 f per unt, Ag J >-} of the as »y 
viluc of the bist bullion rest It and S) is roasted and 
re smelted when pail of the aigt lit ih rous Jeael is retoveied 
as base bullion while the rest rein mis with the copper 
which bee onus eomentr iteel in a e upper matte (60 p« r ant 
copper) to Ih worked up by si pin ate ] musses (st e ( omit) 
The slig is i wastes piodutt and the flue -dust toilet ted by 
sptt nil tlevit t s m dust t liambe rs is briquette tl 1 y mat him ry 
with lime as a bond and then rtsm ltid with tlu ore (barge 
Jilt }iehl m had is ovtr 90 per unt m silvti ovtr 97 ptr 
tint and m gold 100 ptr ctnl I lie cot of smelting a 
ton of oie m C oloi ido m a single fumaee 42 by 120 
inches it the tii}tns is about ft 

The. lead produced in the levubuitory furnace ami the 
ort hearth is of a higher grade than that produced in the 
blast furnatt as the oies fruited ait puier and 
richer and the re tint mg at t ion is less powerful § ” n * 
3 ho following analysis of blastfurnace lead of hroibtrg 
Sixony is fiom an ext optionally impure It ad - Pb 95 088 
^g 0 470 Hi 0 019 (u 0 225 As 1 82(> Sb()958 Sn 
1 351 i o 0 007 /n()(K)2 SO 051 Of tlm impurities 
most of the copper nitltl ami copper consult nhlt arse nit 
some autimon} and small amounts of silvtr, are rt moved 
b> liqmtion I lie It ul is melted down slowly when the 
impurities st pirate m the form of a sc urn (dioss) which 
is e isily removed I he pimfuation by liquation is assisted 
b> po)in n the had when it is below redness A stick of 
green wood is forced into it and the vapouis and gases 
s< t. free stn it up ind t xpost m w sui faces to the air, which 
at this tomporatuii has onl} a mildly oxidizing cflut 
3 la ])ole the ust of wlnt li is awkward has been iej flared 
by dry stt am which Ins a similar cflut In order to 
it move tin aisenie iml intnnony the lead has to be 
biouglit up to a bnght red heat whtn the an has a 
stiongly oxidizing dial Im is u moved mainly is a 
powdery mix tun of stamuitt of had ind had oxide aisnnc 
ind antimony is i slagged mixture of arsenate and anti 
lnoniti of lead ami It ul oxide liny lit readily with 
di inn from the surface of flic hid and are worked lip 
into antimony, (arst nit )— tin It ud iml antimony lead alloys 
I lquation if not followed by poling is taint d on as a 
mh m a rt v< ibt ratory furnatt with in oblong sJightl} 
trough sh i])t d lmlintd hearth if the had is to be poled 
it is usiully melted down m a east non kettle If tin 
lead is to he hquited and then In ought to a bright red 
heat both ope i it ions foi tonvtnienu silt ait timed on 
m the saint i< ve the ritmy furnace I Ins his an oblong 
dish shaped Iiiarth of atul or bi it fm bntk built inlo 
i wrought iron j>m which rests on frarisvtist rails sup 
portal by longitudinal wills Tin Je id is melted down 
at a low ttmptrature iml tlrosstd I lit tc mp< nture is 
tlu n raised iml the stum whit It hums on the surface 
is withdrawn until pure lithugt for ins whuh nly tilts 
plirt atte r all the tin, arse nit and antimony htvt been 
t hminated 

Silver is t xtriuttd from lead by intans of flit process of 
dipt II it ion (ste ] nry Unt v< 1 xiv p 17b) 

I ormcrly all argentife rous h ad h ed t > Ik < upt Ih d 
md the resulting litharge then re due cel to 
metallic lead In 1853 Pattinson invented his process 
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(ihd p 577) by ini ins of which practically all the silver 
is < one e ntratexl in 11 jicreent of the original lead to Ik 
cujxlkd, while the rest Income » rnaikct load In 1812 
K irate n (It r nt ) discern ml that lead <ould Ik. desilverize d 
by means of /me Him invention howevei only took prar 
heal form m 1890 92 through the icsuirehes of Pukes 
who showed how the /»m silver lead alloy formed eoultl 
be woikfd and tin ehsilveii/ed had freed from the /me it 
hod tiken up In tin Pubs process only 9 jHrunt of 
tin original had mul 1h nijKlhd IIiuh while cupella 
1 1 >n still furnishes lie only means for the Imal scpantion 
ol had and silver it has become an auxiliary process to 
the two methods ot concentration given Of these the 
Pattinsori process has become suborelin itc to the I irke s 
pr cess is it is ine>ri expensive and h ive s mote silvei and 
irnpuntiof m tin market h id It hoi Is its own however 


when base bullion contains bismuth in appreeiable amounts, 
as m the P ittmson process bismuth follows the lead to be 
cupelled while in the Rirkes pi ocess it remains with the 
desilveii/ed lead whieh goes to market and lead of com 
rnerco should contain little bismuth At hruberg, Saxony, 
tin two processes hive been combined Ihe base bullion 

imperfectly 1 attinsom/ed giving lead rich in silver and 
bismuth, whieh is lujaUcd and lead low in silver, and 
t sjkc i illy so in bismuth which is lurther desilverized by 
tlu i Hikes process 

I he e Ilex t of the two processes on the purity of the 
market h id is clearly shown by the two following analyses 
by liampe which represent k ul fiom I autcnthal m the 
Hai/ Mountains where the Parkts process n placed that 
of 1 ittmson the ores incl smelting process remaining 
piactic illy the same — 
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The vc vnrlx taloiy finnan commonly used fen cupelhtg 
goes by tins name of tin 1 nglish e ujx Uing fur nice ] is 

oblong inel Ins a lived roof and a mov ible ir< n 
up9 ng ] l(jai ^|, I oi me 1 1 y the test w is lined with 

bone ash at present the lie ai I h mate n il is a mixture of 
crushed limestone and clay (3 I) or ioitland cement 
other alone oi imxeel with crushed tire lank m a tew 
instances the lining has 1 m ui much ol bill nt magiie site In 
the be ginning of the operation enough argentile tous lead is 
charged to till the cavity ot the test After it his been 
limited clown and br night to a leel heat the bl ist ad 
imtteel at the bark oxidi/cs the It id tiiel times the 
lilhaige formed towuids the liont vvheie it is run «>fl At 
the same time small bats ot aige utile urns It ad inserted at 
1 1m bat k, are slowly puslu d forward noth it inm(ltin 0 d iwn 
they may replace the oxidi/eel lead f bus the level of the 
lead is kept approximately constant and the silver be 
< nines concentrated in tins lead ]u large vvoiks the alive r 
h ed alloy is removed wlmn it contains 00 80 per cent 
silver and the eupe 11 it ion of the tnh bullion from sc vend 
come ntiatiem furnaces is finished in a seeond tuiniee At 
the sauu tune the silver is bioiight to the leepnieel ekgiee 
of fineness usually by the use of nitre In small woils 
tin cupollutum is fimslee <1 tn one furnace and the. resulting 
low grade silver fined in a plumb igo eiueible, either h\ 
oveiheating in the presence of an oi by the additi >n ot 
silver sulphate to the me ltexl silvei when an or sulphur tu 
oxide and ox ygi n oxidi/o the unpuiities 1 he 1 ud e h ir n e <1 
contains about 19 jm i cent lead if it comes hom i 
1 ittmson plant firm 9 10 pel cent it tie m i lults 
plant In a test 7 feet by 1 teet 10 me lies and 1 imlies 
deep about 0 tons of lead are e upolled m twe nty four hours 
A hunuec reserved bv thiee men vvoil mg in e i^ht hours 
shifts and lenpnie s about 2 tons of coal whieh coriespmds 
to about 1 10 gallons re elne tel oil ail be mg use el as atom i/et 
I ho loss in loud is about r > pe i cemt Ihe latest eupelhng 
furnace s have tin genual form of n leverbe intoiy copper 
smelting furnace The worlmgduu through whieh the 
litliaigo is run oil lies under the flue wlmh eaiius of! the 
products of combustion and the lead fumes the hel 
charged, and tho blast is admit tod neat tlu hie bnelge 
In tho Path won proee ss the aige ntife ions had is melted 
down m tho central east iron kottlo of a senes 8 1), 
placed out) next to the otliu each hiving a 
p ** tla * ott capacity of 9 l r ) tons and a separate fin place 
p cm jj 10 cns tals of impovuishtd leid which fill 
to tho bottom upon coaling the charge, ui taken cut with 
a skimmer and dischaiged into the neighbounng kettle 
(say to the right) until about two thirds ol tho oiigmul 


< hei^ h is bi e n n moved the n the liquid clinched lead is 
1 id h el into tlu 1 e ttle on the opposite sale To tho kejttlc, 
tw thuds full of crystals of h itl is now icicle d lead of the 
Slim tenor m silver til whole is hepatic d Uid the cool 
mg e tyst illi/m^ skimming md 1 idling ait ic pc ite el Ihe 

sum is clone with the kettle one thud filled with liquid 
1 ad and so e>n until the fust kettle contains market kid 
the last cupelling le id J lie intervening kettles contain 
h ids with silver contents rangm^ from above market to 
la low clip llmg h id Ihe ougmil 1 ittmson process lus 
ben in liiinyeises it pi iced by the 1 u< e Itozun pioeess 
(1870) whieh does iwiy with aiduous liboui and it tains 
i more satis! ictoiy e ryst illizatuui Ihe plant consists of 
tw > tiltm^ ov il m til p uis (e ipieity 7 tons) one eylindrieil 
eiystilh/mg peit (equeity 22 tons) with two disehaiging 
spouts and erne steam inlet opening two lead moulds 
(iipaeity ft tons) and i steam ei me Ians and pot arc 
heated from se pirate fmplaets Supposing the pot to be 
tilled with melted lead to be treated the file is wilheliawn 
beneath and ste un mttodue eel Ilus coeds md sins the 
leaei when eiystils begin te>foi m As soon as two thuds of 
the kail h is se pal ate el out m the foim of e lyst ds the stimuli 
is shut oil ind the liquid le ul ell lined otl thiough the two 
spouts into ike moulds Ihe lire undeine itli the pot is 
agim stilted tin eiystils nt Jupiefuel and one of the two 
pans Idled with me Ite el 1< icl is tilteel by means of the 
ei me ami its eonte nts jouie cl into the j ot In the mo in 
turn tin le ael m thejdioulds which lus s didihul is removed 
with tla ei me and staekeel to one side until its turn comes- 
to be ruse el and e linked into one of the pans Ihe 
e ly stalk/ it ion pi >pe r list one hour tin winking of a 
ehaige lour liouis six ekaiges Ik mg lun in twenty four 
horns 

It is absolute ly meessirv feu tile siue ess of the larked 
pieaess tint the /me inel le id shoulel loiitun only a small 
amount of uiqunty Ihe speltei used must 
tlurifene Ik ot t g ><>d giaele uid tin lead is 
usuallv first refined in a re \e rKritory furnace P* 00088 
ft In sol telling fuimue) as de s< ribcei il ove The cajmeity 
of the fuiiuteo must be 10 per cent gie itu than that 
ot tlu kettle into which tlu softened lead is tapped, 
as tin dioss nul sktmnungs for me el amount to about 
10 per cent of the weight of the kul charged Ihe 
kittle is spheric il and is suspended over a futplace by 
a bio eel rim resting on a will it is usually of cast 
non Most kettles at present hold 30 tons of lead, some, 
however have double tint t ipicity Mhui zinc is place el 
on the lead (heated to ilxm the melting point of zinc) 
lique htd, and brought into intimate contact with the ltael 
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by stirring, gold, copper, silver, and lead will combine 
with the zinc m the order given By beginning with only 
a small amount of zinc, all the gold and copper and some 
silver and lead will be alloyed with the zinc to a so-called 
gold— or copper — crust, and the residual lead saturated 
with zinc By removing from the surface of the lead this 
first crust and working it up separately (liquating, retort- 
ing and cupelling), dor6 silver is obtained By the stcond 
addition of zinc most of the silver will be collected in a 
saturated zinc silver lead crust, which, when worked up 
givts fine silver A third addition becomes necessary to 
remove the rest of the silver, when the lead will assay 
only 0 1 ounce silver per ton As this complete desil vei iza 
tion is only possible by the use of an excess of zme, the 
unsaturated zinc silver lead alloy is put aside to form pai t 
of the second zincking of the next following charge In 
sknnming the crust from the surface of the lead some 
unalloyed lead is also drawn off, and has to be separated 
by an additional operation (liquation), as, running lowt r 
m silver than the crust, it would otherwise reduce its 
silver content and increase the amount of lead to be 
cupelled A zincking takes 5-6 hours , 1 5-2 5 j>er cent 
zine is required for desilverizing The liquated zinc silver 
lead crust contains 5-10 per cent silver, 30-40 per cent 
zinc, and 65-50 per cent lead Beioro it can be cupelled 
it has to be freed from most of the zinc, which is accom 
phshed by distilling in a retort made of a mixture sumlai 
to that of the plumbago erucible The retort is par 
shaped and holds 1000-1500 lb of charge, consisting 
of lujuated crust mixed with 1-3 per cent of chare oal 
1 lu condenser commonly used is an old retort The dis 
tillation of 1000 lb charge lasts 5-6 hours, requires 500- 
COO lb coke or 10 I gallons reduced oil, and yields about 
1 0 per cent metallic zinc and 1 percent blue powdti — 
a imxtuic of finely divided metallic zinc and zinc oxide 
About 60 per cent of the zinc usod m desilverizing is 
re covered in a form to be used agam One man serve s 
2-4 retorts The desilve ri/ed lead which retains 0 6-0 7 
per tent zme, has to be refined before it is suited for 
industrial use The operation is carried on m a revu 
beratory furnace or m a kettle In the revcrbcratui y 
furnace similar to the one used m softening, the lead is 
brought to a bright-red heat and air allowed to have free 
access The zinc and some lead are oxidized , part of the 
zme passes off with the fumes part is dissolved by the 
litharge forming a melted mixture which is skimmed off 
and reduced in a blast-fuftiaco or a reverberatory smelting 
furnace In the kettle covered with a hood the zm< is 
oxidized by means of dry steem, and incidentally some 
It id by the air which cannot be completely exeludt d A 
yellowish powdery mixture of zme and lead oxides collet ts 
tm the lead , it is skimmed off and sold as paint I rom 
the lcverboratory furnace or the kettle the refined lead is 
siphoned off into a storage (market) kettle after it has 
cooled sontewhat, and from this it is siphoned off into 
moulds placed m a semicircle on the floor In the 
process the yield in metal, bastd upon the el large in tin 
kettlt, is lead 99 per cent silver 100 + pel cent , gold 9S- 
100 per cent The plus silver is due to the fact that in 
assaying the base bullion by eupellition, the silver lost by 
volatilization and cupel absorption is neglected In tin 
United States the cost of desilverizing a ton base bullion 
is about $6 

Statistics — The worlds production of lead in 1899 was at 
cording to The Mineral Industry (1900 p 431) 801 Mi metric 
tons viz Austria 9730 Belgium 15 700 Canada 9917 

Chile 171 > ranee lu 981 Germany 129 225 Gulch 19 0 9 
Hungary 2166 Italy 20 545 Japan 1989 Mexico 84 6 f 
New South Wales 70 000 Russia 2u0 Spam 184 007 Sweden 
1606 United Kingdom 41 500 United States 196 938 

AurnoaiTius — J Pekcy The Metallurgy of Lead Iondou 
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1870 — H F Collins Ths Metallurgy of I^ead and Stlt^er 
London 1899 Parti Lead — II O Hifmvv Jh Metallurgy 
of lead 6tli edition Now \ork 1901 — 2 ht Mineral Industry 
begun in 1892 annually records the pt ogress made m load 
smelting ( u 0 „ ) 

Lead Poisoning: — Lead pmsomn^ has become 
important from the administrative point of view its 
occurrence among persons working in various industnes 
has for some years engaged tlu attention of the Lactciy 
Department of tin British Home Otlne, and fr >m time to 
time 4 sjiecial ruhs have bun drawn up m tin United 
Kingdom for workshops and workpeople with the ol | it 
of minimizing or preventing it liovious to lh9 r > whin 
an Act was passed for tlu compulsory notification of all 
cases the extent of the i\il was not at all net urate ly 
known , it could only be calmlitui tr< m Ik spitul records 
and from the Registrar Genual s mot tali t> returns The 
number of deaths directly ascribed to had poisoning or 
“plumbism, is a very imperfect me asuu ol its influence 
on health as it acts also induce tl\ by causing or promoting 
organic disease, jiaiticularly of the nervous and unitary 
systems Ihe Supplement to tho R< gistrar C one ral s 
5 >th annual report contains the following table showing 
the comparative moitality foi 1S90-91-92 in various 
industries — 
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r Ihe table shows the assoi rntion of plumbism with diseases 
of tho urinary and nervous systems and to a less degree 
with those of the cm ulatory system I hthisis and ri spir 
atory diseases on the other hand are not so associated 
They are highest among potters cutlers, and file makers 
and are undoubtedly dm to the mlnlation of dust 

The symptoms of kid poisoning vary within vny wide 
limits from coin and constipation up to total blindmas 
pai alysis convulsions and de ith T hey are thus d< sc ribtd 
by Dr Arlidge (Distant* of Ocnqiatums) — 

Tho poison finds its way giadually mtc tho w holo mass of tho 
circulating blood and ex its its eff ts mainly on the n< ivons 
system paialysmg lurve fc ilo and with it muse ular j rwc r Its 
victims become ol a sallow waxy hut tin functi ns of the st mi i 1» 
and bowels arc dtianged ajjftitc fails and painful c die with 
constipation supci veins T fit loss ol piwcr is genually sli wn 
lirst ill tli j tinge rs hands anil w lists an 1 tin < c ncliti n known us 

wrist drop soon folic ws lenduing the virtim usel ns lot woik 
The palsy will extend t< th shouldets and aft i in 1 ng tun to 
the legs also Otln i organs fi ejuently imoh 1 ai th kilm\s 
tile tissue of wlilth her cuns p lmancntly elamaj. e el whilst the 
sight is weakened ii evtn 1 >st 

As a rule tilt poisoning is gradually established by 
accumulation and persons may ha\ei lead m the system 
for years before any symptoms manifest the nisei vis Dr 
M Aldowic, senior physieian to the Noith St iff >rdsluro 
Infirmary stites tint 4 in the potte ly tneh It id is very 
slow m producing scrums effeets complied with ctrtam 
other industries f In his txpenenee the ivtrtge pcnod 
of working m lead befoie seuems lesi ms nnmfest thomr 
selves is 18 years for females and 11\ years for males 
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But some individuals fall victims to the worst forms of 
plumbism after a few months or even weeks exposure to 
the danger Young persons aie more readily affected 
than those of mature age and women more than men 
In addition to age and six influence, there seems to he 
an element of personal susceptibility the nature of which 
is not understood Soim persons ‘work in the lead 
for twenty, forty or fifty years without the slightest 
ill effects, othirs succumb rapidly and persistently to 
the poison having re pelted attacks whenever they are 
brought into contact with it This is ascribed to idio 
synerasy — a long word of little meaning Possibly the 
difference is elm to the general state of health , robust 
persons resist the poison successfully, those with lmpover 
ishid blood and feeble constitution are mastered by it 
The explanation is vague, but not without meaning if 
lotd aits as it is supposed to do by destroying the reel 
corpuscles in the blood Hobust persons feeding heartily 
and keeping up an ample supply of red corpuscles would 
naturally resist it bettir than the ill nourished weakly, 
and amunic J he great susr cptibility of pri g riant women 
whose nutritive functions are placed unde r a double strain 
bears out this view which points to the importune ( of 
good nutrition But tin eliffi i cut effects of contact with 
lead on different individuals have another explanation 
which is probably more important thin any faitor of 
susceptibility — namely tin habits of the workpeople 
Lead cnteis the body elmfly through tin nose and mouth 
being inspired in tin form of dust or swallowed with food 
eaten with unwashed hands It is v<ry apt to get under 
tho nails and is p issibly ibsorbtd m this way through 
the skin Personal care and de inline ss are therefore of 
the giuitest importance Tin dust may be mnnmi/cd 
by mechanic il Appliances and ventilation but so long as 
load particles get on the hands and person they wall 
bo liable to be swallowed by eaieless woikpeoplc A 
factory surgeon of great experience m the Potteries 
reckons that se\< rite in out of twenty cases of lead poison 
ing m the china and earthenware industry arc duo to 
care lossucss (J/u J t me s 8th October 1898) This is one 
of tho largest and most important industries affected by 
lead and the one to which most attention lias been 
drawn mainly bcciuso of a somewhat sensational agita 
tion in 1898 It w r as based on the oecurrenco of recent 
easers of a voiy seven and lapid character among women 
and girls employed m ceitaiir processes of iinnufacturo 
m ther Pottmes clistnct It has had tho effect of stimu 
lilting rofonns m the conduct of the industry, and 
incidentally of promoting i manufacturing development 
of mm h < online re ml inteiist 1 her health of woikpeoplo 
in tho Potteries had all e idy been the subject of a special 
inquiry by a scientific committee on behalf of the Homo 
Office m 1891 J he conunittc e stated that the general 
truth that the jsrtteiies occupation is one fi aught with 
injury to health and life is beyond dispute and that 
“the ill ctleets of the ti ide are referable to two chief 
causes — namely dust and tin p< ison of le id 01 these 
the inhalation of eliy and flint dust is the inevre mi 
portant It leads to bronchitis phthisis uiel pmumonn 
which aie by fir tile most piev ilent disoreleis among 
potters and usponsible lor 70 perr ee nt of the moitihty 
lhat from lead the committee did not attempt toe stun ito 
but they found tint plumbism wis less piovihnt then 
m pist timers and expressed the opinion tint i lit^o 
put of tiler moitihty fiom hid pi is< mri^ is av nd iblc 
alth mgh it must alwavs l»e bonier m mind that no an m^c 
me nts or rules with n g u cl to tin work itself cinentnely 
olnnte the effects of tiler poison to which wot he is aie 
exposed lx cause so much depends upon the lmhuduil 
and the observmce of personal cart md clt inline ss 
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They recommended the adoption of certain special rules m 
the workshops, with the objects of protecting young per 
sons from the lead, of minimizing the evils of dust, and 
of promoting cleanliness particularly m regard to meals 
Some of these recommendations were adopted and applied 
with good results With regard to the suggestion that 
‘only loadless glazes should be used on earthenware,’ 
they did not see any immediate prospect of such glazes 
becoming universally applicable to pottery manufacture, ’ 
and therefore turned their attention to the question of 
fritting the lead It may l>o c xplamed here that lead 
is used in china and earthenware to give the external 
gla/e which renders the naturally ]>orous ware watertight 
Both “white and ‘ red’ lead ire used The lead is 
idded to other ingredients which have been 4 fritted or 
lusod together and then ground veiy fine in water making 
a thick creamy liquid into which the articles are dipped 
After dipping the glaze dues quickly and on being 
fired m the kiln it becomes fused by the heat into the 
fumliar glassy surface In the manutacturo of ware with 
(name Heel coloms, glaze is mixed with the pigment to 
form a flux and such colouis are used either moist or m 
the form of a dry powder according to the style of goods 
hutting the lead means mixing it with the other m 
gredumts of tho glaze beforehind and fusing them all 
together under gre it licit into a kind of rough glass 
which is then ground to make the glaze? Treated m this 
way the le id combines with tho other mgiedicnts and 
becomes less soluble and thuefore less dangerous than 
when added afterwards in tho raw state The committee 
thought it rc isoinble to suppose th it the fritting 5f lead 
mi^lit ultimately be found universally practicible but 
de c 1 ire d that though fritting “no doubt diminishes the 
d mger of lead poisoning the y could not regard all fntts 
as oqmlly innocuous 

In the annual report of tho chief inspector of factories 
for 1897 published m 1898, it was stated that there had 
been material improvement in dust conditions’ in the 
potting industry, but “of lead poisoning unfortunately 
the same could not bo said the number of grave cases 
roporte d and particularly eases of blindness having 
ominously increased of late This appeals to have been 
laigely duo to tho erroneous inclusion among potting 
processes of litho tiansfer making a new colour m 
dustry m which girls are employed New sjiecial rules 
were the it foie imposed prohibiting the employment of 
persons under fifteen years of age in the dangerous pro 
cesses oidcrmg a monthly Examination of all women and 
young persons working m lead by the ctrtify mg surgeon, 
with powtr to suspend those? showing symptoms of poison 
mg and providing for the more effectual removal of dust 
and the bettu enforcement of cleanliness At the? same 
time? a scientific inquiry was ordered into the practicability 
of dispensing with lead in gla/es or of substituting fritted 
compounds for the raw carbonate The scientific experts 
icported in 1899 recommending that the use of raw lead 
should be absolutely prohibite d and expressing the opinion 
that the greater amount of earthenware could be success- 
fully gla/cd without any had at all I hese views were 
in advance of the? opinions held by practical potters and 
met with a good deal of opposition By the enterprise 
of cei tain manufacturers who had been working at the 
problem for >tais, considerable process had been made 
m diminishing the use of raw lead and towards the dis 
eovery of satisfactory leadless gla/es and the movement 
hwl been much stimulate d by the public agitation pre 
\iousl\ mentioned, but it is a long step from individual 
experiments to the wholesale compulsory revolution of the 
pioctsse s of manufoc turc m so large and varied an industry 
and in tho face of foreign competitors hampered by no 
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such regulations The materials used by each manufac 
turer have been amved at by a long process of experience, 
and they are such as to suit the particular goods ho 
supplies for his particular market He cannot change 
them suddouly without endangering the quality, and 
consequently risking the loss of the market Nor does 
the experience of other manufacturers afford him much 
practical assistance, for a glaze which has beta proved 
satisfactory for one class of goods may be quite unsuitable 
to auother And the varieties are endless, on account of 
differences m the composition of the wart and in firing 
It is therefore difficult to apply a uniform rule without 
jeopardizing the prosperity of the industry which supports 
a population of 250,000 in the Potteries alone However, 
the bulk of the manufacturers agreed to give up the use 
of raw lead and to fntt all thur gla/es m future time 
being allowed to effect the change of process but tluy 
declined to be bound to any particular composition of glaze 
for the reasons indicated 

In 1901 the Home Office brought forward a new set of 
special rules Most of these were flamed to strengthen 
the piovisions for securing cltanlmess removing dust, 
Ac and wero accepted with a few modifications 
Strong objection, however wis raised to three of the 
proposed rules — namely No 1, whuh prohibited tho 
use of unfritte d lead , No 2 whit h provided that 1 no 
glaze shall be used which yields to a dilute solution 
of hydrochloric acid more tlun 2 per cent of its dry 
weight of a soluble lead compound eilculattd as lead 
monoxide , and No 6, which extended the monthly 
examination of women and young persons woikmg m 
lead processes, with power of suspension, to men Tht 
manufacturers objected to No 1 and No 2 as impractic 
able, and the workmen to No 6 as unnecessary and i 
vexatious interference with their liberty Arbitrition 
between the Homo Olhco and the objectors took plaro 
under the factory Acts m November 1901 Ihe aibi 
trator, lord James of Hereford iftcr heating the cast 
tor tin Home Office ruled th it the questions in dispute 
should bo left open for eighteen months and conn up 
for reconsideration at the end of that time 


The arbitiator was influenced m this decision by the great 
diminution ol lead poisoning in the industry The numbcT of 
cases notified in 1899 was 249 1900 200 1901 10b Tins 

diminution is attributed mainly to the monthly examination an 1 
the removal of dust by ventilating fans The number of cases of 
lead poisoning notified m the various industries after the Ac t of 
189a was given m tlic annual rcpoit of the Chief Inspector of 
1 actorics for 1899 as follows — 


China and 1 arthenwaro 
White Lead 
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Tinning and Enamelling 
1 lie making 
Paints and Colours 
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I ltlio Iran *f< r works (only elassi 
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These figures me hide all cfi^i cs of seventy In tlic return i or 
1899 they were classified with tho following result — 
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Sev r 

V )d rate 

Slight 

iSot state 1 

Males 

Per nl 

I er c r t 

V r nt 
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12 0 

1 1 6 

0 3 

1 
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1 21 0 

! 17 6 
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The proportions of each class \ iry ^leatl} m different in lus 
tries Those with tho largest proportion of seveie cases were fde 


cutting with 53 9 per cent certain painting trades with 51 1 per 
cent sheet lead with 44 3 per cont coat h painting with 43 1 per 
cent paints and colours with 42 j per cent In the potting 
industry the majority of the cases were slight- namel > males 57 1 
per cent females 00 4 per cent lho percentage of severe cases 
was — males 29 4 females 19 8 In tho white load industry tho 
propoitions arc still moic favourable the percentage being ~ 
slight males 68 T females 77 I seveie males 212 females 
13 6 In both these industries thoie is periodical examination of 
the workpeople Out of tho whole number of cases returned 
30 4 per cent of tho mal a and 21 6 per cent of the females wero 
classed as secondary attacks or chronic cases In 1900 tho per 
c entages m the potting trado were- severe males 18 5 females 
23 8 slight males 5/ C lomales 43 8 In 1901 they were— 
severe males 33 3 females 20 4 slight males 45 b females 
51 0 

Tho increase shown above m the annual returns since 1896 m 
largely due to a corresponding increase in the mini be i of persons 
employed I 1 or 1899 there was a vciy notable decrease more 
than 4o per cent - m the number ol cases m tho potting industry 
It was partly dm to tho elimination of cases it turned twice over 
which unduly inflated tho rc turns in pit \i us years ami partly to 
tho opoiation of the spend lulesestahh bed in 1898 Ihe effect 
ol the monthl} examination of women was clearly shown by the 
fact that tho femalo casos which had previously exceeded the 
male fell below them in 1899 Tho avoiage number cf cxamina 
tions every month was 223 and of suspensions 10 In 1900 tho 
average monthly numhci ol suspensions was 8 and in 1901 it 
was 7 

1 lie following notes refer to the more important of the other 
industries concerned Ji hitr J cad — The increase of cases shown 
m 1899 x\ as largely due to tho engagement at one factory of a 
number of Italians previously employed m Binelting works and 
already charged with load m whom tho white lead dust evoked 
active symptoms New special rules wore adopted m 1899 for tho 
more efficient prevention of dust promotion of cleanliness and 
weekly examination ol workers The introduction of a new 
method of manufacture called tho Bischof process whereby dust 
is avoided pre imses to c flee t a large diminution of daugc r file 
cuff mq - this is tho most injurious of all the lead industries and 
causes far more cases of paralysis than any otlicr The great 
nittjc rity of the casts tre returned from Slit (held whore 2990 men 
are employed as hand t utteis of hies S 'mcltinq — In this industry 
men arc exposed to the fumes of load and other metals as well as 
to dust sulphur dioxide gas and gic it beat It is under special 
rules hut tho physical difliculty ol piotecting workmen from 
fumes has not been sui mounted Fnntniq I lie number of cases 
is very small and fat less than in ( ernmnj hating with 
unwashod hands is the chi f cause Tmninq and fmimrlling — 
Carbonate of lead in powder is used in tho best ejuahty of 
eriimelhng and the process neecssaril> entails much scattering 
of the dust The industry is under special rules hntted lead 
lias been intioduced in jlacc of the raw carbonate Jaints and 
( ihurs — 3 ho danger is tho mhal ition of dust win li is to some 
oxt nt met by tho provision of ventilating fans It is a largo 
industry omjloyiug in 1897 6019 ] ersons m 3f4 factories 

(oak painting — Du percentage of seven and chronic eases is 
exceedingly high Ihe dinger lies large!} m tlic process of sand 
paj cling a coat of paint to cbtun a surface foi anotlu r coat The 
apparent mcieasc in tho number of cases is oxplamcl by the fact 
that notification was not at first understood particularly m some 
largo railway cairiagc works J/ouir pamtns and llumfor * do 
not come under tin lactoiy Acts but a consult ralle number of 
cases aie notified There is no doubt that a great deal of serious 
lead yoisoning occurs among house painters tut unless it is 
contracted m factor} or workshop as in grinding oi mixing paints 
the factory inspectors cannot intn fere 

Jhc regulations against industrial lindjoisomng m the Untied 
Kingdom appear to be very much more < inpletc and stringent 
than in any Continental country oi in th United States 

Lead Vi lie, a city of Color ido, TTSA capital of 
T ike county on tho east side of the Arkansas \illiy, near 
the held of tho nvtr at m altitude of 10 000 feet It is 
tho largest city it such an e filiation m tlic United States 
and pi ob ild y in the world It is situated on a gravel 
ten icc sloping westwnds to the nvc i pist north of ( all 
foirna (mlcfi It is lcgularly hid out drvided into throe 
wards and has a water supply brought from tlic Arkansas 
mer by gravity It is intend by three railways, the 
Colorado Midi md, the Dornci md luo ( randc and tin 
Colorado Southern which connect li with Denver, Colo- 
r ido Springs Pueblo and Silt I ike Tn 1859 gold m 
placers w is thseovtied m ( ilifornia C ulch pist south of 
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the present city, and m the succeeding five years from 
$12,000,000 to $15,000,000 worth was taken from it 
Indeed, m the heyday of its prosperity California Gulch 
was as busy md populous as was Leadville twenty ytars 
1 iter , but on the exhaustion of its placers the region w lb 
almost deserted 100 or 200 inhabitants, constituting the 
town of Oro, bang all that were left The accidental 
discovery here m 1878 of lead carbonates containing silver 
in vast quantities caused a mining excitement over the 
whole countiy, and a second stanqiede to California Gulch 
ensued, paralleled only by the first lwo years later, in 
1880, T eadville had a population of 14,820 Miny very 
rich mines were discovered and woiked, and the district as 
a whole is still as productive as ever The ore is mainly 
a carbonate of lead but with many accessory met ils md 
combinations It Iks in beds or sheets, between old lock 
strata much broke n by faults and dislocations ihe yield 
of the mines is about $15, 000 000 m silver annuilly 
besides a vast amount of lead and othei metals Most of 
the oie is smelted at Leaelvilk, and the matte transported 
cast for refining Population (1800) 10,381 , (1900) 
12,455, of whom 3802 weie foreign born 

Lftamlflgton, LiAMrNcioN Priors or Royal 
Lkamincjton Hpa, a munic ipal borough and ml md w iter 
mg place of Wai wukshut 1 ngland, on the T earn 98 miles 
northwest of I ondon by nul In 188 j the boioughs of 
Warwick and I eamington wi re united m one eonstituency 
r< turning one member to Parliament The p uisli chine h of 
All Saints is mostly modi rn Recent erections ire a the itie 
and u town hall, (outlining a free libruy and a selio 1 ol 
ait ihe re is a munuipil teelinual siliool Theio aie 
iron foundries and buekworks Artaol eivil parish, 1595 
aeies Population (1891) 2G 9 30 , (1901) 20 888 

Lear, Edward (1 81 2-1888) 1 n^lisli artist and 
humorist, was bom in London on 12th \lay 1812 His 
earlust drawings were ornithologn il Whai he was 
twenty yuus old hi published a bnlhantly colouied selee 
turn of the rarer 1 sittacula Its power attracted the 
attention of the 13tli e irl of T)t rby, who anployed Liar 
to draw las Knowsley menagerie Hi became a pci 
mauint favourite with tin Stauliy family and I el waul, 
15th earl, was the child for whose amusement the lust 
Book of Nonsense was coinposul Irom buds 1 1 n 
turned to landscape his earlier etlorts m which ice ill the 
manlier of ) l) Harding butlu quukly acquire il a moie 
individual style About J 837 lie set up a studio it Rome, 
wlteie he lived for tea years, with summer touis in Italy 
and Sicily, anil occasional visits to Ingl uid Dunn 0 tins 
piuocl he bewail to publish las Illustuited Journals of a 
landscape 1 amter charmingly wilt ten lennmsicnees of 
wandeiing, which ultimitely embiaeid Calabua tin 
Abru//i, Albania Coisiea *k< His wnlei flights elite 
from 1348-49, when hi explored Giceei, Const intiiioplc, 
tho lonnn Islands, the wildist recesses ol Album, Lomr 
Egypt, and the desert of Mount Sinn Ho le turned to 
London, but tho c Innate did not suit him In 18ol-55 
he wmtereii on the Nile, and miniated successively to 
Corfu, Malta and Rome, till lie tm illy He t tie el on tho 
Riviera, building lnmselt a villa at ban Remo, win re lie 
closed a career of untiring industry I i oin Coifu 1 eai 
visited Mount Athos by in, P destine, and letra and 
when over sixty, by the generous assistance of las intimate 
friend Lord Noithbrook, then Governor (n neral ho siw 
the cities and scenery of greatest interest within a lai^e 
area of India I rom first to last lie was m vv hatovei en cum 
stances of difficulty or ill health, an indomitable travi Ik r 
Before visiting new lauds he studied then geography and 
literature and then went straight for tho mark , and where ve r 
he 1 ! went he drew most mdefatigably and most accurately 


N— LEBANON 

His sketches are not only the basis of more finished works, 
but an exhaustive record in themselves Some defect of 
technique or eyesight occasionally left his larger oil 
painting, though nobly conceived crude or deficient in 
harmony, but his smaller pictures and more elaborate 
sketches abound in beauty, dclicicy, and truth Lear 
modestly called himself a topogiaphical artist, but he 
included in the teim the perfect tendering of all character 
lstic giocts of form colour and atmosphere The last 
task he set himself was to prepale for popular circulation 
a set of some 200 drawings, illustrating from his travels 
tho scenic touches of lenuysons poetry but he did not 
live to complete the schane, dying at bin Remo on 30th 
Tannary 1888 Until sobeied by age, his conversation 
was brimful of humorous fun The paradoxical oiigm 
ahty and ostentatiously uneducated draughtsmanship of 
his numerous nonsense books appealed to a wider public, 
and won him a more universal fame than his serious work 
lie had a true artist s sympathy with art undei all forms, 
and might have become a skilled musicnn had he not 
Ixen a pamtei bwamson, the naturalist praised young 
Lears greit led and yellow macaw as “equalling any 
figure ever punted by Audubon m grict of design, per 
Hpcctm, and anatomical accuracy Murchison, exam 
mmg his sketches, complimented them as rigorously 
embodying geological tiuth lenuysons lines ‘ lo 
l 4 L on his travels in Greece mirk the poet s genuine 
adimrition of a cognate spirit in clissical ut Luskin 
placed the Book of Nonsense fust in the list ol a 
hundred delectable volumes of coutcmpoiary literatim 
a judgment endorsed by English speaking children ill 
over the world (f l* ) 

Leavenworth, a city of Kansas, II b A, capital 
of Leavenworth county, on the west buik of the Missouri 
nver, at an altitude ol 765 feet It is laid out icgularly 
in the bottom linds of the rivei, and is divided into six 
wards It is the fourth city of the stite m population 
and one of the most important rnlway centres west of the 
Mississippi nvtr, no fewer than nine lailways entering it 
These, with tho steamboats on the nva, give tin city a 
] irge trade Its manuf ictuies are also prominent, and ue 
vailed in character J wo miles noith of the city is loit 
Leavenworth a United States rmhtaiy post, associated with 
which is i military prison and a well known military school 
Population (1890), J 9,768 (1900), 20,735, of whom 3402 
were foreign born and 2925 w^ie negroes 

Lebanon — Since 1875 gioit progress his been 
nude in that put of tho Lebanon which was made an 
independent saiqak undei a Christian governor m 1861 
The populition has almost doubltd villages have laigcly 
increased in si/e, neirly all available ground has been 
hi ought undei cultivation loads have been madt, tht 
Beil ut-Damaseus railway opened in 1895 crosses tho 
district and a shoi t line ruus northwards ahmg the co c t 
fiom Beirut to Mamoltem The steady giowth of pio 
spority has been accompanied by a rapid increisc of popu 
lition, and this of lite yens his become laigei than the 
land can suppoit Ihe result lias been emigration, wludi 
tho Porto has vamly attempted to stop of Druses to tlu 
llaurau and of Chnstians to the United States and 1 g>pt 
It Ins t>oon estimated that tho innuil numbei of militants 
tlnilly from tho sanjak is 10 000 and that of these one 
fifth settle abroid 1 ho others return to thtn homes ifler 
h wing earned enough foi their simple require incuts bmee 
tho British occupition of T e ypt the emigration to tint 
c ounti y has assumt el 1 n ge pi o] >oi lions 1 lit re the bynaus 
till many of tho minor posts m the mimsti its and loc il 
govt ruments, are employed as interpreters to the armv 
and work on tho stalls of the Arabic newspapers published 
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at Cairo and Alexandria. Population, about 400 000 — 
Christians (including 230,000 Maromtes and 51,000 
Orthodox Greeks), 320,000, Druses, 50,000, Moslems, 
Sunni, and Metawile, 30,000 

See Cuinkt Sync Liban et Palestine Pans 1896 — Von 
Oppfnhkim Vtmi Mittelmecr um Pewtschen ( T olf Beilm 
1900 — Post flora of Syria latest me and Snuti 1896 

(t W W ) 

Lebanon, a city of Pennsylvania USA capital 
of I ebanon county, on Swatara Creek in Cumbeilaml 
Valley, south of Blue Mountain, at an altitude of 4G4 
feet Its site is rolling and its plan regular It lias 
three railways the Philadclphi i and Beading, the Com 
wall, and the Cornwall and Lebanon It is an non 
manufacturing city, containing blastfurnaces rolling nulls, 
and foundries Population (1890), 14,664, (1900), 
17,628, of whom 618 were foreign bom 

Leboeirf, Edmond (1809-1888) Trench soldier 
was born at Paris on the 5th of November 1809 and 
received his military training at the Artillery School at Metz, 
becoming colonel m 1 852 He commanded the artillery ol 
the 1st French corps at the siege of Sebastopol and was 
promoted in 1855 to tho rank of general, and m 18 j 7 to 
that ot general of division Tn the Franco Italian war of 
1859 he commanded the aitillcry and by his action at 
Solfenno materially assisted m the victory In Septemlx r 
1866 ho was despatched to Vcnctia to hand ovtr that 
province, which had been ceded by Austrn to Victor 
Emmanuel In 1869 on the death of Marsh il Niel 
General Lebocuf became Minister of Wir, and e lined public 
approbation by his vigorous rcoigunzation of the W n 
Office and the civil departments of the service Tn the 
spring of the fateful year 1870 he received the field 
marshal's baton On the dcclaritiem of war with Ge rmariy 
Marshal I ebccuf delivered himself in tho Coips I egislatif 
of the historical saying, “So re ady are we, th it if the w ir 
lasts two years not a gaitei button would be found 
wanting ' He took part in the campaign as majoi ge ncril 
of the aimy of the Blnne but after the revtiscs it 
Wcissembourg and Wocrth was deprived of this column id 
and placed at the head of the 3rd corps, distinguishing 
himself by his personal bravery at tlie battles of Is oisc \ ilk 
and St Privat Shut up with Bazame in Metz e>n its fall 
he was confined as a prisoner m Germany On the con 
elusion of peace he returned to I r nice and gave evidence 
before the commission ofr inquiry into the surrender of th it 
stronghold when ho strongly denounced Pizainc Alter 
this lie retired into private life to tho ( h&tcau du Mom el 
near Argentan, where he died on the 7th of June 1888 

Le Caron, Honrl (whose real name was Thomas 
Miller Beach) (1841-1894) British secret service agent 
was born at Colchester 26th September 3 841 Hew as 
of an adventurous character and when nineteen years old 
went to Paris where he found employment m business 
connected with America Infected with the excitement 
of the American Civil War ho ciosscd the Atlantic in 
1861 and enlisted in the Northern army taking the name 
of Henri Le Caron when he did so In 1864 he nnirud 
a young lady who had helped him to escape fiom some 
Confederate marauders and by the encj of tho war he 
rose to be major In 1865, through a companion m arms 
named O Neill, he was brou Q ht into contact with I email 
ism and having learnt of the Feman plot against Gmada, 
ho mentioned the designs when w ritm^ home to las father 
Mr Beach told his local M P, who m turn told the Home 
Secretary and tho latter asked Mr Beach to ai range for 
further information Lo Caron, inspired (as all tho 
evidence shows) by genuinely patriotic feeling, from that 
time till 1889 acted for the Butish Government as a paid 
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military spy He was a proficient in medicine, among 
other qualifications for this post and lit remained for 
yeais on intimate terms with the most extreme men m 
the Ionian organization under all its torms His services 
enabled the Bntisli Government to take mi isures which 
led to the liaseo of the Canadian m\ ision of 1870 and 
lliels sui ronelcr in 1871 and he supplied full details 
concerning tho vauous lush Ameiieau assot lations in 
which ho himself w is a pioinimnt member lb wa in 
the secrets of the ‘new depaituio m 1879-81 md m 
the latter year liaei in mtervu w with Parnell at tin House 
of Commons m th< course of which the Irish lcadu spoke 
sympathetically of an armed uvolnt on m li eland lor 
twenty five years ho lived at Detroit ind other places m 
America paying occasional visits to 1 mope and all the 
tune cairyin^ his hlc m Ins h md I lie l amtll (. omimssion 
of 1889 put an end to this 1 1 ( non w is suhpanatd by 
The Times and m the witness box tin whole story came 
out all the efforts of Sir ( haihs hussell in uossexanmia 
tion failing to shake his testimony oi to impaii tho mi 
prcssion of iron tenacity anel ibsolute tiuthlulness which 
his bearing conveyed Ills eareu liowevu loi ^noel oi 
evil, was at an end He published the stoi> oi Ins life 
7 iventy five ] ears m tht S end S ovm and it had an liu 
ine nse circulation But he liaei to be constantly ^uarde d 
lus acquaintances were hamjiciod from seein^, him, and 
he was the victim of a painful disease ot which he died 
on 1 st A pul 1891 1 lie report of the I ti ne 11 t omnussn n 

is his monument 

LoCCG, a town, episcopal sit and capital of tin 
province of Ieece Apulia Italj 24 miles southeast of 
Brindisi by rail In the pietecture there are eol lections 
of antupie vases coins mscnptions iG in 1889 umoim 
merit of Victor Emmanuel 11 b) Mace i 0 m was unveiled 
1 he staple mdustiy is the mamif ictuii ol tobacco In 
1900 T eeee wis connected b) eleetiie tramw 13 with 
San Gataldo on the coast 0 miles to the east where a 
small fishing poit has been mule Population (1881), 
22 051 (1901) 32,185 

LeCCO, a town of the province of Como, Lombard) 
Italy, on the east side of the south east extension of Like 
( 01110 and 27 milts north by east of Milan by rill There 
are statues to Garibaldi (1881) and Manzoni (1891) whose 
house is called Galeotto not ( ale otto Besides the silk 
cotton and iron industries theie are coppei woiks, and 
lactones for wax candles and tin boxes, also a school of 
tlie industrial arts and sciences lopulation (1881) 7775 
(1897) 0100 

Lech, arivei of Bivarw rising m the \ oiailbtig Alps 
at an altitude ol 0 1 20 fee t It winds out of the gloomy 
limestone mountains in a north 1101 th e isteily direction 
and enters tlie plains at 1 ussen (2 18 O feet), win le it forms 
Kipids and a fall, then puisuesa northcily com sc past Augs 
burg (where it ictoives the Weitacli) anel joins the Danilin 
from the light just below Donauworth (1 110 feet) Its 
total length is 177 miles Its dunnage basin his an aica 
of 2550 square miles It is not rnvigibli owing to its 
torrential charieter ami the giavel beds winch choke its 
channel More thin once grt it histone events have been 
decided upon its bmks On the 1 cclife lei a stoii) w iste 
some milts long between tlie I cell and the Wcrlach tlie 
I mperor Otho 1 defected tin Hung ui 111 in 9o5 Tilly 
111 attempting to dticnel tlie pissa^e of the stream at 
lvim against the forces of Gustavus Adolphus, w is fatally 
wounded on 5th April 1032 

Lecky, William Edward Hartpole 

(1838 ), Irish histonan and publicist was bom at 

Newtown Paik, near Dublin, on 20th March 1838, being 
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the eldest son of John Hartpole Lecky, whose family have 
for many generations been landowners m Ireland He was 
educated at Kingstown, Armagh, and Cheltenham C ollcge, 
and at Trinity College, Dublin where he graduated BA m 
1859 and M A m 1 863 and where, with a view to becoming 
a clergyman m the Irish Protestant Church he also went 
through a course of divinity In 18G0 he published 
anonymously a small book entitled 7 he Religious lendt rictus 
of the Age but on leaving college he soon abandoned his 
first intention and turned to historical work In 1861 
he published The leaders of Public Opinion tn Ireland a 
brief sketch of the lives and work of fewift, I lood, Grattan, 
and O Conm 11 which gave decided promise of his later 
admirable work in the same field This book originally 
published anonymously, was republished m 1871, and 
the essay on Swift, rewritten and amplified appeared 
again in 1897 as an introduction to a new edition of 
Switt s works Two learned surveys of cert nn aspects of 
Furopean history followed A lhstory of tin Rise and 
Influence of Rationalism in 1 urope (2 vols, 1805) and A 
History of European Morals from Augustus to ( hnrh magm 
(2 vols, 1869) Some criticism was aroused by these 
books, especially by the last named with its opening 
dissertation on the natural history of morals but both 
have been generally accepted as acute and suggestive 
commentaries upon i wide langc of facts Loiky then 
devoted himself to the chief work of Jus lift A History of 
Ingland during the I ightu nth Century vols 1 and n of 
which appeared in 1878 and vols vu and via (completing 
the woik) m 1890 ITih object was * to disengage from 
the great mass of facts those which relate to the permanent 
forees of the nation or whu h indicate some of the more 
enduring featuics of national lift and there can be no 
doubt that in th( canymg out ol this tisk Lecky displays 
many of the qualities of a groit historian Iho woik is 
distinguished by the lueidity of its style by the fulness 
and extent of the authorities referred to, and, abo\e all 
by the judicial impartiality maintained by the author 
throughout These qualities ait perhaps most conspicuous 
and most valuable in the chapters which deal with the 
history of Ireland, and m the cabinet edition of 1892, m 
12 vols (frequently i (quanted) this part of the work is 
separated from the rest and occupies five volumes under 
the title of A History of Inland m the I ight tenth C entui y 
A volume of Rot ms published m 1891 was characteri/ed 
by a certain frigidity and by occasional lapses into 
commonplace objections which may also be fairly urged 
against much of Jeckys prose writing In 1896 lie 
published two volumes on contemporary politics, entitle d 
Democracy and Itbuti /, m which he considered with 
special reference to Omit Hu tain Trance and Ameiici 
some of tho tendencies of modem democracies The some 
what gloomy conclusions at which he arrived pioiokcd 
much criticism both m Great Butam and America, which 
was renewed when ho published m a new edition (1899) 
an elaborate and very dt prexiatory estimate of Gladstone 
then recently deceased This woik though essentially 
different from the authors purely historical writings has 
many of their meats though it was inevitable that otlui 
minds should take a diffbn nt vif w of flit evidence Tn 
The Map of life (1900) lie discussed in a populir st}le 
some of the ethical problems which irise in everyday life 
Though always a keen sympathise r with the Irish people 
in their misfortunes and asjurations and though lie h id 
criticized severely tlu methods by which the Act of Union 
wis passed, Lecky was from tin first stienuously opposed 
to Gladstone s policy of Home Bull, and in 189 > lie wis 
returned to Pail lament as Unionist member foi Dublin 
University In 1897 he wis made a pnvy councillor 
and among the Coronation Honours in 1902 he was 
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nominated an original member of the new Order of Ment 
His university honours include the degree of LL D from 
Dublin, St Andrews, and Glasgow, the degree of D C L 
from Oxford, and the degree of Litt D from Cambridge 
In 1894 he was elected corresponding member of the 
Institute of Prance He contributed occasionally to 
periodical literature, and two of his addresses, The Poli- 
ty al Value of History (1892) and The Empire , its Value 
and its Crowth (1893), were published He married m 
1871 Elizabeth, baroness de Dedem daughter of baron 
de Dedem, a general in the Dutch service Mrs Lecky 
his contributed to various reviews a number of articles, 
chiefly on historical and political subjects 

Lecocq, Alexandre Charles (1832 ), 

1 rench musical composer, was bom m Pans, 3rd June 
1832 lie was admitted into the Conservatoire in 1849, 
being already an accomplished pianist lie studied under 
Bazin, Hal^vy and Bcnoist, winning the first prize for 
hirmony in 1850, and the second prize for fugue m 1852 
He first gained notice by dividing with Biztt the first 
prize m a competition for an operetta instituted by Offtn 
Inch His ojierotta I e Docteur Miracle, was performed 
at tho Bouffes Pansiens m 1857 After that he wrote 
constantly for theatres, but produced nothing worthy of f 
mention until Meur de Ihe (1868), which ran for more 
than a bundled nights I es Cent Vierges (1872) wis 
tavourably received also, but all his previous successes 
were cist into the shade by La Fille de Madame Angot 
(Pans 1871, lonclon, 1871) which was performed for 
400 nights consecutively, and has since gained and re 
tuned enormous popularity all over the civilized woild 
Since 1873 Lecocq has produced a Jirgc number of 
comic operas, though he has never equalled his early 
tnumph in J a Fille de Madame Angot Among the best 
of his pieces are Girofle Giroffa (Pans and London, 1871) 

J is Pres Saint Gervms (Pans and London, 1874) La 
I etite Mamee (Ians, 1875, I ondon, 1876, revived as 
The Starlet leather, 1897), Le I etit Due (Pans, 1878 
London, as The little Duke, 1878), la Petite Mademoi- 
selle (Pans 1879, London, 1880) Le Jour et la Nuit 
(Ians, 1881 , London as Manola 1882) Le Coeur it la 
Main (Paris, 1882, I ondon, as Incognita, 1893) La 
I r incense des Canaries (Pans, 1883, I ondon as 1 epita, 
1888) In 1899 a ballet by M Lecocq, entitle d le ( ygne 
was produced at the Opera Oomiquo m Pans Of late 
years lus compositions though •produced somewhat hss 
rapidly, have not equalled the success of his eirber works 
His works have a finish both as regards the vocal writing 
and the instrumentation which it would Ixi vain to seek 
in tin productions of most of his contemporaries 

Leconte de Lisle, Charles Marie 

Ren6 (181 8-1894) the most scholarly of mode m Frene h 
poets, was born m the island of Reunion, 2 3rd Oe toiler 1918 
lie died at laris 17th luly 1894 Most of Ins lfte from at 
least lus thirtieth yt4ir was sptnt m Pans, where he lived a 
quiet lift among books In 1873 he wis made librarian at 
the Luxembourg m 1 887 he was elected to the Atadomy m 
succession to Vie toi Hugo His Pot mes Antiques appeare d 
in 1852 the 1 omies Barbare « m their first form m 1862, 

I ts Fminyes % tragedy after the Greek model m 1873, 
the Pot mes Tragiques in 1884 I Apollonide, another 
clissical tragedy, in 1888, and Demurs lot mes after his 
death in 1899 In addition to his original woik m verse, he 
p lbhshed a series of admirable prose translations of Homer 
Hesiod A schylus Sophocles Lunpules \irgil, Horace 
In I econte ele lisle the Parnassian movement seems to 
crystallize His\erse is eleir, sonorous dignified deliberate 
in movement classically correct in rhythm full of exotic 
local colour, of savage names, of realistic rhetoric It has 
• 
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its own kind of romance, m its “ legend of the ages, so 
different from Hugo’s, so much fuller of scholarship and 
the historic sense, yet with so far less of human pity 
Coldness cultivated as a kind of artistic distinction seems 
to turn all his poetry to marble, in spite of the lire at its 
heart Most of Leconte de I isle’s poems arc little chill 
epics, m which legend is fossihzed They have the lofty 
monotony of a single conception of life and of the univeiso 
He sees the world as what Byron called it, “ a glorious 
blunder,’ and desires only to stand a little apart from the 
throng, meditating scornfully Hope, with him, becomes 
no more than this desperate certainty — 

Tu to tairas 6 voix simstre dos vivants ! 


His only prayer is to Death, “ divine Death that it may 
gather its children to its breast — 

Affranchis nous du temps du nombre ot do 1 tspac-c 

Et ronds nous le repos quo la vie a trouble J 

The interval which is his he accepts with something of 
the defiance of his own Cam, refusing to fill it with tho 
triviality of happiness, waiting even upon beauty with 
a certain inflexible austerity Ho listens and watches, 
throughout tho woild foi echoes and glimpses of great 
tragic passions, languid with fire in the Last, a tumultuous 
conflagration m the Middle Ages a sombie darkness m 
the heroic ages of the Noith The burning emptiness ot 
the desert attracts him, the inexplicable melancholy of the 
dogs that bark at the moon , he would interpret the 
jaguar s dreams the sleep of the condor He sees nature 
with the same wrathful impatience as man, praising it for 
its destructno eneigies, its haste to crush out human life 
liefore the stars tail into chaos and the world with tin m 
as one of the least ot stirs He sings the “Dies Ire 
exultingly only seeming to dcsne an end of God as well 
as of man universal nothingness Ht conceives that he 
does well to bo angry and this anger is indeed the personal 
note of his pessimism but it leaves him somewhat apai t 
from the philosophical poets too fierce for wisdom and not 
rapturous enough for poetry (a sy ) 


Leech - — Tin group of leechts, Hirudinca are now 
certainly known to bo relattd to the Oli^othita anu not, 
as was formerly thought, to the PI ityhelmmths Tiny 
share with the Oligoc Iveta the following characters, tho 
grtatir part of which are most pronounced in the 
genus Acanthobdclla The body is rcgulaily seg 

incuted md two 
or three segments 
are modified into 
a elite Hum, which 
secretes the cocoon 
m which tho eggs 
aie contained 
Paired set e arc pre- 
sent on five of the 
anterior segments 
of Acanthobdella 
(Fig 1) which 
have the form of 
01 lgoclnctous 
setae, and are 
lynch hooked at 
Fio 1 — A antkobdill fr mil v ntml urfa the tip and pro 
fih winjL, th fl net* f setft (Sj to an 1 11 .mrlimwlplvlun r 

*»rhctaR« 1 1) S > behind th m The tim portioi lately laigc 
pair# f i If?» ntel p t hot tl p ihon of the as 111 the tail Sf t£* 
eye* m tho dorsal surface (After ho ml vsky ) f)f ^ f M thwQ| m 

genus On yrhorherta The existence of bran eh no in Branchi 
obdclla and C ystobranch us is paralleled in the Oligoeh eta, 
the more complex gills of the former genus boiog compar 
able to those of Alma and the simpler gills of (Jysto- 
branchus to those of Branchiura and Iltsperoddm The 



universal sucker of the leeches and the chitinous jaws 
characteristic of many of them are to bo found also in 
the undoubted Ohgochaete family Discodnhdas The 
generative pores are median and single, tho male pore 
being in front of the lemaie pore This is not so general 
m the Oligochcta, but is found m vanous g< neia, and m 
the Ludnlid 1 oh/ tor met us there is the same ldativo posi 
tion of male and female poie couplui with tlieu median 
position All leeches possess a calom (Ii^ 2) which is (m 

C P \d 



Pio 2 —Section of Acanthobdrtla (aft r A vaUtwtkf) calom cch coelom i 
oi itheliuin (yell >w cell*) g glandular < 11 h Minimi llsoflaUral line 
7 pigment cell* ej petal rm g lie vi rl in lit tine wit cinular 
mua 1 1 ml lon^ltu linal mum 1 nl dor ul v stl in v ntml vesa L 

the embryo and permanently in the case of Acanthobdella) 
arranged m a series of chambers, separated by septa as m 
tho Oligochictos Tho large oblittntion of tho calom, m 
the majority ol forms led to th< comparison of these 
animals with the Flatyhclnnnthb whore the calom seems 
to bo limited to the inti a gonadial chambers, ind perhaps 
to a fewscatterid lieuna m the ‘mesenchyme” (though 
these latter spates are possibly mart comparable to a 
feeble and commencing vascular system) The nephndia 
are paired and of the same structure as in the Oligochaites 
There is a complex vasculai system, consisting of at any 
rate a doisal and a vential trunk, with capilhry networl s 
in the body wall and upon the walls of the gut In 
general this is comparable to that of the Oligochueta 
Ihe organs of reproduction art at first sight different, and 
do differ m detail from those ot the Ohgoclncta Tho 
testes are eithi r a number of separate pairs of round bodu s 
or (in Acanthobdella )a single pm of elongated structuics 
lying along the sides of tin body (I<ig 6) They lie in 
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ho 8 — Hectlor f l cant hob hlla ( ft I / > / /) Identumtletters un in 
H 2 m addlti >r in it l it tit f part dieihridium 
on external opu ii {, 1 fir In \u t t Li 

chamberswhich are undoubt edl) calomic but their ducts are 
continuous with them This is also the ease with the ovaries 
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and oviducts It seems to be possible that we have 
litre to do with a state of affairs which is different from 
that of most earthworms, but comparable to what 
is found m tho 1 udrilidic There is, m short, no 
salient feature whuh distinguish! s all leeches from all 
earthworms Indeed, even in tho smallest particular 
unexpected resemblances occur Thus m both groups the 
epidermis may be invaded by blood eapillanes, and the 
structure of the muscle fibres once regarded as i>eculiar 
to the let ( hos is also eliaractenstic of earthworms In tho 
limited elite Hum which generally oceupics segments ix 
x xi, m tho forward position oi the gonads and the ex 
ternal ape rturos of their darts, hath and eleven th (seventh 
and eighth in AcanthobdeUa\ and m the limited number 
of segments of which tho body is composed (not moie tli in 
thirty three ), the lteches seem to l>e particularly like 
certain of the lowei aquatic Ohgochieta 

Tho loeehes are char ic tori by their form which is 
generally somewhat or very much flattened, and wider at 
tho posterior thin at tho anterior end Then aie an 
anterior and a posterior sucker as a lulc The anus opens 
dorsally to tho posterior sucker the mouth is m the 
middle of the anterior sue k< r The char ictcristic form of 
the body is lost in / umbntof hlln which lives in the soil 
and winch Ins no postmoi sucku at all 

The anterior end of the body is provided with eyes 
whuh appeal to be simply spc< lali/ations of sense oigms 
found upon otln r segnu nts oi tho body, and arranged with 
aenuato icfcuwc to the segment it ion in the mtjorily 
of loeehes tho body c ivity is ninth modified and reduced 
by tho abundant growth of connective tissue in the body 
wall to the state* of i complex system of tubes It has 
been asserted denied and loassertfel tint this system of 
tubes which h pic suits the culom is m commumea 
tion with the vcsstls tl tho vasculir system The 
observations of (loodtich appt n to lm\o conclusively 
shown that this connexion exists 3 Ik* bodies possess 
]) irtd and nn tame rn illy disposed nophndia In lout 
obddla alone, so fai as is ] riown the ncphndial system 
forms a mtwoik fiom segment to segment It is interest- 
ing to note* that m hiamluoluhlUt the ncpliudia lie 
lx hind 1 hf limits ol the culom between t lie testes and tho 
culom In tho Capitellide the ncplmdia aie* m the same 
wiy rctropi utoneal A pervious funnel may or may not 
exist, in Jluah the le piese ntatiu of the funnel is a 
* cabbage he id like miss of cells whuh lias not aealomic 
orifice at all In tho morn simple oigimzcd 67 r wjthoma 
there is a plain mte mil aputuie 

The mouth < i\it> lus oi has not sharp-edged ciiitmous 
laws, tho e null which follows is either moie simple or 
complicated by liteiil divertieuli m A id ad (mm time is 
but one pair of these* dmiticula lhe gonads is alre idy 
mentioned, ate hollow and eontmuous with then ducts 
Oeneially eliere aie six to ten puns ol globulai and 
motamoi leal ly an an*,* d testes whose pioducts aie eollecteel 
by means of a biuiuli npieee into i ]oii n itudina1 sperm 
duct which opens uiitonoily into a museulii puns A 
romarkable faet come tiling the sju umtophoics has Ixen 
discovered by Whitman Jt appeals thit m ( loKvphoma 
j plana the spe imatophore is attacliou an v whue to the 
body of another individual, and that the sperm ito/oa 
issuing thciefrom find their w ly tlnough tho boil) wall into 
the interior of tin body I ike the OligoehU i li echos are 
hcrmiphrodite the ovaries an smill rounded bodies or 
long masses of germinal tissue and they are contained in 
a sac which communicates with a duet wlneh becomes 
muscular before the external orifice and constitutes a 
vagina There are no structures coriespondmg to tho 
spormatheea of Obgochdeta A cocoon is not always but 
is often, formed home leeches carry their eggs about 


with them, and others deposit them upon stones and such 
like places 

The Hirudin ea may be divided into three families — 

(1) BhynohobdelUda — A protrusiblo proboscis exists but 
there are no jaws The blood is colourless Marine and fresh 
water forms Fonlobdella Fisc loo la Olosstphoma , Jiranchelhon 
Batrachobdella Ac 

(2) CtaathobdelUdsB — Hirudmea with no proboscis, but with 
well developed or vestigial laws The blood is rod Iresh water 
or terrestrial Troehcta Jltrudo Aulastomum Nephelts Haema 
dipso, Ac 

( } ) Ac&nthobdeUidn — A protrusible proboscis present but 
short On five antonor segments seta* of the ohgochaetous 
pittem are present accompanied by r serve setae Male and 
iomalt pores more anterior m position than m other families 
f lorn divided into twenty compartments by septa lestos form 
a pail of continuous tubes Acanthobdella Ac (r F B ) 

Leed8| a city (1893), municipal county (1888), and 
parliamentary borough of Yorkshire, England, on the Aire, 
25£ miles by rail southwest of Aork, 18 > miles by rail 
north north west of London, station on the C reat Northern, 
Midland, North Eastern, North Western, and Ijancashire 
ind 3 oi k sin re ltailwiys In 1 885 the parliamentary 
borough was p ireelled out into five divisions, re turning ear h 
one me mbei In 1897 tho chief magistritc was raised to the 
dignity of Loiel Mayor Jhe city is prac tic illy cut into 
halves by the river Aire ove which there are now eight 
bridges There are more tlian CO Established and 7 
Ixomau Catholic churches and about 150 Dissenting places 
of worship 1 oiks lure College, erected on its new site of 

1 1 acres in 1 8S5 at a cost ol £ 1 30,000, became in 1 887 one 
of the constituent colleges of tile Victoria University, Man 
Chester Important additions, as will m its building?* is 
m its departments and equipments of study include a hall 
of i c side nc c an engineering department (1886) a ccntial 
hall and library (1894) a medical department (1894) and 
a textile department lhe attendance at the college during 
the session 1900-01 numbered 795 day and 339 evening 
students Other educational institutions aro a elay training 
e illo^e (189J) as a branch of the lorkslnro College , the 
Yorkshire Ladies Council of Education, for the pi emotion 
of fennle education and the institution of gills and 
women of the artisan class m domestic economy Ac 
I lie School Board has 04 schools and 4 industrial schools 
under its control, with a number on roll of 54,750 and an 
avenge attendance of 19,100 There arc also 39 National 
and 10C atholic schools Amongst newel buildings may be 
mentioned the municipal offices (1881) costing A1 20 000 
the city art gallery (1888) the CShseum (1885) , five sets 
of corporation bitlis (1895), coiporation Juikisli bitlis 
(1898), general post oflicc (1896) extension of general 
infirmary (1892), costing £48 671 , Mmston Hull (97 
acres), for fever patients pui eliased 1896 e attic maikct 
(1886), meat market (1899), costing £12 000 The 
coiporation has expended huge sums of money onstreet 
linpiovements dealing of insanitary are is elee tncal c quip 
me nt of tramways, and j>ro vision of additi mal f>aiks and 
kci cation grounds m various parts of the city lhe city 
fe vei and smallpox hospitals are being extended at a cost 
of upwards of £200,000 New general mirkets aro also 
being built at the estimated cost of £100 000 Leeds is 
the largest producer of leather in England though no sole 
It ithci is tannojl The largest source of supply of hides 
is British India, from which some 20 000 amve every week 
hilf tanned m India and finished m Leeds, and about 
1 >,000 every week raw or “arsenic cured Other industries 
include machine made clothing hats and caps, boots and 
shoes nails and artificial silk In 1891 there were 9208 
pt rsons engaged in the making of machinery , 7G15 males 
and 9152 females m the manufacture of wool and worsted 
fabrics , 1398 males and 784 females in the production of 
mixed materials , 3204 persons m furriery, tannery, and 
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cumery , 9229 persons m the iron and steel manufactures, 
and 2520 m coal mining There are 5 daily newspapers 
The rateable value of the city amounted (31st March 1901) 
to £1 741,373, and the income derived from the city 
rate, £174,457 , from other sources £84,423 The debt 
of the Urban District Council amounted (31st March 
1901) to £7,218,816 Area of the municipal and 
parliamentary borough, which are coextensive, 21 572 
acres Population (1881), 309,119, (1891), 367,505, 
(1901) 428,968 (c n ) 

Leek, a market town in the Leek parliamentary 
division of Staffordshire, England, 24 miles north by east 
of Stafford by rail Modern erections are Established and 
Homan Catholic churches, an institute (containing free 
libiary, lecture hall, art galleries, and school of art) a 
technical school and extensive almshouses Sewing silk, 
braids, buttons of silk, Ac, are manufactured Aiea of 
civil parish (an urbin district) 1410 acres Population 
(1881), 12,863, (1891), 14,128, (1901), 15,484 

Leeuwarden, capital of the Dutch province of 
Friesland, on the Ee 31 miles west of Groningen Of 
modern foundation are the museum of the Irisian Society 
with its ethnographical and antiquarian collections and 
a commercial school The liwc emits have been rcstoied 
since 1895, and now contain the provincial library and 
archives Population (1900) 32,203 

Leeward Islands, a group of British West 
India |slands, under one Covcrnoi General, divided into 
five provinces namely Antigua (with Barbuda and 
Redonda) St Kitts (with Nevis and Anguilla) Dominica 
Montserrat, and the Viigm Islands there is one I tdtral 
1 xecutivc C ounnl nominated by the Crown, and one 
Federal legislative Council — ten nominated inel ten 
elected mcmbcis Of tht lattei four are chostn by tin 
unofficial members of the local I egislative ( ouncil of 
Antigua, two by those of Dominie i, and foui by the 
non official members of the local Lcgislitivt Council of 
St Kitts Nevis In Antigua and Dominic i the re pie sen 
titivc clement m the legislature was suppresse d in 1898 
lhe lederal Legislative Council meets once a year lor 
dot ills see articles on the separate lsl uiels 

Legal Education — In England the teaching of 
Lnglish law was until root nt times t \e lusively professional 
in character It wis left Slinost entiu ly in the hands of 
members of tin legal profession It is tiue that fiom the 
1 2tli century onwards law was taught m me oi both of the 
great English universities But the Uiw so taught was the 
Roman law or the Canon law Until Blaekstonc begin to 
Ice ture it Oxford in 1754, the Fnglish umveisitics give no 
issistince m the tcaehmg or m the scientihe exj>osition of 
1 n e lish law This may have been, as was su^estccl by 
C ha f Justie£ lorteseue, bt cause the laws of the land were 
to be learned m three tongues, the English the lunch, 
ind the Latin while the universities (onductcd their 
teaching m the I atm tongue alone It may have been 
because for centuries after the reign of Ldw uel J, the 
1 iw e>f Fnglanel was a technical and obscure ci ift, me ipablo 
of forming part of a scheme of hbeial edue ition W hat 
ever the reason, it is certain that m the ei iff of the law, 
is in other crafts the training of Rtudcnts and apprentices 
was left to those who were themselves members of the 
craft As long as there was a reil corporate lift among 
the members of the Inns of Couit the w r oik of education 
was regarded as one of the most lmpoi tant of the duties 
of the fellows of the society of each Inn, and practising 
lawyers took part actively and personally in that woik 
Students came together to reside m the Inns of Couit and 
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Inns of Chancery which were established m the regions 
near Holborn and Temple Bar The convenience of this 
situation was remarked by Fortescue The Inns were 
placed in the suburbs of the City, that the quietness of 
the students might not be disturbed, and near the Kings 
Court, that students might daily have access thereto with 
out weariness Inns or hostels for students 
were certainly m existence m this quarter as 
eaily as the reign of Edward III When >or ° U 
tescue wrote his treatise De I audrims J equm Anr/lui 
in the 15th century the four Tnns of ( ourt and tin ten 
Inns of Charnel y were fully oigani/ed A student intend 
hist at an Inn of Chancery and later growing to rqx. 
ness, he was admitted to an Inn of Court The Inns to 
gother constituted, according to 1 ortcscue an university 
or schoole of all commendable qualities requisite for 
noblemen At the Tnns of C omt readings were delivered 
by the benchers, generally it is to be observed, on i 
statute, rither than on fundamental legal pi maples 
Such famous names as 1 ittleton, Coke and Bacon aie to 
l>e found among the names of the readtrs At the him of 
t lnncery the education of students was undertaken b) 
birristus from the Inns of Couit Besides the readings 
there w T erc regular moots and bolts it which the acqui 
sition of the ait of advocacy was encouraged by the 
arguing of fictitious Icgtl eases 

In the 16th and 17th centuries the coipoiate lilt of tht 
Inns of Court became less and less active lhe genei il 
eltcay of the organization of emits anil guilds showed it 
self among Dwyers as among othei craftsmen Successful 
barristers glaring in the genual prosperity of the country, 
became less and less able and willing to devote their time 
to the wt If ire of tht n profession as a whole llie Inns of 
Chancery though some of their buildings still remain — 
picturesque survivals m their ‘ suburbs -have long cease d 
to be used as places for the edue at ion of students The 
be nclieis of the Inns of Court until the revival towards the 
middle of the 19th century had wholly ceased to concern 
themselves with the syste untie tc idling of law 

The modern system of It gal education iniy bo said to 
d ite from the establishment in 1852 of the Council of 
Legil Edu( ition a body of twenty judges and barnsteia 
appointed by the four Inns of ( ouit to cemtiol 
the hgal edue ition of students p requiring to be Council of 
c illed to the bar The most important feature Vacation 
is the e\unin ition which a student must pass 
be fore he c in be calk d 3 lie examination serve s the eloublo 
purpose of living the compulsory standard which all must 
re ich,and e>f guiding the leading of stude nts who may desire, 
sooner oi 1 iter, to carry the lr studies beyond this standard 
r J he subjects m which the examination is held arc divided 
into six gioups B oman Taw Constitutional law and 
Lc n il History Evidence Piociduie, and Ciumnal Taw 
he il and Ptisonal Piopcrty 1 quity , and C ommon Law 
The subjects m the hist thicc groups may be taken eithei 
separately oi togethu eaihcr th in the subjects m tin last 
three gioups On etch group of subjects a single papei 
of wnttem questions is set to lx answered m t luce liouis 
and e uh candidate is also asked a few short questions 
i / vd vocc Tht Council of legal 1 ducat ion ilso appoint 

a body of Readers and Assistant Readers, nine in nuinbei, 
who deliver lectures and hold elisses on the subjects of 
the examinations lhe Reader and Assistant Reader in 
Roman Law also give pait of then time to instruction in 
Tunsprudeiiee and International I iw but the turn given 
to these subjects is necessarily limited The Readers and 
Assistant Re iders are all piactismg barristers and the m 
struetion given by them is intended not merely to enable 
their pupils to pass the examinations, but also to give 
them a practical preparation for actual work at the bar 
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The lectures and classes, though primarily intended for 
students preparing for the bar, are open to persons who 
are not members of any Inn of Court The Council of 
Legal Education also provide for occasional courses of 
evening lectures on special subjects, delivered by barristers 
who are recognized authorities on these subjects These 
special courses of lectures are gcncially attended by large 
numbers of students, but they can haidly be said to form 
part of any definite system of education 

It is tho general opinion of Ingliah lawyers that the 
best education in the principles and practice of the law 
is not and cannot be obtained from any lecture s or form il 
instruction Law, like other arts and stiences, is leunt 
lather than taught lor any one who is cipabh of learn 
ing the text-books which now cover the whole ground of 
legal study afford opportunities which did not exist win n 
Littleton and Coke lectured Still more important is the 
universal custom by which a student reads lor a yeai or 
more as a pupil m the cliamlxirs of some practising 
barrister In the 18th century it first became usual for 
students to read with a solicitor or attorney and after a 
short time the modern practice grow up of 
ehsmben* ruw ^ ln 8 111 ^ ie chambers of a conveyance r t quity 
draftsman or s)x cial pleach r or m more ret cut 
tunes, in the c hambers of a junior barristei The valuo of 
the education so obtained varies in different easts Some 
times the advantages gamed consist only in the insight 
obtained into actual work and into the manner m wlmh 
an ex))erienoecl lawyc r deals with it borne times the re la 
tion between pupil and teacliei gives use to i dose per 
sonal mtc rc ourse of the liighc st educational value Heading 
in cliambeis is so far consideicd a necessary part of a 
barristers education that it has been said that a hamster 
would no more think of be ginning work at the bar with 
out this piovious training than a doctor would think of 
sotting up in practice without having walked the hospitals 
But before ordering a barristers cliambeis as a pupil and 
still more before Liking advantage of the t emits them 
selves as a school of law, it is important that a stude nt 
should have acquired a sound knowledge of the element 
ary principles of Jaw, and tho expression “legal education 
is commonly used to signify tho teaching, or the learning, 
of these elementary principles It is the function of the 
Council of Legal i ducatiqn to provide for instruction in 
these elementary principles It does so almost entiidy 
from a practical professional standpoint It is very little 
ooncernoel with instruction m what may be called non 
professional law, with assisting m tho philosophical study 
of jurisprudence, or the ge noral princ iplcs of law as part of 
a liberal education On the other hand it takes no part 
in promoting the acquisition of the art of advocacy but 
something is done, so far as fluent speaking is concerned, 
by debating societies, which carry on tho traditions of tho 
Oxford and Cambridge Unions An attempt has been 4 
made to revive tho ancient moots, and this e \periment 
lias been attended by a certain amount of success 

The education of solicitors suffered from tho abseneo 
of any professional organization until the Incorporated 
Law Society was established in 1825 and the 
litotfTjnr f°M° wlll 8 yeais bo fai as any professional 
Society education is provided for solicitors or requued 
from them this is due to the efloits of tho 
Law Society As early as 1729 it was required by 
statute that any poi son applying fen admission as attorney 
or solicitor should submit to < xaminatiou by one of the 
judges, who was to test his fitness and capicity m ton 
sidoration of a fee of one shilling At the same tune 
regular preliminary sen ice under articles was iequutd, 
that is to say under a contiacfc by which the tleik 
was bound to serve for five years. Tho examination soon i 


became, perhaps always was, an empty form The Law 
Society, however, soon showed zeal for the education of 
future solicitors In 1833 lectures wore instituted In 
1836 the first regular examinations were established, and 
in 1860 the present system of examinations — preliminary, 
intermediate and final —came into effect Of these only 
tho last two are devoted to law, and both are of a strictly 
professional character The final c xammation is a fairly 
severe test of practical acquaintance with all branches of 
modern English law The law Society makes some 
piovision for the teaching of students, but this teaching 
is designed solely to assist in preparation for the 
examinations 

At the Universities of Oxford and Cambridge there has 
since 1 850, been an attempt to promote tho study of law 
The curnculuw of legal subjects m which lectures are 
given and examinations held is caleul ited to give a student 
a sound fundamental knowledge of general principles, as 
well as an elementary acquaintance with tho rules of modem 
Jhnghsh law Junspiudenee, Komari Law, Constitutional 
I aw and International Law are taught, as well as the L tw 
of Jteal and Personal Propel ty, the Law of Con 
trac* and Tort Criminal Law, Procedure, ind 
Evidence But the law tnpos and the law 
schools do not attract a Very large number of university 
stuck nts and no doubt the y suffer from remoteness from 
tho law eouits and fiom the exclusively academical 
character of tho teaching Law is also taught, though 
not on a very 1 irge scale, at Owens College Manchester 
and at University Collect Iiverpool London Umvtr 
sity lias cncouiage^d the study of law by its oxamma 
tions foi law degrees, at which a compaiatively high 
standard of knowledge is lequired , and at Umvcisit} 
College London and kmg s College , I ondon, some teach 
ing is given in law and juris) >rudence In the new 

University of London it is hoped that one day then 
may be a faeuUy of Law in which the Inns of Couit 
will co operate In this way it is possible tint 
an adequate nation il system of legal education may 
bo established, m which due attention will be given 
both to professional law and to non professional law 
But at piesent the four Inns of Court have declined 
to take any part in tho new University, and the faculty 
of I aw is not likely to be established in the immediitc 
future (a i l. D ) 

Leghorn, an Italian city chief town of the pro- 
vince of the same name, seat of a bishopric and of a large 
nival academy -the only one m Italy— and the third 
largest commercial port m the kingdom situated on the 
west coast, 1 5 miles south west of Pisa by rail It is built 
along tho seashore upon a healthy and fertile tract of land 
which forms, as it were, an oasis in a zone of Marcmma 
Several improvements wtie earned out in the city and 
poit dunng the last two decades of the l&th centurj 
iho naval school formeily established partly at Naples 
and partly at Gonoi has been transfuied to Leghorn 
Some of the navigable canals connecting the harbour with 
the interior of tho city have l>cen either modified or filled 
up Several streets hive been widened and a road along 
the shore ha^besen transformed into a piomuiadc worthy 
of comparison with the Promenade des Anglais at Nice, 
bung shaded by tamarisks stone pines oleanders, aloes, 
and countless evergiecn shrubs and adorned with luxun 
ant flowei beds 1 or Leghorn is tho pimupal seabathing 
resort in this part of Italy the season lasting from the 
end of June to the end of August The octroi circle has 
be on enlarged, large school buildings erected, and a coveied 
mail et built on a senile almost too grandiose for tho needs 
ol the city I)i edging opu it ions have been continued, 
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and are now proceeding in both the old and the new 
harbour, but still without effecting any considerable increase 
m the depth. The new rectilinear mole, sanctioned in 1 88 1 , 
has been built out into the sea for a distance of 600 yards 
from the old Vegliaia lighthouse, and the docking basin 
has been lengthened to 490 feet Inside the breakwater 
the depth varies from 10 to 26 feet In order partly to 
compensate the city for the losses occasioned by the abolition 
of the freedom of the port — a freedom which had rendered 
it one of the most flourishing m Italy — a bonded depAt 
was established m 1881 The northern part of the old 
port was filled m, and upon the area thus created sheds 
and warehouses were built Sufficient space was however 
left between the warehouses and the old breakwater to 
form a wharf for the discharge of cargoes Ihe total 
trade of the port increased from £3,861,250 m 1891 to 
£5 191,670 m 1900, the ratio of imports to exports bung 
as three to two Ihe imports consist principally of tobacco, 
coal wheat, fish, and hidos, and the exports of licmp 
hides, olive oil, soap, coral, candied fruit, and marble and 
alabaster Since the year 1885 the decrease m the numbt r 
of foreign vessels, which began towards the middle of the 
19th century, has continued, although there has been a 
slight increase in the number of Italian vessels In ] 885 
the total number of vessels that entered the port was 
4281 of 1,434,000 tons , of these, 1251 of 750,000 tons 
were foreign 591 620 tons of merchandise were loaded 
and unloaded In 1900, after considerable fluctuations 
during tho interval, the total number that entered was 4717 
vessels of 1,839,954 tons, of these, 740 of 760 810 tons 
were foreign In 1899, 901,726 tons of merchandise weie 
loaded and unloaded, an increase of more than 300 000 
tons over the total of 1885 A great obstacle to the 
development of the port is the absence of modern 
mechanical appliances for loading and unloading vessels 
The older shipyards have been eonsiduably extended and 
shipbuilding is actively earned on, wdnle new industries 
— namely glass making and coppei and brass founding - 
1mA e been established Die population of tho city proper 
has decreased namely, from 82,976 m 1881 to 79,526 m 
1901, but the population as a whole has increased in 
1881 it numbered 97 615, and m 1901 98,505 Ihe 

former Butish “factory hero was closed m 1825 The 
two villages of Arelenza and Antignano, wine h form part 
of the commune have acquired considerable importance 
the former m part for sea bathing (a it* ) 

Legnagx> v a fortified town in the province of Verona, 
Lombardy, Italy, on tho Adige 29 mile s by rail east of 
Mantua, one of the famous Quadrilateral fortresses The 
present fortifications wore planned and made m 1815 tho 
older defences having been destroyed by Napoleon I in 
1801 J here is a school of tho industrial arts and sciences 
It is the birthplace of G B Cav alcasellc the ait historian 
(1827-1897) Kice is extensively grown m the vicinity 
Population (1881), 5448, (1897), about 3500 

Legnano, a town m the province of Milan, I om 
hardy Italy, 17 miles northwest of Milan by rail It is 
the seat of important cotton and silk industries, with 
machine shops, boiler works, and dyeing and printing of 
woven goods, and thread Close by the 1 ontbard League 
defeated Frederick Barbarossa in 1176, a monument m 
commemoration of the battle was erected on the field m 
1876 Population (1881), 7153 , (1897), about 5400 

Legouvi, Gabriel Jean Baptiste 

Ernest Wilfrid (1807 ) I rench dramatist 

the son of the poet Gabriel LogouvcS (1764-1812) was 
born m Paris on 5th February 1807 He was left an 
orphan at an early age, his mother dying m 1810, and 
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his father almost immediately afterwards being removed 
to a lunatic asylum The child, however inherited a con 
siderable fortune, and was very carefully educated The 
celebrated Jean Nicolas Bouilly (1763-1842) was his tutor, 
and early instilled into the joung Legouve a passion for 
literature, to which, indeed, tho example of his father and 
of his grandfather, 1 B LegouveS (1729-1781) predis 
posed him As early as 18J9 he carried away a prize of 
the I rench Academy for a pot in on tho discover* of print 
ing , and in 1832 he published a curious little volume of 
versos, entitled Les Afoit * Jh atres In those earl) days 
M Legouvd brought out a mu cession of novels of which 
one at least, Fdiih di Fahm enjt } d a considerable 
success In 1847 he begin the work by which he will be 
best remcmWed his contributions to the development 
and education of the iconic mind by It etui mg at the 
College of France on the moral histoiy of women these 
discourses wore collected into a volume in 1848 and enjoyed 
a great success M Lcgouvo wrote considerably for the 
stage, and in 1849 he collaborated with henbe in Adrunne 
Let ouw eur, one of tht most adnnied and most widely 
accepted of modern French ti age dies M Ltgouvc now 
became a prolific writer for tho theatre, ind m 1855 he 
bi ought out his tragedy of Alt dec, tht success of winch had 
much to do with his election to the lunch Academy 
He succeeded to the fauteuil of Ancclot, and wis received 
by I lourens, who dwelt on the plays of M Lcgouvc as 
his principal cl um to considuation As time passed on, 
however, M Ltgouvc became less and less piomment as a 
playwnght, and more and more so as a lecture rand pro 
pigandist on worn ins lights and the ulvanced education 
of children m both of which directions he has been a 
pionetr in i rench society His la femme ev Jh ranee au 
XIX sit'd e (1864) reissued much cnhrgod, m 1878 , his 
Atemeurs It s enfants (1808) his ( unfit ernes Jhmsiennes 
(1872), his A os fillts ct nos fils (1877), and lus Um educa- 
tion tie jtune Jillt (1881) were works of wide reaching 
influence m the moral order In 1 nS(> 87 M J egouv6 
published m two volumes Ins S cniantt an s tie souiemrs, 
an excellent specimen of autobiogriphy lie was raised 
in 1887 to the lushest gride of the Le n ion of Honour, 
and hold for many years the post of inspector general of 
ft malt education in the national schools M I egouvA 
was always an advocate of physical tiainmg He was 
long accounted one of the best shots m 1 1 ante, and 
althenigk fiom a coiibcie ntious objection, he never 
lought a duel he nude the irt of fencing his lifelong 
hobby In the beginning ol J900 M ItgouvA was 
knocked down by i vtluclt in the sheets of Pans The 
worst was te ire el for the results of this accident on a man 
of ninety thre e, but the veteran was soon seen walking 
and fencing as usuil After the death of Desire Nisard 
in 1888 M I e gouve became the “ father of the 1 rench 
Academy 

Legros, Alphonse (1837 ), punter and 

etcher was born at Dijon on Htl May 1817 Ills father 
w is an iceountant, md came from the ne lghboui mg village? 
of Veronnes 5 oung 1 egros lieque lit ly visited the i irms of 
his relitives, and the pc isants inel hndseapes of tint pirt 
oi Tuanct are the subjects of muiy of Ins pictures and 
etchings He was sent to the ut school at Dijem at an 
caily age with a view to ipiahfymg for a trade and was 
ultimately apprenticed to Maitie Nicolaido house decorator 
an d pai n ter of image s In 1 8 5 1 Lc ft i os le f t f oi Pa i is to take 
another situation , but passing th tough Lyons he worked for 
six months as journeyman wall painter undei the decorator 
Beuchot, who was painting the chapel of Caidmal Bonald 
m the cathedial In Pans he studied with Gambon, 
scene painter and decorator oi theatres an experience 
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which developed a breadth of touch such as Stanfield and 
Cox picked up w similar circumstances. At this time 
he attended the drawing school of M Lecoq de Bois 
baudran. In 1855 Legros attended the evening classes of 
the ficole des Beaux Arts, and perhaps gamed there his 
love of drawing from the antique, some of the results of 
which may be seen m the Punt Boom of the British 
Museum He sent two portraits to the Salon of 1857 
one was rejected, and formed part of the exhibition of 
protest organized by M Bonvm m his studio , the other, 
which was accepted, was a profile portrait of his father 
This work was presented to the museum at Tours by tho 
artist when his friend M Cazin was curator Champ- 
fleury saw tho work in the Salon, and sought out tho artist 
to enlist him in the small army of so-called “ Realists, 
comprising (round the noisy glory of Courbet) all thoso 
who raised protest against the academical trifles of the 
degenerate Romantics In 1859 Legros s “ Angelus ” was 
exhibited, tho first of thoso quiet church interiors, with 
kneeling figures of patient women, by which he is best 
known as a painter “ Ex Vote,” a work of great power 
and insight, painted m 18(51, now m the museum at 
Dijon, was received by his friends with enthusiasm, but it 
only obtained a mention at the Salon Legros came to 
England m 1863, and in 1864 married an English wift, 
Miss I ranees Rosetta Hodgson At first he lived by 
his etching and teaching as before He then became 
teacher of etching at tho South Kensington School of 
Art, and m 1876 Slade Professor at University College, 
London He was naturalized as an Englishman m 1881, 
and remained at University College seventeen years 
His influence thcro was exerted to encourage a certain 
distinction, severity, and truth of cli iracter in the work of 
his pupils, with a simple tcehniquo and a respect for tin 
traditions of the old masters until then somewhat foreign 
to English art He would draw or paint a torso or a head 
before tho students in an hour or even less, so that the 
attention of tho pupils might not be dulled As students 
had been known to take weeks and even months over 
a single drawing Legros ordered tho positions of the casts 
in the Antique School to be changed once evciy week 
In the painting school ho insisted upon a good outline 
preserved by a thin rub m of umber, and then the work 
was to bo finished in a single painting, “premier coup ” 
Experiments in ill varieties of art work were practised, 
whenever the profe ssor saw a hue example m the museum, 
or when a piocess mteusted him in a workshop, he never 
rested until he had masteied the t( ehnique and his students 
were) trying their pientieo hands at it As he had casually 
picked up the art of etching by watching a comrade in 
Pans working at a commtreial engraving, so ho began the 
making of medals after a walk m the British Museum, 
studying the mast*, i pirns of Pisanello, and a visit to the 
Cabinet des Mcdaillcs in Paris Legros considered the 
traditional journey to Italy a very important part of 
artistic training, and in order that his students should 
have tho benefit of such study he devoted a part of his 
salary to augment the income available foi a travelling 
studentship His later woiks, after he resigned his pro- 
fessorship m 1892, were more m the fue and ardent 
manner of his early days — imaginative landscapes, castles 
in Spam, and farms m Burgundy, etchings like the series 
of ‘‘The Triumph of Death, end tho seulptuied fountains 
for the gardens of the duko of Portland at Welbeck 

Pictures and di swings by Legros besides those already men 
tioned may be seen m the following gallents and musoums 
* Amende Honoiable (see llate) Dead Christ bronzes 
medals and twenty two drawings in the Luxembourg Pans 
“Landscape Study of a Head and portraits of Browning 
Burn© Jones Cassel Huxley and Marshall at the Victoria and 
Albert Museum, Kensington Femmes en pnere National 


Gallery of British Art , “ The Tinker, and aix other works from 
the Iomdes Collection, bequeathed to South Kensington, “Christen 
mg ‘Barricade “ The Poor at Meat, two portraits, and several 
drawings and etchings, collection of Lord Carlisle . “ Two Pnosts 
at the Organ Landscape and etchings, collection of Bev 
Stopford Brooke Head of a Priest collection of Mr Vereker 
Hamilton * The Weed burner, some sculpture and a large ool 
lection of etchings and drawings Mr Guy Knowles , Psyche, 
collection of Mr L. W Hodson Snow Beene collection of 
Mr G F Watts, R A thirty five drawings and etchings the 
Print Room British Museum Ja< ob s Dream and twelve 
drawings ot the antique Cambridge Saint Jerome two studies 
of heads and some drawings Manchester The Pilgrimage 
and Study made before the Class Liveri>ool Walker Art 
Gallery Study of Heads Peel Park Museum Salford 

Legros had etched up to the year 1900 some 672 plates 

See Dr Hans W Sinokh Alphonse Legros Die graphtschm 
Kllnste (1898) — LAonok BAnApitk Alpnonse Legros Revue 
del Art Paris 1900 — Cosmo Monkhouse ‘ Professor Legros 
Magazine of Art (1882) 

Lfcffya, called by tho Shans Lai hka, a state m tho 
eastern division of the southern Shan States of Burma, 
lying approximately between 20 15 and 21 30 N 
and 97 50 and 98 30 F , with an area of 1433 15 
square miles The population was estimated at 30,000 
in 1881 On the downfall of King Thibaw civil war 
broke out, and reduced the population to a total of only 
a few hundreds In 1891 the estimated population was 
8928, living m 203 villages The population was mode 
up as follows — Shans, 6731 , Tsungthus, 1613, Yang, 
437, Shan Chinese, 76, Burmans, 71 In 1898 the 
budget of the Sawbwa, or chief, showed 529 villages, with 
a total of 4946 houses, paying a revenue of Rs 15,845 
About seven ninths of tho land under cultivation consists 
of wet paddy cultivation A certain amount of upland 
rice is also cultivated, and cotton, sugar cane, and garden 
produce make up the rest Laihka, the capital, is noted 
for its iron work, both the iron and the implements made 
being produced at Pang Long m the west of tho state 
This and lacquer ware are the chief exports The imports 
are chiefly cotton piece goods and salt Tho general char 
actcr ot the state is that of an undulating plateau, with 
a broad plain near tho capital and along the Nam Tong 
which is the chief river, with a general altitude of a little 
under 3000 feet The state was formerly very prosperous, 
and is rapidly recovering 

Leicester! a parliamentary, county, and municipal 
borough of E ngland, capital of Leicestershire, on the river 
Soar, 96£ miles north north west of London In 1891 the 
Midland Company built here a fine new station, and the 
Groat Central Company have also built a station Amongst 
the new churches, nearly all built of red buck with stone 
dressings, may bo mentioned two chapols-of ease to St 
Mary Magdalene, St Peters, St Hilda, the church of the 
Oxford martyrs, and St Michael and All Angels St 
Martins was restoied through several years ending with 
1898 The Roman Catholics have three churches, and 
there aro numerous Nonconformist chapels and meeting 
houses The secular buildings erected since 1881 include 
the post office, the fire station, the poor law offices, 
the Tivoli theatre of varieties, the Cook Memorial 
Hall, tho Knighton public hall, the buildings of the 
Association for the Blmd, the Vestry Street and Cossmg- 
ton Street baths, the children's hospital, and the isola- 
tion hospital The institutions deserving of mention are 
the free library, with 35,000 volumes and six branches , 
the small but valuable town library, founded in the 
17th century, the permanent library (20,000 volumes), 
the Opera House (1877), the Theatre Royal, the 
Borough Lunatic Asylum, to which new wings were added 
in 1890 and 1900 , the infirmary of 200 beds, first estab 
lished m 1771 , the Borough Isolation Hospital, the 
children s hospital, opened m 1889 , the Leicester Literary 
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and Philosophical Society (1835), the municipal techni 
cal and art schools , the Wyggeston schools, with which 
is incorporated Queen Elizabeth s grammar school, namely, 
the boys’ grammar school and the girls’ high school 
(opened in 1878), and Alderman Newton’s Greencoat 
day school for boys The School of Art has been adapted 
for municipal purposes Homan pavements were dis 
covered m 1882 and 1889 There are four public parks 
and several new recreation grounds The town has an 
excellent water supply The mam sewerage system was 
completed m 1887 Since 1868 very extensive changes 
and alterations have been made in the river Soar and the 
canal , the Newarke bridge was opened m 1898 Malting 
and bnck making should be included among the industries 
of the town In 1888 the municipal borough was for certain 
purposes made a county borough On 1st January 1892 
its bounds were extended so as to take in the old parishes 
of Aylestone, Belgrave, Braunstone, and New hound 
Pool, and the new parishes of West Humberstone and 
North Fvmgton, and part of Leicester Abbey, the whole 
being constituted one civil parish Thus extended, it is 
governed by a mayor, 16 aldermen, and 48 councillors 
Area, 8586 acres Birthrate (1900), 28 3, death rate 
(1900) 17 0 Population (1891), 174,624, (1901), 

211,574 

See Kecords of the Borough of Leicester edited by Mary Bate 
son (1899) 

Leicestershire — One of the north midland 
counties of England, bounded on the N by Derby, 
Nottingham, and Lincoln, on the E by Lincoln and 
Rutland, on the S by Northampton and Warwick, and 
on the W by Stafford 

Area and I opulatwn — In 1891 the area of the ancient (geographi 
cal) county was 527 124 acres and the population 373 584 persons 
of whom 180 044 were males and 193 540 females an increase of 
52 566 or at the rate of 14 per cent during the ten yoars 1881—91 
as compared with an increase at the rate of lb 1 per cent m the 
period 1871-81 In 1901 the population was 433 994 In 1891 
there were 0 71 persons to an acre and 1 41 acre to a person In 
the same year the aroa ol tho registration county was 551 845 
acres and the population 379 286 (183 003 males 196 283 females) 
and in 1901 440 907 Particulars of the birthrate death rate 
and tho number of persons married per 1000 inhabitants with the 
illegitimacy rate per 1000 births are contained in the following 
table — 



18 1 80 

1881 00 

188 ) 08 

180 * 

Birth rate 

37 2 

34 0 

31 6 

30 1 

Death rate 

21 8 • 

18 4 

1/ 4 

17 1 

Illegitimacy rate 

52 0 

4b 0 

43 0 

41 0 

Marriage rate 

16 6 

14 6 

15 4 

16 3 


In 1891 there were 497 persons of Scottish birth 1697 of Irish 
buth and 574 foreigners m the county also 281 blind pel sons 
156 deaf and dumb and 1327 insane 
Administration — For parliamentary purposes the ancient county 
is divided into four divisions (Fastein or Melton Mid or Lough 
borough Western or Bosworth Southern or Harborough) each 
returning one member and the parliamentary borough of Leiceatt r 
returning two members The administrative county includes tho 
county borough of Leicester and the municipal borough of I ough 
borough It has one court of quaiter sessions and is divided into 
nine potty sessional divisions The county boiough of Leicester 
has a separate court of quarter sessions and a separate commission 
of the peaoo The administrative county m 1891 contained 316 
entire civil parishes and part of one other and the county borough 
c ntained 17 entire civil parishes at the samo date its area was 
528 986 acres But on 30th September 1897 the parishes of 
Ciulcote Domathorpe Measham 8tretton en le Field and Willes 
ley and part of tho parish of Appleby amounting m alt to 78 31 
acres were transferred from Derbyshire to Leicestershire and tho 
parishes of Over and Nether Seal and Woodville wero transferred 
From Leicestershire to Derbyshire whilst at the same time 
part of the parish of Little Bowden amounting to 513 acres 
■mas transferred from Northamptonshne to Leicestershire so that 
the area of the administrative county is 533 078 acres Further 
owing to changes made m the county borough of I eicestor the 
administrative county m 1900 contained 301 entiie civil parishes 
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and parts of two others and the county borough one civil parish 
In 1891 the ancient county contained 289 ontire ecclesiastical 
parishes or districts and parts of 13 others it is included partly 
m the dioceses of Peterborough Southwell and Worcester 

LdwcOton —There is a Deaf School at Leicester The number 
of elementary schools in the county on 31st August 1900 was 
259 of which 36 were board schools and 228 voluntarj schools 
the latter including 198 national Church of England schools 5 
Wesleyan 9 Roman Catholic and 11 British and other Ihe 
average attendance dunng the year was 34 9b0 out ol 42 182 
children on the registers Hit total school boanl receipts tor the 
year were A135 809 inclusive of A1399 income undei the Agnail 
tural Kates Act 

Agriculture —Since 1885 thero has he n an me tease m tho areas 
of both the permanent pastuto and th meadow land and since 
1880 a slight decrease in the arta planted with ereeii crops and a 
large decrease in the area under com irojs and fallow In 1900 
a total of 417 114 acres was farmed l»v tenants and 58 491 acres 
by the owners the coi responding hguies tor 1889 being 404 008 
and 69 842 acies respectively and for 189 » 404 984 and 67 329 
acres respectively 

The tablo immediately following shows tin areas under tho 
different kinds of crops at tho periods named — 


Year 

Area In 

C ultivation 

Area under 

C rn Croj 8 

Arr v tin 1 r 

Gr oi Cio] h 

Ar f Buie 

1 Ihv 

1880 

472 720 

94 090 

21 885 

If / 09 

1885 

473 827 

79 6/8 

23 241 

io iro 

1890 

473 485 

73 182 

21 781 

8 6b2 

1895 

472 313 

66 /98 

20 992 

7 oor 

j 1900 

475 605 

67 340 

20 847 

5 111 


The next table shows the numbors of live stock at tho periods 
name d — 


lear 

Ciwh an 1 
Heif r 

either 

Cattl 

Total 

Cattle 

Horses 

Sheep 

ligs 

1880 

32 998 

93 904 

126 902 

17 9 0 

3o7 7f7 

21 M 

1885 

42 2/0 

107 475 

149 745 

17 813 

322 571 

26 694 

1890 

40 380 

100 539 

140 919 

18 422 

344 ,72 

28 f37 

1895 

38 699 

93 025 

131 724 

20 r 87 

104 r 89 

31 3U 

1900 

40 085 

101 191 

141 8/b 

20 130 

321 0-9 

24 569 


Industries — The total nurnbor of persons emplojed m fac tones 
and workshops m 1897 was 80 264 Of these 24 508 or 30 per 
cent wore employed in tho textile industries chiefly m the 
manufacture of hosiery (19 238) woollens and cottons The 
industry however which claimed the largest number ot persons 
was tho making of clothing immoh 33 035 then camo tho 
making of machinery tools &c with 5110 persons bleaching 
and dyeing with 2304 clastic webbing &c with 2098 tobacco 
with 1623 paper and printing with 15 0 and wood industries 
with 1400 In mines nnd quarries tlure wero employed ill 1900 
a total of 11 l r 7 persons The output ot tho granite quames 
amounted in the same year to 1 109 >YJ tons of the coal mints to 
2 106 443 tons of iron oio to /f0 708 tons of clays to 527 542 
tons of limestone to 160 349 tons an I of gravel and sand to 
17 345 tons The value of all the mineials mined in the county 
m 1900 amounted to 4,1 r 58 9/7 (of which coal alone represented 
Jbl 140 936) In 1900 there wero three blast furnaces active in 
the county (see I incolnshihe) 

Authorities — See hcords of the Borough of Ieiaster cd by 
Mary Baieson revised by W H Stevenson and J L bucks 
Iondon 1899 — A B Fvanr Leiccstci shire Words (hnghsh 
Dialect Society) London 1881 (j t Be) 

Leidy, Joseph (1823-1891) American naturalist, 
was born m Philadelphia on the 9th September 1821 
He studied mineralogy and botany without an mstrudoi 
and graduate el in medicine at the University of lenn 
sylvania m 1844 Continuing his work m inatomy and 
physiology he visited Europe m 1818 but both be foie 
and after this period of foreign study lectured and taught 
in American medical colleges In 18) Jho was appointed 
professor of anatomy m the University of Pe nnsylvania pay 
ing special attention to comparative arntomy In 1881 
he promoted tho establishment m the same institution 
of the department of biology, of which ho be came director, 
and meanwhile taught natural history m Swirthinoio C ol 
lege, near Philadelphia His pipers on biology and palae 
ontology were very numerous covering both fauna and ilora, 
and he was the recipient of various American and foreign 



188 LEIGH — L 

■degrees and honours His Cretaceous Reptiles of the 
United States (1865) and Contributions to the Extinct 
lertebrate Fauna of the Western Territories (1874) were 
the most important of Ins larger works , the best known 
and most widely circulated was an Elementary Treatise 
on Human Anatomy (1860, afterwards revised m new 
editions) Ho di<d m Philadelphia on the 30th April 
1891 (c f n) 

L6ifftl 9 a municipal borough (1899) and market town 
m the I eigli parliamentary division of Lancashire, England 
6 miles south east of Wigan by rail Modern erections 
are a theatre arid a technical school and public library 
There are a town hall and public baths Area 6349 a* res 
Population (1881), 21,733, (1891), 30,81 r >, (1901), 
40,001 

Leighton, Frederick Leighton, Baron 

(1830-1896), Pnghsh painter and sculptor, was born it 
Scarborough on 3rd December 18 30, the son of a 
physician His grandfithor, Sir James leigliton, ilso 1 
physician, was long resident at the Court of St 1 etc rsburg 
He was taken abroad at a very early age, and did not 
return to live m FngLnd till he wis thirty years old In 
1840 ho learnt drawing at Home under Signor Meh The 
family moved to Dresden and Berlin, wheie he attended 
classes at the Ac ulcmy In 184 3 he wis sent to school 
at Pranklort and in the winter of 1841 lecompimed his 
family to Florence whore his future career as an artist 
was decided There lie studied under Be77Uoli end 
Scgnohm at the Accidomia dcllo Bello Arti, and attended 
anatomy classes under /inotti but he soon returned to 
complete his gene ril education at Iran kf or t receiving no 
furthoi diiect mstrue turn in art for five years He went to 
Brussels m 1848, where lie met Wieitz and Gallait, and 
painted some pic tuns, including “Onnabuo finding Giotto 
and a poi trait of himself In 1819 he studied for a few 
months in Pans where he copied litian and Correggio 
m the louvre, and then letuniod to Irinkfort, wheie ho 
settled down to serious art work under Pdward Stcinlc, 
whose pupil he declared he wis “in the fullest sense of 
the term Though his aitistie training was mainly 
Gorman, and his mastei belonged to the same school 
as Cornelius and Oveibeek ho loved Italian art and 
Italy, and the fust picture by which he became known 
to the British public was Cimabuc s Madonna carried 
in lioussion through the Stieets of P Jounce, 1 winch 
appealed at the Royil Academy m 1855 (see Plate) 
At this time the woiks of the Pie luiphaclites 
almost abseil lx d public mtucst in ait — it was the yc ir 
ot Holman Hunts ‘light of the World and the 
“ Hose ue by Millais \ ot Li ighton s pietuie, wine h w is 
painted m quite a diikrent stylo, created a sensition and 
was purchased by (Jiucn Yietoua Although suite his 
infamy he had only visited higlind once (in 1851 when 
he e line te> see the Gioit Exhibition) he was not quite 
unknown m the cultuud and aitistu world of I ondon as 
he hiel made many fi lends during a resiehneo in Rome 
of some two yeirs or more itter he left Tunkfoit m 
1852 Amongst those wue Giovanni Gosta Robert 
Browning Janus knowhs Gtorge Mason, and Sir Edvard 
Poynter, then a youth whom he allowed to work m his 
studio Ho also nut Thackeray who wrote from Rome 
to the young Millais ‘Heio is a vcrsitile youu^ dog 
who will run you close for tire presidentship one of these 
days 1 During these years he punted seveial Ilorentme 
subjects — “Tybalt and Romeo, “The Death of Brunei 
leschi a cartoon of “ I he Pest in P lore me accoidmg to 
Boccaccio, and “ The Reconciliation of the Montagues 
and the Capulets He now turned Ins attention to 
themes of classic legend, which at lirst he treated in 
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a “Romantic spirit” His next picture, exhibited in 
1856, was “The Triumph of Music Orpheus by the 
Power of his Art redeems his Wife from Hades.” It 
was not a success, and he did not again exhibit till 
1858, when he sent a little picture of “The Fisherman 
and the Syren” to the Royal Academy, and “Samson 
and Delilah ” to the Society of British Artists m Suffolk 
Street He still lived abroad, but in 1858 he visited 
London and made the acquaintance of the leading Pre- 
Raphaelites — Rossetti, Holman Hunt, and Millais In 
the spring of 1859 he was at Capri, always a favourite 
resort of his, and made many studies from nature, mclud 
mg a very famous drawing of a lemon tree It was not 
till 1860 that he settled m London, when he took up his 
quarters at 2 Orme Square, Bayswatei where he stayed 
till, m 1866, he moved to his celebrated house in 
Holland Park Road, with its Arab hall decorated with 
D imascus tiles There he lived till his death He now 
begun to fulfil the promise of his “ Cimabue, and by such 
pictures as “ Paolo e Francesca,” “ The Star of Bethlehem/ 
‘Je/ebel and Ahab taking Possession of Niboths Vine 
yard, “ Michael Angelo musing over his D) mg Servant/ 
‘A Girl feeding Peacocks,” and “The Odalisque/ all 
exhibited in 1861-63, rose rapidly to the head of his 
profession The two latter pictures wore marked by the 
rhythm of line and luxury of colour which are among the 
most constant attributes of his art, and may be regarded 
as his first dreams of Oriental beauty, with which he 
ifterwirds showed so great a sympathy In 1864 he 
| exhibited “Dante in Exile (the greatest of his Italian 
pictures), “Orpheus and Turydice and Golden 

Hours ” In the winter of the same ycai he was elected 
an Associate of the Royal Academy After this the 
main effort of his life was to reili/e visions of Ixauty 
suggested by classic myth and history If we add to 
pictures of this class i few Scnptunl subjects, a few 
Onental dreams one or two of tcndei sentiment like 
‘ Wedded ; (one of the most popular of his pictures and 
well known by not only an engraving, but a statuette 
modelled by an Italun sculptor), l number of studits 
of very various types of female beauty, “Tercsina, 
“Bionelina’ ‘Bianca/ Woretta, Ae , and an occasion U 
portrut, we shall neady exhaust the two classe s into which 
I ord Leighton s work (as a punter) can be divided 

Amongst the finest of his classical pictures were — 

‘ Syracusan Bndo leading AJild Beasts m Piocession to 
the Temple of Diana’ (1866) “ Venus disrobing for the 
Bath” (1867), ‘ Mectia at the Jomb of Agimemnon, 
and “Helios and Rhoelos” (1869), “Hereules wicstlmg 
with Death for the Body of Alcestis (1871) “Clytem 
nestra (1874) “The Daphntphona (1876) Nausieaa 
(1878), “An Idyll’ (1881) two lovers under a spreading 
o ik listening to then piping of a shepherd and gazing on the 
rich pi un below, “Phryne (18S2), i nude figure standing 
m the sun, ‘Cymon and Iplngenia’ (18tf4, see Plate), 
“Gaptive Andromache (1888) now m the Manchester 
Art Gallery, with the ‘ Last Watch ot Hero (1887), 

‘ The Bath of Psyche ’ (1890) now m the Chantrey 
Bequest collection, “ The Garden of Hespendes (1892), 

“ Perseus and Andromeda and “ I he Return of Perse 
phone, now m the Leeds Gallery (1891), and “Clytie ’ 
his last work (189G) All these pictures are characterized 
by nobility of conception, by almost perfect driughtsman 
ship, by colour which, if not of the highest quality, 
is always original, choice and effective They often 
reach distinction and dignity of attitude and gesturo, 
and occasionally, as in the “ Hercules and Death, 
the “Electra,” and the “ C lytemnestra, a noble mten 
sity of feeling Porhaps amidst the great variety of 
qualities which they possess, none is more universal and 
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more characteristic than a rich elegance, combined with an 
almost fastidious selection of beautiful forms It is the 
super eminence of these qualities, associated with great 
decorative skill, that make the splendid pageant of the 
“ Daphnephoria 9 the most perfect expression of his nidi 
vidual genius. Here we have his composition, his colour, 
his sense of the joy and movement of life, his love of art 
and nature at their purest and most spontaneous, and the 
result is a work without a rival of its land in the British 
School 

Lughton was one of the most thorough draughtsmen of 
his day His sketches and studies for his pictures are 
numerous and very highly esteemed They contain the 
essence of his conceptions, and much of their spiritual 
beauty and subtlety of expression was often lost m the 
elaboration of the finished 
picture He seldom succeeded 
in retaining the freshness of 
Ins first idea more completely 
than in his last picture — 

“ Clytio — which was left 
unfinished on his easel He 
rarely painted sacred sub 
jects The most beautiful 
of his few pictures of this 
kind was the “ David musing 
on the Housetop (186 5) 

Others were “Phjah in the 
Wilderness ” (1879), “ Elish i 
raising the Son of the 
bhunammite (1881), and 
a design intended for the 
decoration of the dome of St 
Pauls Cathedral, “And the 
Sea gave up tho Dead which 
were m it (1892), now in 
the Tate Gallery, and the 
terrible “Ilizpah ot 1893 
His diploma picture was “ St 
Jciome,’ exhibited in 1869 
Besides these pictures of 
sacred subjects he made some 
designs for Dalziels Bible, 
which for force of imagina 
tion e xcel the p un tings 1 he 
finest of these are ‘ C am aad 
Abel ’ and “ Samson with the 
Gates of Gaza 

Not so easily to be classtd 
but among the most indi 
vidual and beautiful of his pictures, are a few of winch 
the motive was purely msthetic Amongst these may 
specially be noted “ Iho Summer Moon * two Greek girls 
s’eepmg on a marble bent h, and ‘ The Music Lesson in 
which a lovely little girl is seated on her lovely young 
mothu s lap learning to play the lute With these, as a 
work produced without any literary suggestion, though 
very difFeient in feeling, may be associated the “Eastern 
Slingcr scaring Birds in the Harvest time Moon rise 
(1879) a nude figure standing on a raised platform m a 
held of wheat 

Leighton also painted a few portraits including those 
of Signor Costa, the Italian landscape painter Mr I 1 
Cockerell, Mrs Sutherland Orr (his sistu) Amy, Lady 
Colendge Mrs Stephen Ralli, and (the finest of all) Sir 
Richard Burton the traveller and Eastern scholar, which 
was exhibited in 1876 and is now m the National Portrait 
Gallery 

Like other painters of the day, notably Mr G I Watts, 
Lord Leighton executed a few pieces of sculpture His 


“Athlete struggling with a Python” was exhibited at 
tho Royal Academy m 1877, and was purchased for tho 
Chantrcy Bequest collection An illustration of this 6no 
work is given in the article Seui pttjke, Fncy But vol 
xxi p 562 Another statue, “The Sluggard * of equal 
merit was exhibited m 1886 , and achauning stituette of 
a nude figure of a girl looking over her shoulder at a fiog, 
called “Needless Alarm was completed in tho saint yeai, 
and piescntul by the artist to Sir John Mill us m at know 
ledgmont of the gift by the latter of Ins picture, ‘Shell 
ing Peas He made the beautiful design for tilt rove iso 
of the Jubilee Medal of 1887 it was also his habit to 
make sketch models in wax for the figure m his pu lures, 
many of winch are m the possession of the Royal Academy 
As an illustrator m bliek and white lie also dt serves 

to 1*5 rcnumbettel especially 
for the cuts to Dal/iels Bible 
already mentioned and his 
lllusti itions to C eorge Eliot s 
Romola , which npj>cared m 
the (ornliill Maya me llie 
lattei are full of the spnit 
of Ilorcnoe and the hlortn 
tines and show a keen sense 
of humour, else where ex 
eluded from Ins work Of 
his decorative paintings, the 
best known are the elegant 
composition (m spnit fresco) 
on the walls of the South 
Kensington Museum, repio 
seating “ llie Industiial Aits 
of Wai and Peace There 
also is the refined and spmted 
figure of ‘ C imabue m 
mosaic In 1 yndhurst church 
aie mural decorations to the 
memory <f Mr Pej»ys (oek 
ertll lllustiatmg “The 
Parable e>i tho Wise and 
hoolish Virgins 

Leighton s life was through 
out maiktcl by distinction, 
artistu and social Though 
not tall ho had a fine pie 
senee and manners, at once 
genial and couitly He was 
welcomed m all societies, 
from the palace to the studio 
He spoke (iciman Italian, 
and Irench as well as I nglish He had much taste 
and love for music and consider ible gills as an orator 
of a florid type His 1 residential Discourses were full 
of elegance and culture (published, London, 1896) 
For seven years (1876-81) he commanded the 20th 
Middlesex (Artists) Rifle Volunteers, refiling with the 
rank of honoiaiy colonel and subsequently re cei\ mg the 
Volunteer Decoration ^ et no social attritions or 
sue cesses dmited him from his ele\otion to Ins pio- 
fession, the welfare of Ins brethren m irt, oi of 
the Royal Academy As president he wis punctilious 

in the discharge of his duties, it idy to give help and 
encouragement to artists young and old and Ins tenure 
of tho office was nnrkccl by some wi e anel liberal re- 
forms He fitejuenily went abionl, generally to Italy, 
where he was well known and appit ciated He visited 
Spain in 1866 Egypt m 1868 wheu he went up the 
Nile with Ferdinand do Lcsscps m a steamer lent by 
the Khedive He was at Damascus for a shoit time m 
1873 It was Ins custom on all th&se trips to make little 
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(Fr m a photograph by Kllwtt a d Fry 1/yndon ) 
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lively sketches of landscape and buildings These fresh 
little flowers of his leisure used to decorate the walls of 
his studio, and at the sale of its contents after his death 
realized considerable prices It was when he was m the 
full tide of his popularity and success, and apparently in 
the full tide of his personal vigour also, that he was struck 
with angina pictorm 1 or a long time he struggled 
bravely with this cruel disease, never omitting except 
from absolute massity any of his olfuial duties except 
during a brief jicnod of rest abroad, which failed to pro- 
duce the desired efFcct His death occuried on 25 th 
January 1S% 

I cighton was elected an Academician in 1868, and su< 

< ceded Sir I rincis Ormt as Piosidcnt m 1878 whin he 
was knighUd He was created a baionct m 1880, and 
was laiscd to the peerage in 18%, a few (Dys only In foie 
his death He held lionoiary degiees at the Univusities 
of Oxfoid, Gambndgc, Dublin, Edinburgh, and Durham, 
was an Associate of tlu Institute of I ram e , a Commander 
of the Legion of Honour, and of the Older of I eopold 
Ho was a Knight of the Coburg Older, “Dun Veidienstc, 
ami of the Piussian Order Pour le \f drift * and a 
member of at least ten foreign Academics in 1859 ho 
won a medal of the second class at the Paris Salon, and at 
the Exposition Uni verst He of 1880 i gold medal As a 
sculptoi lie was awarded a medal of the lust class in 1878 
and the Uraml 1 rix in 1880 
8oo Art Annual (Mis A I A no) 1881 Royal Academy Cata 
logue Winter Ixlubiti n 1SU7 Nahc nal ( allot y of Bntish Art 
Catalogue — ( Monkiiouhf Jtntish Contemporary Artnt 

Loudon 18 f H) — LuNicsi Rhys J/edenok Lord Leighton Lon 
don 1898 1900 (c Mo) 

Lei pa. See 1 Ohmisc ii Li ii A 

Leipzig:, a town of the kingdom of Saxony, Germany, 
situated 101 miles by rail south southwest of Berlin one 
of the most important commercial centres of Germany a 
town of very considerable ami growing industrial enterprise, 
the seat of the Supremo t ourt of the empire and of one of 
the oldest and most influential of its universities During 
the last twenty years of the 1 9th century an unusual number 
of new public buildings were erected On Augustus 
Plat/ are the museum, to whuli two spacious wings were 
added in 1883-86 , the post ofhee, rebuilt m 188 ) the 
university buildings, reconstructed m 1894 97 , the 
Paulmcr Kiriho, also rebuilt m 1897-99 and the monu 
mental Monde fountain (1886) Ihe museum contains a 
fine puture gallery and a collection of sculpture Ihe 
university was in 1900 attended by 3269 students a 
number oxcooded by only Berlin and Mima h the number 
of professors was 220 In 1896 the old Gewandlnus or 
concert hall was converted into a kind of market hall for 
use at the fairs a new Gowamihaus having been built to 
the south west of the old town in 1880-84 Immediately 
opposite to it is the new university libiary (1891) which 
now contains some r >00 000 volumes and r >00() MSS Be 
hind that again is the \eademy of Art one wing of which 
accommodates the industi lal ait school ami close beside it 
are the industrial school and tlu conservatory of music 
Between the university librai> and the new Gewandhaus 
stands a monument of Mendelssohn (1892) Itnmedi 
ately to the oast of the industrial art school rises the 
supreme court of justice of the empuo (Bti< hsgeiicht) a 
pile which compares with thegre it ind monumental edifice 
of the Reichstag m Beilin It was built in 1 888-93 fiom 
plans by Ludwig Hoffmann, and is distinguished lor the 
symmetry and harmony of its proportions It bears an 
imposing dome 223 feet high crowned by a bronze hgme 
of truth by O Lessing 18 feet high In tlu same 
quarter stands the Grassi Museum (1891-96) for industrial 
art and ethnology, and south from it the Gothic Petri Ivirche 
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(1885) Farther towards the north come St Thomas’s 
church (1496 , rebuilt by Lipsius m 1885-89), with a lofty 
roof , the historical musical museum , and a bronze statue 
of Leibnitz (1883) A short distance away is the Renais- 
sance building of the Imperial Bank (1885) , and the Markt 
Platz is adorned by a fine monument of Victory (war of 
187 0-7 1 ), designed by biemering and put up in 1 888 On 
the north side of the old town the new exchange (1884-86) 
and the Reformed church (1896-99) stand close together 
On the east the church of bt John, m which is the tomb 
of J S Bach, and outside it the tomb of Gellert, was 
restored m 1894-97 Opposite its main entrance is a 
bronze group of Luther and Melanchthon, by Schilling 
unveiled m 1883 as a monument of the Reformation A 
little farther to the east stand close together the German 
Booksellers House, a German Renaissance structure (1886- 
1888), and the Book trado House (opened m 1900) The 
former contains a booksellers’ museum, with several fine 
specimens of early printing South west of these buildings, 
on the other side of the Tohannisthal lark, are clustered 
together the medical institutes and hospitals of the 
university — the infirmary, womens and other hospitals, 
physico-chemical institute, pathological institute, physio 
logical institute, ophthalmic hospital, pharmacological 
institute, the anatomy schools chemical laboratory, the 
zoological institute, the physico-mineralogical institute, 
the botanical garden, and also the veterinary schools, 
deaf and dumb asylum, agricultural college, and astro 
manual observatory (12 21 30 E, 51 20 6 N) 

In the Tohanna Park arc the Luther church (188 3-86) 
and a bronze statue of Bismarck (1897), m the large 
park of Rosenthal (north of town) are the zoological 
gardens and monuments to Pechner (1897) and Gellert 
It should also be mentioned that in 1897 the citadel 
of Ploissenburg (1213) was pulled down with the 
exception of the tower which is to bo used in the con 
st ruction of a projected town hall The first common lal 
high school in Germany was opened here m 1898 (250 
students in 1900) Since 1878 T eipzig has grown into an 
industrial town of the first rank The book trades still 
maintain tlitir pre eminence and m 1893 gave employ 
merit to over 13,000 persons The iron aud machinery 
trades employed 4500 persons in the same year , the textile 
industries (cotton and yarn spuming hosiery), nearly 
6000 , and the making of scientific and musical instru 
ments, including pianos, 26 £0 Other industries the 

manufacture of artificial flowers, wax cloth chemicals, 
ethereal oils and essences beer, mineial water tobacco 
and cigars, lace, India rubber wares rush work, paper 
the preparation of furs and numerous other branches 
r lhese industries aie mostly carried on m the suburbs of 
PI ag witz Reudmtz I mdonau, anci Gobi is all of which 
along with Lutnt/sch and Ronnowitz, were incorporated 
with Leipzig m 1889 91 In lespcct of its commerce 
Leipzig ranks after Hamburg and probably after Berlin 
also but not aftei any other Geiiuan town The chief 
objects of traftic remain unaltered but to them there have 
been added paper and tobac co Ihe annual t urno\cr of the 
fur trade is estimated at I to 3^ million pounds sterling 
I opulation (1885) 231,224 (1890) 293 02i or including 
half a dozen Suburban c omnium s (1883) I >4 899 (1895), 
399,961, (1900), 455,089 (hoi 1 lan sec p 191 ) 

Leith, a municipal and parliamentary burgh, sea- 
port fishing port and commercial centre, Midlothian 
Scotland on the 1 irth of Forth Up till near the middle 
of the 19 th con tiny Leith was sepirated from Edinburgh 
by marly two miles of open country, but in the vicinity 
of the main thoroughf ires the ground is now built o\cr 
A considerable area m the centre of the town in the 
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South Leith division, which contained many antique 
houses and tenements, has been cleared under an Improve- 
ment Scheme authorized by the Artisans' Dwellings Act 
0[>en spaces for playgrounds, grass plots, shrubs, and trees 
were railed off, and an undoubted improvement was 
effected at a cost of about 120,000 Leith Links, one 


of the homes of golf m Scotland, has under a Provisional 
Order been enclosed by railings and laid out as a public 
park The old Leith High School erected m 1S06 on 
the south side of the links, has bttn demolished, and 
on its site the Leith School Board lnve erected the 
new Leith Academy It is a handsome building 
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It has basement and three upper floors, and comprises 
physical, mechanical, and chemical laboratoru s To 
the academy are drafted senior pupils from the other 
schools under the board for free instruction in the higher 
branches of education The accommodation is for 946 
pupils, exclusive of the science and art departments Hie 
work of the Leith lechmcal College, which m 1899 had 
enrolled 759 individual students m its numerous evening 
classes, is also carried on in the academy Hie Leith 
School Board has under its care twelve schools, affording 
accommodation for a total of 13,428 pupils Secondary 
education is given in Craighall Hoad School as in the 


academy Engineering shipbuilding wood sawing twmc\ 
rope sailcloth hosiery soap and chemical manure inanu 
factures, flour nulling biscuit baking, are some of the 
industries that ha\e made note woi thy process but it is 
as a distributing centre that the town holds the more im 
portant position Imports of grain floui butte r, cheese 
eggs wines, brandies, fnuts and timber nine ise fioin 
year to year Exports of coal it uli fiom se\m to eight 
hundred thousand tons ye arly Le ith is the largest centre 
of the whisky trade in Great Pritam and many wholesale 
houses have built up an export tiade to the British 
colonies the Continent the Lmtcd States Canada, and 
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India, With the completion of the Edinburgh Dock in 
1881, the dock accommodation of the port had reached 
nearly 43 acres, with ample quayage adjoining The 
steady increase of the shipping trade, and the larger 
tonnage of st ameis trading with the Baltic, the United 
States, and the British colonies, made it incumbent on 
the Dock Commission to anticipate in good time the 
varied requirements of the port It has been found 
practicable to miko substantial reductions m the rates 
or port dues from time to time, and for this reason 
the dock revenues are an inexact index of the progress 
of the port An additional dock was projected m 1 890 
involving the r< elamation from the sea on the east side 
of the piers of 75 acres of the beach The cost of 
the ihw woiks, including the eonstru<tion of two addi 
tional graving dorks, is expected to be close upon one 
million Stirling New woiks by the Leith Dock Com 
mission have also been earned out at Newliaven, the well 
known fishing village On ground reclaimed from the si a 
a commodious fish market lias been erected and it is 
intended to carry the existing pier seawards into deep 
water, so that trawler stcamc is liny have quay con vein 
cnees at any stite of tho tide lhe value of hsh landed 
at Newliaven anil sold for tin most part by auction in 
the early morning exceeds £10 000 yearly The tonnage 
of the port of I ( lth in 1881 consisted of 189 vessels of 
80,509 tons gross, m 1899 it was 207 vessels of 193,749 
tons gross The number and tonnage of vessels entering 
and having the port with cargoes and m ballast during 
the year ending 15tli May 1881 was 8797 vessels of 
1 946 052 tons For the year ending at same dite m 
1899 tlio fig uk s wire 12 076 vessels of 1,74 3,140 tons 
Tho customs revenue collected at the port m 1881 was 
£479 805 and in 1900, £1 090 138 The dock rates on 
shipping for the year to 15th May 1899 yielded £30,0GG 
on mi potted goods £35810, and on exported goods, 
£15 709, total £81,015 The Dock Commission had 
also a revenue from gia\ing (locks, cranes rails, bridges, 
ballast, rents fuis W , amounting to £27 8G0 In 1900 
tlio imports amounted to £12,931 781, und tho exports 
to £5,297 990 lopulation (1881), 59,485, (1891), 
68,707, (1901), 70,007 

Leltmerltz, an episcopal see and chief town of a 
distnet of the same name m Bohemia, Austria Steam 
navigation on the 1 lbe begins at this town, winch his an 
important transit tnule as will as m the products (corn, 
fiuits, hops, and wines) of an exceptionally fertile agn 
cultural elistuet 1 lie principal industries are brewing 
and the man ul ae tuio of malt leather, tiles straw hats, anel 
flour 1 emulation (1890) 11 312, (1900), 1 3,075 

Leltoml8Chl 9 the chief town of a government dis 
trie t, Bolu mia Austna on tin light bank of the Louchna 
near the Moravian iiontiei It has a lit naissanco ch&tuiu 
of the lbtli cuituiy and the oldest Pianst college in 
Bohemia Its munufaetures include linen, cloth, sugai, 
hIiooh pianos, tloui and bui and it his a trade m corn 
and flax as well as m those pioducts lopulation (1900), 
8075, chiefly C/ech 

Leitrim. a maritime county of Ireland, province of 
Connaught 

lopulation —The area of the administrative county in 1000 was 
376 510 acres ofwhu h 76 8/9 wue tillage 210 4 7pftsturc 44fallo\\ 
3074 plantation 20 488 tuif bog 4070 maisli 30 lu ) haiicn mouu 
tain and 25 3 39 watei roads tenets Ac The new adimmstra 
tivo county under the I teal Go\iriiment (Inland) Act 189S is 
identical with the old judicial county The |>opulation m 1881 
was 90 372 and in 1891 78 618 ot whom 39 715 wtre malos and 
38 903 females divided as follows among the different rtligions — 
Homan Catholics 71 098 Protestant rpistopalians 6447 I rosin 
ten ons 246 Methodists 784 and other denominations 43 Tlio 


decrease of population between 1881 and 1891 was 18 00 per cent. 
The average number of persons to an acre was 20 ana 172 to 
each square mile under crops and pasture The population m 1901 
was 69 201 (Roman Catholics, 62 604 Protestant Episcopalians 
5668 Presbyterians 224 Methodists 68u others 20), being a 
decrease of 12 0 per cent The folio wmg table gives the degree of 
education m 1891 



Males 

25 829 

3 946 

5 835 

F a uiles 

Total 

Percentage 

itc 

69 4 
13 0 
17 6 

l r Ep 

Preab 

M< th 

Read and wnto 
Hood only 
Illiterate 

21 262 

4 862 
f 736 

j0 091 

8 808 
11 71 

86 1 
78 
01 

89 4 

6 9 

3 7 

93 5 

4 6 

1 9 


The percentage of illiterates among Roman Catholics in 1881 was 
211 In 1891 there were 3 supenor schools with 67 pupils (Roman 
Catholics Of and 1 rotestants 12) and 193 primary schools with 
13 570 pupils (Roman Catholics 12 145 and I rotestants 142^) The 
number of pupils on tlio rolls of the National schools on 81st 
December 1900 was 14 163 ot whom 12 747 wero Roman C&thdlics 
and 1400 Protestants 

The following table gives the number of butlis deaths and 
marriages in various years — 


Tear 

Births 

I) mtlis 

Marriages 

1881 

19B1 

1081 

245 

1891 1 

1776 

1191 

302 

1900 

1697 

1668 

275 


In 1900 the birth rate per 1000 was 20 2 and the death rate 15 4 
the rate ot illegitimacy was 5 per cent of the total butlis The 
total jiumber of emigrants who left the county between 1st May 
1861 and 31st December 1900 was 74 250 of whom 30 788 were 
males and 37 462 females I he only towns in tho county which 

in 1891 had populations of ovei 1000 were Garrick on Shannon 
(1177) and Manor Hamilton (1061) 

Administration — The county ih divided into two parliamentary 
divisions North and South the number of rcgistcud elt (tors m 
1901 bung roHpcotivoly 6 >01 and 7181 Tho latoable value m 
1900 was £137 953 the smallest amount of any lush county 13y 
the I oral ( ovornment (Iioland) Act 1898 the fiscal and adraims 
trativo duties of tho grand jury weie transferred to a county 
council urban and rural district councils woie established and 
under that Act the county now c ompnses 6 rural sanitary districts 
Agriculture — The following tables givo the acreage under crops 
including meadow and clover and tho amount of livestock m 1881 
1891 1895 and 1900 — 


1 

Wheat 

Oats. 

Iff 

Potatoes 

Turnips 

Other 

Green 

Crops 

u* 

Total. 

ism 

80(5 

1 i 7f0 

8(0 

10 3 3 

048 

10(58 

4(5 3 58 

H (507 

IS >1 

J7 

11 (87 

630 

1(5 (0 

1 190 

28 0 

60 113 

8 H 

18 > 

7 

10 14 

42 

14 801 

1304 

18 1 

( 4b 

81 104 

1900 

13 

8 2 i 

Jb J 

13 441 1 

8 9 

2041 

1 so 

( S > 


For 1900 tho total valuo of tho cereal and other (rops was estimated 
at £490 702 Iho mimbci of auts under pasture m 1881 was 
208 044 in 1891 209 711 and in 1900 216 4u7 


lear 

Horses 
ai l 
Mules 

Asses 

Cattle 

She i 

Pigs 

Goats 

Poultry 

1881 

4191 

7984 

81 914 

11 347 

1 * 50 

0 s 

811 9 0 

1811 

4*10 

004 

9 709 

0 087 

8 1 

9407 

544 *2> 

189 

498 

90 0 

01 960 

17 MtU 

336 

907 

8 3 10 

1900 

4349 

98 j 

98 10 

17 1 

2 8 4 

9315 

4 8 5 


The number of milch cows in 1891 was 37 092 and in 1900 
36 116 It is estimated that the total valuo of cattle idieep and 
pigs for 1900 was 41 243 7 11 In 1900 tho numler of holdings not 
exceeding 1 acre was 803 between 1 and f 883 between 5 and 15 
5154 between 15 and 30 6229 between 30 and ^0 1817 between 
50 and 100 669 between 100 and 200 163 between 200 and 600 
44 and above 500 6 total 14 768 Tho number of loans issued 
(the number of loans being tho same as the number of tenants) 
under the Land Purchase AotR 1885 1891 and 1896 up to 31st 
March 1901 was 1649 amounting to 4254 614 The number of 
loans for agricultural improvements sanctioned under sec 31 of 
the Land Act 1881 lietwecn 1882 and 1901 was 625 and the 
amount issued was 435 084 Tho total amount issued on loan for 
all classes of works under the Land Improvement Acts from the 
commencement of operations m 1847 to 31st March 1901 was 
£76 506 (w H Po) 
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LtlxdMy a seaport and harbour of refuge of Portugal, 

3 miles north of the mouth of the Douro, being the outer 
port of Oporto The harbour, which is of artificial con 
stniction, has an area of over 220 acres, and admits vessels 
of 5000 tons, the depth at the entrance being nearly 50 
feet The port is m the commune of Matosinhos, which 
m 1900 had a population of 7680 

Leland, Charles Godfrey (1824 ), 

American author, son of a merchant, was born at Phil 
adtlplua, 1 )th August 1824, and educated at Princeton, 
where he graduated m 1846 He went to Europe and 
studied at Heidelberg, Munich, and Pans He was at 
Pans during the revolution of 1848, and took an active 
part m it He then returned to Philadelphia, and after 
being admitted to the bar m 1851, devoted himself to 
contributing to periodicals editing various magazines, and 
anting books At the opening of the Civil War he 
started at Boston the Continental Maqa me, which ad 
vocatcd the emancipation of the slaves In 1868 he 
became known as the humorous author of Hans lireit 
manns Lai lads (1867-70), the work with which his name 
will be substantially associated These dialect poems, 
burlesquing the German American, at once became popular 
In 1809 he left America for Purope, and till 1880 was 
occupied chiefly m London, with literary work, and after 
returning to Philadelphia for six years in 1880, he again 
made his home m Europe, chiefly at Ilorence Though 
his humorous verses were most attractive to the public, 
Leland interspersed his lighter work with the serious study 
of folk lore particularly of the gypsies, Ins wn tings on tlio 
latter (Fru/hdi Gypsies , 1872, Ike Gt/psies, 1882 Gypsy 
Sorter?/ 1891 &c ) being recognized as invaluable con 
tnbutions to the literature of the subject 

LoiTlborg (Polish, Lw6w\ the capital of the Austrian 
erownland of Galicia and now, according to its popula 
tion the fifth city of the Dual Monarchy (after Vienna, 
Budapest, Prague, and Trieste) and the fourth of Austna 
The population in 1890 was 127,913, m 1900, 159,618 
(Poles estimated at 82 per cent , Germans 10 per cent , and 
Kuthemans 8 per cent , 52 6 j>cr cent Roman Catholic 
17 ptr cuit Greek Catholic, 28 4 per cent Ttwisli, and 
2 per cent Protestant) Its garrison comprises 10,326 
men It is the seat of a Roman Catholic a Greek, and 
an Armenian archbishop, and has 14 Roman Catholic 
churches a Greek church, jin Armenian church, and a 
lrot< stint church, two synagogues and 11 Hebrew 
hou i s of prayer, together with numerous Catholic and 
C i u k rdigious communities including 11 convents In 
addition to the university (with over 100 professors and 
20 jH students m 1901) m which Polish has been the lan 
guagf of instruction since 1871, educational requirements 
are provided for by a polytechnic (711 students m 1901), 
a Roman Catholic, and a Greek Catholic theological 
seminary, 5 gymnasia, a reahchule , 2 training colleges, and 
5 other technical and special schools Its industries now 
include the manufacture of machinery and iron wares, 
m itches, stearin candles and naphtha, arrack and liqueurs, 
ehoe olate, chicory, leather, and plaster of Paris as well as 
brewing, corn milling, and brick and tile making It 
has important commerce in linen flax licin^ wool, and 
seeds and a considerable transit trade It appears, from 
the statistics published by the municipal authorities, that 
the Tewish element is chiefly responsible for the large 
proportion of illegitimate births In 1892 there were 
1944 legitimate and 585 illegitimate Roman Catholic 
births as compared with 489 legitimate and 938 lllegiti 
mate Jewish births, a ratio winch roughly agrees with 
that prevailing at Cracow From 350 to 400 children 
are annually legitimized j 


— LEMUR 193 

LemgO, a town of Germany, principality of Lippe, 58 
miles by rail south west of Hanover It has several old 
gable-ended houses of the 15th century, a church rebuilt m 
1290, a town hall (1589), and several religious and philan 
thropic institutions, as well as production of meerschaum 
pipes, cigars, and woollens Lemgo once belonged to the 
Hanseatic League Population (1885), 6443. (1900) 
8840 V 1 

Lemnos, a histone island of the ifgean Sea, chief 
town of a sanjak of Turkey and the seat of a Greek bishop 
with jurisdiction over I emnos and Aghios Strati ihe 
valleys are fertile, and on the heights there is good grazing 
for sheep and goats The chit f i xports are barley, sesame, 
cheese, and wool Population 27,079, mostly Greeks 

Lemolnne, John (1815-1892) trench journalist, 
was born, of Irench parents, in Tondon 17th October 
1815, and educated first at an Inghsh school and then m 
I ranee In 1846 he began wntmg for tin Journal des 
Debats on I nglisk and other foreign questions, and under 
the Empire his brilliant pen was actively employed 
m holding up to admiration the free institutions of 
England by contrast with Imperial methods He became 
one of the most influential writers m Pans After 1871 
he supi>orted Thiers, but his sympathies rather tended 
towards a Liberalized monarchy, until the comte de 
Chambords policy made such a development an impossi 
bility, and he then ranged himself with the Moderate 
Republicans In 1875 John I anomne was elected to the 
Irench Academy, and in 1880 he w r as nominated a life 
senator Distinguished though he was for a real know 
ledge of England among the I rench journalists who wrote 
on foreign affurs, his tone towards 1 nglish polity greatly 
changed in later days, and though he never shared the 
extreme French bitterness against Ingland as regards 
Egypt, ho maintained a critical attitude towards Great 
Britain which served to stimulate Irenth Anglophobia 
Ho was a frequent contributor to the Leone des Deur 
Mondes and published scveial books, the best known of 
which is his Etudes Critiques (I 8 G > ) He died m Pans, 
14th December 1892 

Lomur Tmpoitant advances in our knowledge of 
the extinct menders of this gioup have been made In 
the first place the Fiench Necrolemur (E ncy lint vol 
xiv p 144) has bten identified gcncncally with Micro 
chuems of the Hampshire Tertiaries Secondly, Adapts 
(l c) has been proved to be a true lemur, closely related 
m the structure of the tympanic region of the skull to 
the Malagisy lemurs, and then by difluent from the 
African galagos In the North American Eocene lemurs 
are represented by Anaptomorphus, now known to have 
large eyi sockets and triangular upper molars of the 
ti ltubercular typo But the most important discoveries 
have bee n made m the superficial dt posits of Madagascar 
Meqaladapis, of which two species are known is the 
largest of all lemurs The skull is distinguished by its 
elongation and the small size of the oyc sockets the 
upper molars appi oximating to the trituberoular type and 
presenting considerable resemblance to those of the living 
Lejndolemur The brain is of a rimaikably low ty pe In 
one species the approximate length of the skull is 250, 
and in the second 330 millimetres Fvm more interest- 
ing are the two large species of L esopithecus, which are 
likewise from Madagascar, and one of which was at first 
described as Globilemur They show a very complicated 
type of bram, and were at first regarded as indicating 
Malagasy representatives of the Anthropoidea In regard 
to the character of the tympanic region of the skull, this 
genus shows several features characteristic of the more 
typical Malagasy lemuroids, and the eye sockets are 

S VI —25 
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open behind, while the dentition is numerically the same 
as m some of the latter On the other hand, m several 
features Neeopithecus resembles the Anthropoidea , the 
upper incisors are not separated in the middle line, and 
the upper molars present the pattern found m the Cerco- 
ptthectdce The resemblances to apes are not confined to 
the skull, but an found m almost all the bones Prob- 
ably the genus may be regarded as a specialized lemuroid 

Lenbach, Franz von (1836 ), German 

painter, was born at Schrobenhausen, in Bavaria, on 
13th December 1836 His father was a mason, and the 
boy was intended to follow his fathers trade or lx? a 
builder With this view he was sent to sehool at Lands- 
borg, and then to the polytechnic at Augsburg But after 
seeing one day Hofner, the animal painter, executing 
some studies, he made various attempts at painting whieh 
his fathers orders interrupted Ilowevei, when he had 
seen the galleries of Augsburg and Munich he finally 
obtained his fathers permission to become an artist, and 
worked for a short time m the studio of Grade, the 
painter, after this he devoted much time to copying 
Thus he was already accomplished in t< clmique when lie 
became the pupil of Piloty, with whom he sot out for 
Italy in 1858 A few interesting works remain as tlio 
outcome of this first journey — 4 A Peasant set king Shelter 
from Bad Weather (1855), 1 The Goatherd (1860 in 
the Sehaek Gallery, Munich) and ‘The Aich of Titus’ 
(in the Palfy collection, Budapest) On returning to 
Munich, he was at once called to Weimar to take the ap 
pointmeiit of professor at the Academy and there he became 
the frnnd of Begas, the sculptor, and of Bocklin But 
he did not hold it long having made the acquaintance of 
Count Schack, who commissioned him to paint a great 
number of copies for his collection Ltnbach returned to 
Italy the same year, and there copied Titians “bacicd 
and Profane Love, his “ Venus ’ m the Inbuna, and 
many other famous pictures After copying, at Munich, 
Van Dycks “Lady playing the Violoncello,’ he set out 
in 1867 for Spain There he copied not only the famous 
pictures by Velasquez in the Prado but also some land 
scapes m the museums of Granada and the Alhambia 
(1868), now in the Schack Gallery In the previous year 
he had exhibited at the great Exhibition at Pans several 
portraits, one of which took a third class medal In 1878 
he exhibited the ‘ Portrait of Canon Dollmger ’ Len 
bach exhibited frequently both at Munich and at Vienna, 
and in 1900 at the Pans Exhibition was awarded a 
Grand Pnx for painting He has painted many of the 
most remarkable iicrsonagos of bis time for instance the 
king of Havana the empress of Austria, the queen of 
Italy, the Jb mporor William 1 , Frederick I IT the I mperor 
William II Bismai ck (q v ) Moltke, Gladstone Bocklin, 
Stuck, Liszt Wugnei, Bulow, Andrassy, Count Sehaek 
(1870 and 1875), and Pope Loo XIII 

See Bkkikpsuii Lenbach Vdhaqcn und klasmqs Monats 
heftc Munich 1891 — Hi ooiti n I is Jirtraits de Lenbaih 
<2 / Exposition de Munich I ariH 1899 — h Knai kfuss Lenbach 
Leipzig —Franz von Lenbach Eildnme Munich 1900 

Lenormant, Francois (18 *7-188*), Assyri 

ologist and archaeologist, was born m Paris on 17th 
January 1837 His lather, Charles Lcnormant distin 
guished as an an hieologist numismatist, and Egyptologist, 
was anxious that his son should follow m his steps He 
made him begin Greek at the age ot six, and the child 
responded so well to this precocious scheme of instruction, 
that when ho was only fourteen an essay of his, on the 
Greek tablets found at Memphis, apj>eared in the Eevue 
Archeologiquc In 1856 he won the numismatic prize of 
the Academic dcs Inscriptions with an Owssay entitled 
Clamficatton des Monnates des I abides In 1862 he 
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became sub-librarian of the Institute In 1859 he accom 
pamed his father on a journey of exploration to Greece, an 
expedition destined to end sadly, for Charles Lenormant 
succumbed to fever at Athens (24th November) In spite 
of this unhappy event, Lenormant returned to Greece 
three times during the next six years, and gave up all the 
time he could spare from his official work to archaeological 
research These peaceful labours were rudely broken 
into by the war of 1870, when Lenormant sened with 
the army and was wounded in the siege of Pans In 
1874 he was appointed professor of archaeology at the 
National I ibrary, and m the following year he collaborated 
with Baron de Witte in founding the Gazette Anheologique 
As early as 1867 he had turned his attention to Assyrian 
studies, and was among the first to recognize m the 
cuneiform inscriptions the existence of a non Semitic lan 
guage, now known as Accadian Lenormant s knowledge 
was of encyclopaedic extent, ranging ovei an immense 
number of subjects, and at the same time thorough, 
though somewhat lacking perhaps in the strict accuracy 
of the modern school Most of his varied studies were 
directed towards tracing the origins ot the two great 
civilizations of the ancient world, which were to be sought 
in Mesopotamia and on the shores of the Mediterranean 
He had a jierfect passion for exploration Besides his 
early expeditions to Greece, he visited the south of Italy 
throe times with this object, and it was while exploring 
in Calabria that he met with an accident which ended 
fatally m Pans on 9th December 1883, after a long 
illness The amount and vauety of Lenormant s woik is 
truly amazing when it is lemembcred that lu dnd at the 
early age of forty six Pi obably the best know n of his 
books aie Les Omqines de l Imtoire dapies la Jhfde, 
and his ancient history of the Last and account of 
Chaldean magic Tor breadth of view combined with 
extraordinary subtlety of intuition, ht was probably un 
nvalled (a / ) 

Lenox, a town of Berkshire county Massachusetts, 
USA, containing an area of 22 square miles of hill 
country Hie principal village in the town, of the same 
name as the town, is at an altitude of 1200 feet, and 
about it are high hills — Yokun beat (2080 feet), South 
Mountain (1870 feet), Bald Head (1583 feet), and Rattle 
Biiake Hill (1540 feet) Lenox contains the summer houses 
of many wealthy and prominent pusons The village 
is principally built along the mam stre et but the villas are 
scattered over the surioundmg hills m all directions with 
fine carriage roads to and among them Ihe season is in 
the fall of the yefr, whtn outdoor amusements, such as 
horse racing golf, tennis and polo are rife Population 
(1880), 2043, (1890), 2889, (1900), 2942 

LOUS, town, arrondissement of Bctliune department 
of Pas de Calais, Trance J2 miles southeast of B6thune 
by rail, on the I ens canal It has important iron and 
steel foundries and forges, and manufactories of steel 
cables, and occupies a central position m the coalfields of 
the department, which produced m 1900, 14 594,575 tons 
of coal Population (1881) 10 487 , (1891), 13 730, 
(1901), 24,370 Two and a half miles west south west 
lies Lifviaf likewise a centre ot the coalfield, with a 
traffic in 1900 of 289,721 tons Population (1881), 
8281, (1891), 11,704, (1901) 17,600 

Lantlnl (the ancient I eontim), a town of the province 
of Syracuse, Sicily, Italy, 36 miles by rail north north west 
of Syracuse, on a hill 14 miles south-east of the marshy lake 
Lentim or Biviere This lake is about 20 miles in circum 
fercnce, and generally thronged with water birds and full 
of eels, mullet, <Lc The town manufactures pottery, and 
produces cheese, lime, and olive oil, and has a technical 
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school Lentuu and its citadel were almost entirely 
destroyed by an earthquake in 1693 Population (1881), 
12,740, (1899), 11,000 About one mile to the south east 
and higher up lies the town of Cablentini, founded by 
Charles V , but greatly injured by the earthquake of 1693 
Population (1881), 6530, (1897), 5500 

Lao XIII [Vincent Joachim Raphael Lewis Pecci] 

(1810 ), Pope, reckoned the 257th successor of St 

Peter, was born at Carpmcto, 2nd March 1810 His 
family was Sienese m ongm, and his father had served 
m the army of Napoleon His earliest education he re 
ceivtd from the Jesuits at Viterbo and in Home In the 
jubilee year 1825 he was selected by his fellow-students 
to head a deputation to Pope Leo XII , whose memory he 
subsequently cherished and whose name he assumed in 
1878 Weak health, consequent on over study, prevented 
him fiom obtaining the highest academical honouis, but he 
graduate d as doctor in theology at the age of twenty two, 
and tin n entered the “Accademia, * a college in which clergy 
of aristocratic birth are trained for the diplomatic service 
of the Roman Church Two years later Gregory XVI ap 
pointed him a domestic prelate, and bestowed on him, by 
way of apprenticeship, various minor administrative offices 
in the pontifical State Ht was ordained priest 31st 
December 1837 and a few weeks later was made governor 
of Benevento, where he had to deal with brigands and 
smugglers, who enjoyed the protection of some of the 
noble families of the district His success here led to his 
appointment m 1841 as governor of Perugia, which was 
it that turn a centre of anti papal secret societies Tins 
post lu held for eighteen months only, but in that brief 
period he obtained a reputation as a social and municipal 
refonner In 1843 lie was sent as Nuncio to Brussels, 
l>emg first consecrated a bishop (19th February), with the 
title of archbishop of Damn tta During his three years' 
residence at the Belgun capital he gamtd the esteem of 
Leopold I and was presented to Queen Victoria of I ng 
land and the Punic Consort He also made the acquaint 
ance of many Englishmen, Archbishop Whately among 
than In January 1846, at the request of the magistrates 
and people of Perugia, he was appointed bishop of that 
city , but before returning to Italy he spent the month of 
lebruary m London (wlieie ho was present at one of 
I ord Palmerston s receptions), and the months of March 
and Anril in Pans On ln£ arrival in Rome he would, 
at the request of King Leopold, have been created cardinal 
but for the death of Gregory XVI be ven ycais lattr, 
1 9th Dtcembe r 1853, he received the red hat fiom Pius I X 
Meanwhile, and throughout his long episcopate of thnty 
two years, he foreshadowed the zeal and the enlightened 
policy later to bo displayed in the prolonged peuod of 
Ins pontificate, building and restoring many chuiclus, 
striving to elevate the intellectual as well as the spiritual 
tone of his tleigy, and showing m Ins pastoral letters an 
unusual regaul foi learning and for social reform His 
position in Italy was similar to that of Bishop Dupanloup 
in b ranee , and, as but a moderate supporter of the policy 
enunciated m the Syllabus, he was not altogether perwria 
grata to Pius IX But he protested energetically against 
the loss of the Pope's temporal power in 1870, against the 
confiscation of the property of the religious orders, and 
against the law of civil marriage established by the Italian 
Government, and he refused to welcome Victor Emmanuel 
m his diocese Nevertheless, he remained in the compara- 
tive obscurity of his episcopal see until the death of 
Cardinal Autonelli , but m 1877, when the important 
papal office of Camerlengo became vacant, Pius IX ap 
pointed to it Cardinal Pecci, who thus returned to reside 
m Rome, with the prospect of having shortly responsible 
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functions to perform during the vacancy of the Holy See, 
though the Camerlengo was traditionally regaided as dis 
qualified by his office fiom succeeding to the papal throne 

When Pius IV died (7th February 1878) Cardinal 
Pecci was elected Poi>e at the subsequent Conduce with 
comparative unanimity, obtaining at the third scrutiny 
(20th 1 ebruary) forty four out of sixt* one \otes or more 
than the requisite two-thirds majout) The Conclave was 
remarkably free fiom political influences, the attention of 
Euiope being at the time engrosstd by the presence of a 
Russian army at tiu gates of Constantinople It was 
said that the long pontifical of Pius I\ led soiih of the 
cardinals to vote for Pecci since his age (within a few 
days of sixty-eight) and health wai ranted the expectation 
that his reign would be compaiativelj bnet but he had for 
years been known as one of the few Papable taulinals 
and although his long seclusion at Perugia had caused Ins 
name to be little known outside Ttal), then was a genual 
belief that the Conclave had selected a man who was 
a prudent statesman as well as a di vout churchman , 
and Newman (whom he created a caulinal m the year 
following) is reported to have said, * In tilt successor of 
Pius I recognize a depth of thought, a tenderness of he ait, 
a winning simplicity, and a power answeung to the name 
of Leo which prevent me from lamenting that Pius is no 
longer here ' 

The se cond clay after his election Pope Lt o XIII crossed 
the Tiber incognito to his foimer residence m the Ealconien 
Palace to collect his papers, returning at once to the Vatican, 
whue he continued to regard himself as imprisoned so 
long as the Italian Government occupied the city of Rome 
He was crowned in the bistme Chapel 3rd March 1878, 
and at once began a reform of the papal household on 
austere and economic lines which found little favour with 
the entourage of the former Pope To fill posts near his 
own pei son he summoned ceitain of the Peiugian clergy 
who had betn trained under his own eye and fiom the 
first he was less accessible than his piedtcessoi had been 
either in public or private audience Externally unt vent 
ful as his life henceforth necessarily was, it was marked 
clue fly by the reception of distinguished peisonagcs and 
of numerous pilgrimages, often on a large Btale, fiom all 
parts of the world, and by the issue of encyclical letters 
The strictu theological training of the Roman Catholic 
clergy throughout the world on the line s laid down by 
bt Thomas Aquinas was his first care, and to this end 
he founded in Rome and endowed \n academy bearing 
the great schoolmans name, further devoting about 
.£12 000 to the publication of a new and splendid edition 
of his woiks, the idea being that on this basis the lattr 
teaching of l atliolie theologians and many of the specula 
tions of modern thinkers eould l>est be harmonized and 
brought into line Hit study of Church history was next 
encouraged, and m August 188 5 the Pope addressed a 
letter to Cardinals Dt I uca Pitix, and Heigenrotlu r, in 
which he made the remaikablt concession that the Vatican 
archives and libraiy might be placid at the disposal of 
persons qualified to compile manuals of histoiy His 
belief was that the Gliuieh would not suffer by the pub 
hcation of documents A man of liteiary taste and 
culture, familiar with the classics, a facile writer of Latin 
verses as well as of Ciceronian piose, lie was as anxious 
that the Roman clergy should unit< human science and 
literaturei with thur theological studies as that the laity 
should be educated in the principles of religion , and to this 
end he established in Rome a kind of voluntary School 
Board, with members both lay and clerical , and the rivalry 
of the schools thus founded ultimately obliged the State 
to include religious teaching m their curriculum The 
numerous encyclicals by which the pontificate of Leo XIII 
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will always be distinguished were prepared and written 
by himself, but were submitted to the customary revision 
H is first (4th August 1879) was on the scholastic philo- 
sophy In later ones, working on the principle that the 
Christian Church should superintend and direct every 
form of civil life, he dealt with the Christian Con 
stitution of States (1st November 1895), with Human 
Liberty (20th June 1888) and with tht Condition of the 
Woiking Classes (15th May 1891) This last, entitled 
liei am n ova/ am, 
was slightly tinged 
w ith modern social 
ism , it was doseiibed 
as “the social Magna 
( haita of Catholi 
cisrn, and it won for 
him the name of 
the woiking man s 
Pope liansUted 
into the ch l e t 

mode rn languages 
uuny thousands o f 
copies were eircu 

luted among tli 

woiking classes m 
Catholic countius 
Othu encyclicals 
such as those on 
Christian Mai nag c 
(l()th lebiuaiy 
1880), on the Kosary 
(1st September 

188 1, and again 5th 
September 1898) 
and on I rc emasonry 
(20th April 1884) 
dealt with subjects 
on which his pic 
doetssor had been 
accustomed to pro 
uounec allocutions 
and were on similai 
lines It was the 
knowledge that in 
all points of religious 
faith and pi act ice 
I eo \III stood prt 
c isoly whore J ms 
IY had stood that 
served to rendu in 
effectual others of Ins 
t n yehcals, m which 
lie dealt earnestly 
and effectively with 
nutters in which or 
thodox Protestants 


September 1895 a condemnation of the Anglican form as 
theologically insufficient was issued, and was directed to 
be taken as final 

The establishment of a diocesan hierarchy m Scotland 
had been decided ujx>n before the death of Pius IX , but 
the actual announcement of it was made by Leo XIII 
On 25th July 1898 he addressed to the Scottish Catholic 
bishops a letter, in the eouise of which he said that 
“ many of the Scottish people who do not agree with us 

in faith sincerely 
love the name of 
Christ and strive to 
ascertain His doc 
trine and to imitate 
His most holy ex 
ample The Irish 
and American 
bishops he sum 
momd to Borne to 
confer with him on 
the subjects of Home 
Buie and of “ Amen 
canism respect 
ively In India lie 
established a dio 
cesan hierarchy, 
with seven aicli 
bishoprics the auh 
bishop of Goa taking 
pieccdtnce with the 
mnk of Patriaich 
With the Govern 
nient of Italy his 
general polity was 
to be as conciliator} 
as was consistent 
w ith his oath as I opt 
never to surrender 
the “patrimony ot 
ht Peter , but a 
moderate attitude 
was rendered diflh 
cult by partisans on 
uthei side m the 
pre ss, each of whom 
tlainied to represent 
his views In 1879, 
addiessmg a con 
griss of Catholic 
journalists m Borne, 
lie exhorted them 
to uphold the neees 
sity of the temporal 
] lower, and to pro- 
claim to the world 
that the affairs of 
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had a s> mpatlic tic inteiest with him and might othu wise 
have lent an ear to Ins counsels Such were the lettt rs on 
the Study of Holy Scripture (18th Novemboi 1893) and 
on the Beumon of Christendom (20th June 1894) He 
showed special anxict} for the leturn of Ingland to the 
Itoman Catholic fold, and addressed a letter ad Anglos, 
dated 11th April 1894 This he followed up by an 
encyclical entitled Satis C ognitmn, on the Unity of the 
Chuich (29th June 1896), and the question of the 
validity of Anglican ordinations from the Boman Catholic 
point of view having been raised in Homo by \iscount 
Halifax, with whom the Abbe Duchesne and one or 
two other I reach priests were in sj mpathy, a commission 
was appointed to consider the subject, aid on 1 5th 


Italy would never prosper until it was restored, in 
| 1887 he found it necessary to deprecate the violence 
| with which this doctrine was advocated m certain 
, journals A similar counsel of moderation was given 
I to the Canadian press m connexion with the Mam 
toba school question m December 1897 The less con 
dilatory attitude towards the Italian Government was 
resumed m an encyclical addressed to the Italian clergy 
(5th August 1898), in which he insisted on the duty of 
Italian Catholics to abstain from political life while the 
Papacy remained m its ‘painful, precarious, and intoler 
able position * And m January 1902 reversing the 
l>olicy which had its inception m the encyclical, Merwn 
noyarum , of 1891, and had further been developed ten 
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years later in a letter to the Italian bishops entitled 
Graves de communi, the “ Sacred Congregation of Extra- 
ordinary Ecclesiastical Affairs” issued instructions con 
cermng “Christian Democracy in Italy/ directing that 
the popular Christian movement, which embraced m its 
programme a number of social reforms, such as factory 
laws for children, old age pensions, a minimum wage m 
agricultural industries, an eight-hours day, the revival of 
trade guilds, and the encouragement of Sunday rest, should 
divert its attention from all such things as savoured of 
novelty and devote its energies to the restoration of the 
temporal power The reactionary policy thus indicated 
gave the impression that a similar aim underlay tht 
appointment about the same date of a commission to mqun e 
mto Biblical studies, and in other minor matters Leo 
\III disappointed those who had looked to him for 
certain reforms in the devotional system of the Chinch 
A revision of the breviary, which would have involved 
the omission of some of the less credible legends came 
to nothing while tho recitation of the office in honoui of 
the Santa Casa at Loreto was imposed on all the clergy 
ilio worship of Mary, largely developed during the reign 
of Pins I\ , received further stimulus from Leo, nor did 
he do anything during his pontificate to comet the 
superstitions connected with popular beliefs concerning 
relics and indulgences 

His polity towards all governments outside Italy was to 
support them vv lit rev er they leprcsonted social older and 
it was with difficulty that he persuaded lrtncli Catholics 
to be united in defence of the Republic In 1885 lie 
successfully arbitrated between Germany and Spun m a 
dispute conct ruing tho Caroline Islands In Ireland he 
tondemned the “ Plan of Campaign/ but he conciliated 
the Natl malists by appointing Dr Walsh aiclibishop of 
Dublin His hope that his support of the British Govern 
inent m Ireland would bo met by the establishment of 
formal diplomatic relations between the Court of St 
lames s and the Vatican was disappointed But the 
jubilet of Queen Victoria m 1887 and the Pope’s priestly 
jubilee a few months later were the occasion of friendly 
intercourse between Rome and Windsor Mgi Rutfo 
Scilla coming to London as special papal envoy, and the 
duke of Norfolk being received at the Vatican as the 
bearer of the congratulations of the queen of England 
RumHr courtesies were exchanged during tho jubilee of 
1897 and again m March ^902, when Edward VII sent 
the e ul of Denbigh to Romo to congratulate Leo XITI 
on reaching his ninety third year and the twenty filth 
year of his pontificate 

lhe elevation of Newman to the College of Cardinals in 
1879 was regarded with approval throughout the Ln e ln»h 
speaking world, both on Newman’s account and also as 
evidence that Leo XIII had a wider horizon than his 
predecessor, and Ins similar recognition of two of the 
most distinguished “ mopportumst ” membeis of the 
Vatican Council, Haynald archbishop of Kalocsa, and 
Prince Furstenbcrg, archbishop of Olmutz, was even moxo 
noteworthy Dupanloup would doubtless have received 
the same honour had he not died shoitly after Leo’s ac 
cession Dolhnger he attempted to reconcile but faikd 
An Armenian schism was healed by him and he laboured 
much to bring about the reunion of the Oriental t hurehes 
with the see of Rome, establishing Catholic educational 
centres m Athens and in Constantinople with that end m 
view He used his influence with the Tsar, as also with 
the emperors of China and Japan and with the shah of 
Persia, to secure the free practice of their religion for 
Roman Catholics within their respective dominions 
Among the canonizations and beatifications of his pontifi 
cate that of Sir Thomas More, author of the Utopia, 


197 

is memorable His encyclical issued at Easter 1902, and 
described by himself as a kind of will, was mainly a 
reiteration of earlier condemnations of tht Reformation, 
and of modern philosophical systems, which b> their 
atheism and materialism are responsible for all existing 
moral and political disorders Society, he earnestly 
pleaded, can only find salvation by a return to C hnstiamty 
and to the fold of the Roman ( atholu < liurth 

The personal appearance of Lto \IT1 in his latei years 
is thus dtscubcd b> Mr Thaddeus, who painted Ins 
portrait — “lope Leo \I1I is of medium height His 
attenuated figuie is btnt by study and the weight of yeais 
but in every movement he is astonishingly quick and 
energetic His head is a most lcmarkable one, once seen 
never to be forgotten, with its every batuu out of stmt 
proportion, yet with the harmony of the whole The 
small, bright, rapid eyes, set dose together denote the 
man who is ever on the seal eh tho largely developed 
aquiline nose a capacity foi domination The month 
when under a pleasing influence ioinm into an exceed 
ingly wide, sweet smile its bent vole nt expression brighten 
mg the whole face and supplying the benignity vvlueh 
is less observable m the eyes lhe si in is so thin 

that a perfect nctwoik of blue veins is visible ovu all 
the white ascetic laec lie is gifted with the fire and 
the impulses of youth, without its accompanying pliVMtal 
strength Grave and serious m manner, speaking slowly 
but with energetic gestures, simple and abstemious m lus 
life, — Ins daily bill of fare being reckoned as haidty costing 
a couple of francs, — he distributed lai^e sums m chanty, 
and at his own chirges placed costly istrononueal mstru 
ments in the \atiean Observatoiy, providing also aeeom 
modation and endowment for a staff of officials He 
always showed tht greatest interest in sent net and m 
htcratuie, and he would have taken i position as i 
statesman of tho fust rank had he held office in any 
scculir government He may be reckoned the most 
lllustnous Pope since Benedict \I\ , and under him 
the papacy acepnred a prestige unknown since the Midd o 

LOO ben, an old imnmj, town situate <] on a ]>< mnsula 
fount d by the Mui nvci m Stymi, Austin Put of its 
old wills and toweis still it mam It has a welllnown 
ae itlcmy of mining ind a numlier of technical schools 
Its extensive lion woiks and tiach m lion aif a con 
st quencc of its position on tho verge of the important 
lignite deposits of Dppei Styria and m the neighbourhood 
ot the lion mines and furnaces of Voidtrnbeig and 
i isenerz with which it is eonneeteel by lailway The 
prelmunaiy peace concluded at Jeobcn lx tween Austria 
and I lance on the 18th of Apnl 1797 is commemo 
rated by a monument 1 opulation (1890), 8127 , (1900) 
10 20*1 

Leominster, a municipal borough and mai ket town 
in the Leominster pailnmcntaiy division (since 18^ >) of 
He lefordshue England 12 miles north ol Hereford by 
i ill A flee Jibi ii v has be on elected The district is rich m 
oiclmds hop gardens and agucultural lincl and there aie 
cider woiks m the town Aiea of borough, 8284 acics 
Population (1891) 5079, (1901) >826 

Leominster, a town of Woieestci county Massa 
chusetts, U h \ in i biohen, hilly region messed by tho 
New \ork, New H iven and Haitfoul Rail toad The 
principal village in the town lit us the same name as the 
town, and is on the Nashua nvcr It has some linnu 
factures of vai ious kinds Population (1880) 5772 (1890), 
7269 , (1900), 12, 192, of whom 2827 were foreign bom 

Leon, an ml ind piovmce in the north west of Spann 
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It is divided into 10 administrative districts and 234 
parishes, covering 6166 square nulcs The population 
was 384,197 m 1897, the average birthrate being 3 89 
per cent , the death i ate 3 11 per cent , and the proportion 
of illegitimite births 4 69 per cent The mam railway 
line from Madrid to C orunna passes through the province 
from Loon city a branch runs to Ovudo, and to Gijon 
on the north coast with a sub-branch to Yierzo Ihe 
chief exports are cattle, mules, iron, leather, coal, and 
butti r 

7 ho province jh very rich m mines but only f3 (51 coal) are 
woikcrl \\ lnlo 418 aie unproductive The coalmines developed 
considoiably towards the end of the 19th century and employ 
moie than a thousand hands live companies had an out 
put m 1898 of 144 700 tons of coal and 29 280 tons of coke 
besides 40 f 00 tons of anthiacitc In 1898 the live stock included 
9625 hoi ses 2056 mules 16 220 asses 159 604 cattle 4 r >2 820 
sheep 26 584 pip and 108 127 goats Agriculture is mijmrtiint 
1 56 1 55 acres being devoted to wheat 212 f 52 to l vo oats bailey 
and niai/c 9200 to pod fiuit 51 407 to vines and 2 r 00 to gar 
banjos ot cluck pea 

Leoily the capital of the above pi o vince had a 
population of 15,300 m 1897 About the middle of the 
19fch century it seemed to be decaying fast, but a 
revival lias set m The chuiclus and convents have 
been repaired, especially the noble cathodial the lestoia 
tion of which took ton years The local industries, 
particularly those connected with chemicals, leather, 
foundries machinuy and railwaj rolling and fixed 
stock, have much devolojied, is lias also tlu trade in 
agricultural products Pin m w town has spiead beyond 
the dilapidated walls of the Roman and medneval bound 
aries Leon has an institute seminaries, and handsome 
municipal buildings and hospitals 

LfeOflj chief town of a province of Nicaragua Central 
Amonea, on the railway from Cormto to I ake Managua, 
50 miles uoith west of Managua Until 1855 Leon was 
the capital of Nicaragua, and suffered severely 111 tlu civil 
wars , but owing laigcly to the advantage of railway 
communication it has moveud much of its prosperity 
Besides a laigc general trade it has several extensive 
tanneries whuli supply cheap leather for oxport Popu 
lation about H 000, or including that of the large Indian 
suburb of Subtiaba, from winch the mode rn town had its 
origin, about 45 000 

Leonard, Hubert (1819-1890), Belgian violinist 
and teaeher, was born at Bellame on 7th April 1819 He 
studied under Habemck at the Paris Conservatone, gave 
concerts in the jumcipal towns of Furopc and succeeded 
de Beriot as professor of the violin at the Brussels Con 
servatoire m 1851 It is tspeeiall) as a teacher that 
Leonard acquired fame He wrote a great deal for his 
instrument, and Ins published works inelude six con 
certoa, studies, fantasias Ac , besides many duets in 
collaboration with T itolff GnSgoue, and Servais He 
died m Pans, 6th May 1890 

Leonforte 9 a town of the province of Catania, 
Sicily, Italy, 52 miles west by north of Catania (49 miles 
by rail) It has sulphur mines and flour mills Altitude, 
3400 feet above sea level Population (1881), 15,645, 
(1897), 15,000 

Leopold II (Leopold Louis Philippf Marie 

Yiotor1, king of the Belgians (1835 ), son of King 

Leopold I and Princess Louise, daughter of Louis 
Philippe, king of the I rench, was bom at Brussels, 9th 
April 1835 In 1846 he was created duke of Brabant 
and appointed a sub-lieutenant m the army, m which he 
served until Ins accession, by w Inch turn he had reached 
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the rank of lieutenant-general On attaining full age he 
was made a member of the Senate, and distinguished him 
self by the keen interest he took in its proceedings, and 
especially m those which concerned the development of 
Belgium and its trade On 22nd August 1853 he married 
Marie Henrietta, daughter of the late Archduke Joseph of 
Austria, and after making a tour round the chief towns 
of Belgium, the young duke and duchess travelled, m 
1854-55, through Italy and Austria to Egypt, Palestine, 
and Greece In 1860 the duke visited Constantinople, 
which, owing to the Crimean war, had necessarily been 
omitted from the programme in 1855 , and two years 
later he went to Spam and Morocco, after spending a few 
days on the south coast of England In the autumn of 
the same year he paid a second visit to Egypt, this time 
md Algiers and Tunis, and, proceeding to Mount Sinai, 
did not return to Brussels until June 1863 In the 
following year hi made the most distant and most not 
able of his numerous journeys, visiting China and India 
He returned in 1865 through London, in order to tender 
special thanks to Queen Victona and the British Govern 
ment for the courtesies received throughout the British 
dominions in Asia On the death of Ins father, 10th 
December 1865, he succeeded to the crown as Leopold II , 
and on 28th January 1869 their majesties lost their only 
son, the Crown Prince Leopold, wheieupon the kings 
brother, Philip, count of blandeis, became heir to the 
throne During the I lanco Prussian war King Leopold 
pieserved a stnct and honourable neutrality m a period of 
unusual difficulty and danger But the most notable and 
far reaching event in his career was the foundation of the 
Congo Fret State While still duke of Brabant Leopold 
II was the first to call the attention of the Belgians to 
the need of enlarging their horizon beyond sea, and as 
king he gave the first impulse towards the development of 
this idea, by founding m 1876 the Association Inter 
nationale Afncamo This was followed in 1878 by the 
formation of the Counts d* Etudes du Haut t ongo, which 
in its turn developed into the Congo 1 i ee State The 
history of these transactions, from 1878 to 1884, is given 
by Sir II M Stanley m The Ccnujo and the founding of 
its free State (1885), which contains a full account of 
Stanley s explorations made under commission from King 
Leopold, who contributed j£50,000 from his privy purse 
towards the expenses It was in this connexion that 
King Leopold sought an interview with General Gordon 
m 1880, and obtained his promise, subject to the approval 
of the Wai Office, to ontei the Belgian service on the 
Congo Three ) ears later las majesty claimed fulfilment 
of the promise, and Gordon was about to proceed to the 
Congo when the British Government claimed his services 
for the Sudan An excellent linguist, King Leopold was 
also an ardent traveller, and a patron of art, literature, and 
science, he founded m 1874 a yeaily prize of 25,000 
francs for the best work on a given subject announced 
five years m advance As duke of Brabant he held 
aloof from politics, and after his accession he followed 
the strict constitutional line to which his father always 
adhered 

Leprosy IS now included among the parasitic dis 
eases The cause is believed to be infection by the 
bacillus lepras, a specific microbe discovered by Hansen in 
1871 1 his organism, which closely resembles the tubercle 

bacillus, is always found associated with leprosy, but all 
attempts to cultivate it and to produce the disease by 
experimental inoculation have failed or met with doubtful 
success The proof of causation is, therefore, still incom 
plete It is worthy of note that tuberculosis is very 
common among lepers, and especially attacks the serous 

• 
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membranes* The essential character of leprosy is a great 
multiplication of cells, resembling the “granulation cells 1 ’ 
of lupus and syphilis, in the tissues affected, which become 
infiltrated and thickened, with degeneration and destruction 
of their normal elements The new cells vary in size 
from ordinary leucocytes to giant cells three or four times 
larger The bacilli are found in these cells, sometimes m 
small numbers, sometimes in masses The structures 
most affected are the skin, nerves, mucous membranes, and 
lymphatic glands 

The symptoms arise from the anatomical changes mdi 
cated, and they vary according to the parts attacked. 
Three types of disease are usually described — (1) nodular, 
(2) smooth or anaesthetic, (3) mixed In the first the skm 
is chiefly affected, in the second the nerves, the third 
combines the features of both It should be understood 
that this classification is purely a matter of convenience, 
and is based on the relative prominence of symptoms 
which may be combined m all degrees Ihe incubation 
period of leprosy — assuming it to be due to infection — is 
unknown, but cases are on record which can only be 
explained on the hypothesis that it may be many years 
The invasion is usually slow and intermittent There are 
occasional feverish attacks, with the usual constitutional 
disturbance and other slight premonitory signs, such as 
changes m the colour of the skm and m its sensibility 
Sometimes, but rarely, the onset is acute and the character 
istic symptoms develop rapidly these begin with an 
eruption which differs markedly according to the type of 
disease In the nodular form dark red or coppery patches 
appear on the face, backs of the hands, and feet, or on the 
body they are generally syinmeti ical and vary from the 
size of a shilling upwards They come with one of the 
feverish attacks and fade away when it has gone, but only 
to return After a time infiltration and thickening of the 
skin become noticeable, and the nodules appear They 
are lumpy excrescences at first pink but changing to 
brown Thickening of the skm of the face produces a 
highly characteristic appearance, lecalling the aspect of a 
lion The tissues of the eye undergo degenerative changes , 
the mucous membrane of the nose and throat is thickened, 
impairing the breathing and the voice , the eyebrowB fall 
oft, the ears and nose become thickened and enlarged 
As the disease progresses the nodules tend to break down 
and ulcerate, leaving open sores The patient whose con 
dition is extremely wretch^I* gradually becomes weaker, 
and eventually succumbs to exhaustion oi is carried off 1 by 
some mtercurrent disease, usually inflammation of the 
kidneys or tuberculosis A severe cage may end fatally 
in two years but as a rule when patients are well cared 
for the illness lasts several years There is often tern 
porary improvement, but complete recovery from this 
form of leprosy rarely or never occurs The smooth type 
is less severe %nd more chronic Ihe eruption consists of 
patches of dry, slightly discoloured skm, not elevated 
above the surface These patches are the result of morbid 
changes affecting the cutaneous nerves, and are accom 
panied by diminished sensibility over the areas of skm 
affected At the same tune certain nerve trunks m the ami 
and leg, and particularly the ulnar nerve, are found to be 
thickened In the further stages the symptoms are those 
of increasing degeneration of the nerves Bull® form 
on the skm, and the discoloured patches become enlarged , 
sensation is lost, muscular power diminished, with wasting, 
contraction of tendons, and all the signs of impaired 
nutrition The nails become hard and clawed , perforating 
ulcers of the feet are common , portions of the extremities, 
including whole fingers and toes, die and drop off Later, 
paralysis becomes more marked, affecting the muscles of 
the face and limbs The disease runs a very chronic 


199 

course, and may last twenty or thirty years Recovery 
occasionally occurs In the mixed form, which is probably 
the most common, the symptoms described are combined 
m varying degrees Leprosy may be mistaken for syphilis 
tuberculosis, amhum (an obscure disease affecting negroes, 
in which the little toe drops off), and several affections of 
the skin Diagnosis is established by the presence of the 
bacillus lepr® m the nodules or bull®, and by the signs of 
nerve degeneration exhibited in the an®sthetic patches of 
skm and the thickened nerve trunks 

In former times leprosy was often confounded with 
other skm diseases, especially psonasis and leucodeima, 
the white leprosy of the Old testament was probably a 
form of the latter But thoie is n > doubt that true 
leprosy has existed from timo immemorial Inscriptions 
for treating it have been found in Fgypt to which a date 
of about 4600 bc is assigned The disease is described 
by Aristotle and by later Greek writers, but not by Hippo 
crates though lepiosy derives its name from his “lepra ’ 
or ‘scaly ’ disease, which was no doubt psoriasis In 
ancient tunes it was widely prevalent throughout Asia as 
well as in Egypt, and among the Greeks and Romans 
In the Middle Ages it became extensively diffused m 
Europe, and m some countncs — I ranee, England Germany, 
and Spam — every considerable tow n had its leper house, 
in which the patients were segregated Ihe total number 
of such houses has been reckoned at 19,000 Ihe earliest 
one in England was established at Canterbury in 1096, 
and the latest at Highgate m 1472 At one time there 
were at least 9 r ) religious hospitals for lepers in Croat 
Britain and 14 in Ireland (Sir James Simpson) Duung 
the 15th century the disease underwent a remaii able 
diminution It practically disappeared m the civilized 
parts of Europe, and the leper houses were given up It 
is a singular fact that this diminution was coincident 
with the great extension of syphilis (see Prostitution) 
The general disappearance of leprosy at this time is the 
more unintelligible because it did not take effect every 
where In Scotland the disease lingered until the 19th 
century and in some other parts it has never died out at 
all At the present time it still exists m Norway, Iceland, 
along the shores of the Baltic, in South Russia, Greece, 
Turkey, several Mediterranean islands, the Riviera, Spain, 
and Portugal Isolated cases occasionally occui elsewhere, 
but they are usually linpoited The Teutonic races seem 
to be especially free from the taint Leper asylums are 
maintained m Norway and at two or three places m the 
Baltic, San Remo, Cyprus, Constantinople, Alicante, and 
Lisbon Except m Spam, where some increase has taken 
place, the disease is dying out The number of lepers m 
Norway was 3000 m 1856, but has now dwindled to a 
few hundreds They are no longer numerous m any 
part of Europe On the other hand, leprosy prevails 
extensively throughout Asia, from the Mediterranean to 
Japan, and fiom Arabia to Siberia It is also found in 
nearly all parts of Africa, particularly on the east and 
west coasts neai the equator In South Afnca it has 
greatly increased, and attacks the Dutch as well as natives 
Leper asylums have been established at Itobbcn Island near 
Cape Town, and in Tcmbuland In Australia, where it was 
introduced by Chinese, it has also spread to I uropeans In 
New Zealand the Maoris are affected , but the amount of 
leprosy is not large m either country A much more 
remarkable case is that of the Sandwich Islands, where the 
disease is believed to have been imported by Chinese It 
was unknown before 1848, but m 1866 the number of 
lepers had risen to 230 and m 1882 to 4000 (Liveing) 
All attempts to stop it by segregating lepeis m the settle 
ment of Molokai appear to have been fruitless In the 
West Indies and on the American continent, again, leprosy 
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has a wide distnbution It is found m nearly all parts 
of South and Central America, and in certain parts of 
North America — namely, Louisiana, California (among 
Chinese), Minnesota, Wisconsin and Dakota (Norwegians), 
New Brunswick (h rench Canadians) 

It is difficult to find any explanation of the geo- 
graphical distnbution and behaviour of leprosy It seems 
to affect islands and the sea coast more than the intenor, 
and to some extent this gives colour to the old belief that 
it is causal or fostered by a fish diet, which has been 
revived by Mr Hutchinson, but is not generally accepted 
I eprosy is found in interiors where fish is not an article 
of diet Climate again, has obviously little, if any, 
influence The thcoiy of heredity is equally at fault, 
whether it be applied to account for the spread of the 
disease by transmission or for its disappearance by the 
elimination of susceptible persons The latte r is the manner 
in which heredity might be expected to act, if at all, for 
lepers art remarkably sterile But we set it persisting 
among the 1 astern roots, who have bten continuously 
exposed to itssthetive influence from the earliest times, 
while it has disappeared among the Europeans, who were 
affected very much later The opposite theory of hereditary 
transmission from pari nts to offspring is also at variance 
with many obstrved ficts Leprosy is very rarely eon 
genital, and no oasis havi oi cut rid among the descendants 
to the third geni ration of lbO Norwegian lepers settled 
in the Umtid Statu* Again if hi ri dit iry transmission 
were an effi i tive influcnu the diseasi could hardly have 
died down so rapidly as it did m Furope in the l r >th 
cintury Ihinwc have the thcoiy of contigiori Thire 
is no doubt that human beings art ltioculable with leprosy 
and that tilt disease may be communicated by close 
contact Cases have been ri corded which prove it con 
elusive ly, for instance that of a man who had nevir been 
out of the British islands but dt veloped leprosy after sliar 
mg for a time the bed and elotlus of his brothel, who laid 
contracted tin disease in the West Indies Other single 
cases of communication from person to jierson liavc been 
t stablished , and on a larger scale, the spread of the 
disease when mtioduced into countries by immigrants has 
bten already noted But t great number of observations 
go to show that the contagiousness of leprosy is very 
slight and quite personal It stuns, at any rate, in 
sufficient to account for the rapid increase which has 
taken place in the Sandwich Islands in spite of the 
segregation This case and somi of the other facts nottd, 
such as the extensive dissemination of the disease in 
Eurojie during the Middle Ages, and its subsequent rapid 
die lino, suggist the existence of some unknown epidemic 
factor Poverty and msumtatiou are said to go with the 
prevalence of leprosy, but they go with every malady, and 
there is nothing to show that they have any special 
influence Vaccination has been blamed for spreading it, 
and a few case s of communication by arm to ai m mocula 
tion are recorded The influence of this factor, howivei, 
can only be trifling Vaccination is a new thing ltprosy 
a very old one , where there is most vaccination there 
is no leprosy, and where there is most leprosy there is 
little or no vaccination In India 78 j>tr cent of the 
lepers are unvaccmatcd, and m Canton since vaccination 
was introduced lepiosy has declined (Uantlie) On the 
whole we must concludo that there is still much to bo 
learnt about the conditions which govern the prevalence 
of leprosy 

With regard to prevention, tho isolation of patients is 
obviously desirable, especially m the later stages, when 
open sores may disseminate the bacilli, but complete 
segregation, which has been urged, is regarded as lm 
practicable by those who have had most experience m 


leprous districts. Scrupulous cleanliness should be 
exercised by persons attending on lepers or brought into 
close contact with them. In treatment the most essential 
thing is general care of the health, with good food and 
clothing The tendency of modern therapeutics to attach 
increasing importance to nutrition m various morbid states, 
and notably m diseases of degeneration, such as tuber 
oulosis and affections of the ni rvous system, is borne out 
by exjyeritnce m leprosy, which lias affinities to both , and 
this suggests the application to it of modern methods for 
improving local as well as general nutrition by physical 
means A large number of internal remedies have been 
tried with varying results , those most recommended are 
chaulmoogra oil, arsenic, salicylate of soda, salol, and 
chlorate of potash In the lattr stages ot the disease 
there is a wide field for surgery, which is able to give 
much relief to sufferers 

Lepsius, Carl Richard (1810-1884), Egypto- 
logist, was born at Naumburg am Saale, 23rd December 
1810, and m 1823 was sent to the “Schulpforti school 
near Naumburg where he came under the influence of 
Professor Lange In 1829 ho entered the University of 
Leipzig, and one year later that of ( dotting en, whero, 
under the influence of Otfned Muller he finally di tided 
to devote himself to the archaeological side of philology 
Irom Gottingen he went to Berlin m 1832, where he 
graduated as doctor with the thesis De tabula 1 u iiihini* 
In the same year he proceeded to study in Pans and was 
commissioned by the due de Luynes to collect yiaterial 
from the Greek and I atm writers for his woik on the 
weapons of the ancients In 1831 he took the Volnty 
prize with his 1 alaoqraphie a/s Mi tteJ del ^ptochtw 
whunq Befriended by Bunsen and Humboldt Lepsius 
threw himself with great ardour into Egyptological 
studies and m 1835 presented to the Berlin Acidemy 
two dissertations on the Egyptian alphabet and numerals 
Having greatly advanced his knowledge of hieroglyphics, 
he proceeded to Turin at the end of 1835 Here his 
meditative studies laid the foundation for his future 
splendid edition of the Book of the Dead (1842) It was 
by his advico that the Drovetti collection at Livorno was 
afterwards acquired for the Beilin Museum In May 
1836 he went to Borne, where Bunsen, who was engined 
on his great work Aegyptens Stelle in der If (tfqesthuhti,, 
had his collaboration In 1837 Lepsius addressed a re 
markable letter to Roselhm on the hieroglyphic alphabet, 
and in the following year left Borne to study the Egyptian 
collections at Leyijen and to visit England He then 
returned to Germany where Humboldt and Bunsen united 
their influence to make his projected visit to bgypt a 
scientific expedition with royal support A prolonged 
stay at Memphis gave lepsius the opportunity of deep 
researches into early Egyptian history and chionology 
At the end of 1845 he returned home, and the results of the 
expedition, consisting of some 1 500 specimens and easts far 
surpassed expectations On 5th July 1846 he married 
Elisabeth Klein, and his appointment to a professorship in 
the Berlin University m the following August afforded 
him the leisure necessaiy for the completion of his work 
In 1856 thfe twelve volumes of his vast Denkmalei aw i 
Aegypten und Aethiopien weie finished, they comprise the 
entire archaeological, palscographical, and historical lesults 
of the Egyptian expedition, and their wealth of lithographed 
inscriptions renders them an indispensable corpus for the 
study of Egyptology In the same year Lepsius detected 
the forgery of the lost work of Stephanus of By zantium, 
AtyvTmmv /Jacrt Actin' avaypa<f>u>v f3i/3\o t Tpcis, which 
Simonides attempted to palm off upon the Berlin Academy 
for 2 500 thalers The next subject that engaged his 



LERCARA- 

attention was metrology, but here the results of his m 
vestigations were warmly contested by Oppert and the 
younger school of Assynologists. His editorship of the 
Zettungfdr Aegyptische Sprache und Alterthumskunde soon 
raised that journal to the rank of an international organ 
In 1866 Lepsius again went to Egypt, and brought back 
with him the famous Decree of Tams or Table of Canopus 
which was found among the ruins of ban, one of the most 
important finds since the Rosetta Stone In 1869 Lepsius 
visited Egypt for the third and last time, and in 1873 
he succeeded Portz as keeper of the Royal Library, 
Berlin, which, like the Berlin Museum owes much to 
his care About ten yeais later he was appointed 
Geheimer Obcrrcgicrungsrath He died at Berlin, 
10th July 1884 Lepsius was a fine specimen of the 
best type of German scholar, modest, patient, simple, 
and enthusiastic (<i f b ) 

Lercara, a town of the province of Palermo Sicily 
Italy, 49 miles south by west of Termini by rail, 2166 feet 
above sea level It has important sulphur mines and 
manufactures of macaroni and lime Population (1881), 
13,324, (1897), 14,000 

Lerlcl, a small seaport town and summer resort of 
the province of Genoa Liguria, Italy, on the east side of 
the entrance to the Gulf of Spozia, 4 miles south east of 
Spezia It has an old castle and three c hurohes and is a 
place of some industry, chiefly lead and silver refining (at 
Pertusola but m the commune) shipbuilding, foundrie 
machine shops, macaroni factories and olive oil pi esses 
Within its tommuno is ban Terenzo, where bhelley lived 
Population (1881), 5575, (1897) 6000 

L^ridll* a province of Spam on the Ircnch frontier 
It lias an area of 4772 square miles and is divided into 
tight administrative districts and 325 pirishcs 11k 
population decreased somewhat between 1887 and 1897 
namely, from 285,117 m the former year to 284 69 3 in 
1897 The birthrate is 3 07 per cult the death rate 
2 74 per cent and the proportion of illegitimate buths 
only 0 90 per cent , the lowest provincial aveiage m Spun 
Ihe railway from Saragossa to Barcelona runs across the 
province for 65 milts The Spanish Government his 
entered into an agreement with 1 rince to nirry another 
line putting I ^rida into communication with larragoua 
and the Mediterranean coasts to the mouth of an inter 
nit) mal tunnel through th3 Pyrenees Inelustiies are in a 
more backward condition than in any othei province of 
( ataloma though there is abundant w iter power and 
excellent wool is obtained There? are, how* V( r 20 
cotton and linen factories 60 flour mills, 70 ihohol 
or liqueur manufactories, 18 papu mills, 16 soip worl s, 
70 sawmills, and a few oil and leather factories The 
local trade is active m wine oil, wool timber cattle, 
mules, liorsds and sheep In 1898 the live stock 
included 2580 horses, 17 263 mules 23 049 asses 21 865 
cattle 158 915 sheep, 15 621 goats, and 16,815 pigs 
Despite the backward state of agriculture 129 7 35 lores 
were in 1898 devoted to the cultivation of wheat, 77,847 
acres to barley, rye oats maize, 10,900 acies to chick 
peas and beans, 103 000 acres to vines ^nd 13 >,627 
acres to olive plantations Mining is as yet unimportant, 
only four mines being worked, but there are 68 registered 
(chiefly lignite), though unproductive 1 f rida, the 
capital of the provmce, had a population of 21 337 
in 1897 The aspect of the placo has changed consider 
ably since 1880 an extensive new suburb having spiung 
up on the left bank of the Segr4, with broad regular 
streets squares, and promenades, forming a marked < on 
trast to the old town on the right bank There aro good 
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schools, hospitals public hbranes, and some trade in the 
products of local industries and agncultuie 

_ Leroy >Beau lieu, Henry Jean Baptiste 

Anatole (1842 ), Flench publicist was born at 

Lisieux m 1842 In 180b he published l nt t/onpt de 
comedum and afterwards Asrni sm la i estimation d< nos 
monuments histoi i /net dtiant l art et dex ant le budt/t t w Inch 
deals paiticulail\ with the ltstoi it ion of tin calliodial of 
bvreux He visited Russia in ord i to collect documents 
on the political end economic oigamzatnm of the ^dav 
nations, and on lus letmn published in the Rtvn dts 
Dtut Month s (188J 89) a suits ot aitnleswith the title 

L Empire ties Tsais et Its Russes Hit woik entitled 
Un A mpeteui un hoi mi Pap une lit t duration , 
published m 1879, was an analvsi and uitiusm of the 
polities of the Second h input ( n It mm< d itat russt 
(1881) ga\c tin histoiy ot the emancipation of the sorts 
by Alexander II Othtr woil s art / s t athohqut s 
Jtbctanr, l At/li t it h 1 ibnahtnu (1890) la J apautt 
le Sonahsme (t la Democrat le (1892) In 1881 M 
I eroy Beaulieu was elected prole ssoi of conte in] >oraiy 
histoiy and b istein attans at the I cole 1 line elt s Scicnct s 
Politiqucs, and in 18S7 he bteurie a membti of the 
Acatlemn de Sen nt t s Morale s et I ohtiques Worn 1 88 3 
to 1891 he re pie suited Aube live ill the Con sell General 
of the Haute Marne 

Leroy-Beaulieu, Pierre Paul (1843 ), 

brcnch economist, bi othu of the pleading, was born 
at Saumui on 9th December 184 3 anti edue Reel 
in Ians at the Luce Pompirtc anti the 1 cole de 
Droit lit afteiwanls studied at Bonn anti Berlin and 
on his return to luis lx^an to wntc foi At /tnt/s 
luvue Aattonah , and hunt L onttmpoiaint In 18(>7 
ht won a pn/e oflered by tilt Aeidunv of Moial Semite 
with an essiy entitled I influent e de letat moial ct 
lntcllcctucl dts populations ouvneits sm le taux ties 
silurcs In 1870 ho g uneel thm pn/cs foi essays on 

1 a colonization die / les peuphs moderns I adimms 
tiation en 1 ranct e t cn Angleteirc, tnd L linpot lone it l 
et sts consequences economiques In 1872 Icioy 
Bt iuluu became piofessoi t>f finauee at the lie wly founded 
l^tole Libit ties Semites lolitiquts, ami in 1880 lit sue 
eeedetl his fithermUw Michel Cheuilici m the (hair of 
politic tl economy in the College de liana Pi ofessor 
Ieio> Beaulieu is the authoi ol stvcial woiks which have 
made then mark beyond the benders of his own countiy 
Among these miy be mentioned his Jut lit? (he* tcoutmit/ves, 
kistouques it tat tstn furs sm U « t/ut nts ( on tt mporamt s a 
scries of studies published between 186 3 anil 1869 m 
which he calculated tin loss ot men and capital caused by 
the gieat Luiopean conflicts Othei woiks by him aie — 
la question won tut it an dn neuomnt siede (1861) Lt 
tt avail ties femmes an dm nnivume sit tit (187 3), 7uiitt dt 
la sennet dts fnuintes (1877) Assai sm la npaititum dts 
udicsscs (1882) LAlaaa et la lu/not (1888), Inn * 
d earn omit politique (1888) and 7 ttaf /nodane et set 
Jonttions (1889) He also founded the £tt/umisle 1 /an 
$ais } on the modtl of the English Itono/ntst Jeroy 
Beaulieu limy be regirded as the leading ltprt si ntative m 
France of orthodox political economy and the most pro 
nounced opponent of prott itionist and col It ctivist doc trine s 
He has stood several times for election on the Municipal 
Council of Pans and the Chambei ot Deputies but always 
without success 

Lerwick, a burgh of baiony, police bmgh and county 
town of Shetland, Scotland cm Pi essay Sound cm the eastern 
shoie of Mainland (or Pomona) the puucipal island of the 
group H consists of one nanow stieet a mile long and 
is 115 miles northeast of jhnkwall and 310 miles from 
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J i ith by steamer There aro county buildings and a new 
town hall which his a Queen Victoria Jubilee com 
mcmoritum clock and chime of bells Jerwick ih an 
import uit fishing c< ntie (1 or statistics see Sum and) 
Tin othi i induHtric s etc connected with the retail trade 
amon n the jsl uids md the knitting of woollen goods 
[here is ste uuc i commiinic ition with Abudten, I utli, 
ind Kirkwall A rnwhnbour has been built giving 12 
fc 1 1 of watei beside tin pui it low tide At the end of 
1000 >S \tss 1 of 21 1 1 tons weu rcgisteied it the port 
In 1888 >2 > \csscls of 8)826 tons entered in 1900, 

H>1 u c Is of \\> ISO tons J vpoits were valued at 
£98 IL in 1888 md LUO 710 m 1900 There is a 
hi i oml 1 1 y s< li > I with an e le me ntary eh paitine nt Popula 
turn (1SS1) 101 >, (1901) 1001 

LesbOS, or M u v i b m (l urkish, Mi lullu) a Turkish 
islind in the A n < in Sea sepuated by a Htrut from 
7 to 10 miles wide from the eoist of Asia Minor 
north of the Gulf of Smyrna and iNinjik of theAnlu 
pi 1 igo vihiye t fliiH he mtiful island Hiniounded by iHta 
teeming with fisli is rtigge d md mount u nous, its highest 
point Mount Olympus (f/ayios J has) using to J080 feel 
ihe e oast line is broken on tin south < ist by 1 orto Ino 
oi Ohvim and on the south wist by tin deeper inlet of 
Porto Kallono I lie uops iri almost exclusively olives, 
hut h n s giapes lemons md oimges no ilso grown 
Antimony good maihlo md a little etui no found in the 
island Ihe c innate is he altliy md te mpeiato the annual 
avuage iiinfill is 26 6 me In s md the eleath late emly 
11 pei 1000 mhibitants I lie principil expoits art olive 
oil Heap and v done i Ihe totil trade ivciages about 
£700 000 tmnuilly tlie nnpoits exceeding the exports 
by about £10 000 J he popul ition is about 1 10 000, of 
whom 1 J 000 ue links and Moslems md 117,000 Greeks 

Leslfia. (Slav onit Hun) an Austrian island in the 
Adriatic off the 1 lain i it I m coast between the islands of 
Bra/m in the north and Cm /nil in the south and divided 
iremi the pomnsul i of Sihhione e Ho by the Narenta channel 
Tt is about 12 miles long with a maximum breadth of less 
than 1 miles It lias a steep lotky coast with a chain of 
thinly wooded him s tom hills of wine h the highest point, 
Monte San Nuclei, is about 2070 feet above tlie level of the 
sea The climate is mild and not only the grape and olive, 
hut dates figs and the carob or lot ust bean flourish The 
cultivation of these hints, boatbuilding, fishing, and the 
pi c partition of losenmry esse mo and liqueurs aro the 
principil lesouieesof the mhibitmts Thechief townand 
hailxmr of the same mmo is the scat of the government 
distnct (which includes Cittavecehia 1 iHsa, and some 
small m lghbournip, islands with a totil population 
of 27,928) and a bishop It is a station of the Austrian 
Lloyd and contains an in senal an ohscivatoiy, and some 
intori sting old buildings of the 16th century Popula 
tion, 3828 

' Leskovatz, a town in Sir via between Nish and 
Vranya on the iailwa> line fiom Nish to Salonu a, H 
miles to the east ol the rivei Menava It is the etntie of 
the Servian lump liidu ti\ the extensive plun in which 
the town lie s glowing the best flax and lit nip m ill tlie 
Balkan pen msul i Ihe pi nn l not only tlie most le rtile 
portion of St i Ml but also tlie Inst cultivate el Bt sides 
flax and htmip excellent tolnceo is giown live villeys 
coinage on the plain fiom diffeient dm (turns and the 
inhabit mts of the wlliges m tin sc \ ilk \ salt all occupied 
in giowmg fh\ ami hemp which tin > ml to I < skov it/ 
to In stored oi maniif u tuic d into io] e s Aftci Pi Knelt 
md \i li Ieslovit/ l the most pope ions town in 
Sonia 1 opulation (189 j) 12 9SU 
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Leslie, Fred [Ibedeeick Hobson] ( 1855 - 1892 ), 
English actor, was bora at Woolwich, 1st April 1855 He 
began a connexion with the stage as an amateur in early 
life, and first apjiearcd at a Lonelon theatre in 1878 He 
had a good voice, and gradually came to the front in light 
opera, and in 1 882 made a great hit as Rip van Winkle 
m Planquette s piece of that name at the Comedy lheatre 
In 1885 he appeared at the Gaiety as Jonathan Wild m 
the burlesque Little Tack hliepjm d His extraordinary 
success in this part determined his subsequent career, and 
thereafter he and Miss Nelly Fallen were the pillars of 
Gaiety burlesque bred Leslies Don Caesar de Kazan in 
liny Bias, or the Blase Rom , was pc i haps the most popular 
of his later parts In all of them it w is 1ns own versatility 
and entu taming personality which formed the attraction, 
whether he sang danced whistled oi “ gagged,” his 
performance was an unending How of high spirits and 
ludicrous charm Under the psc udonyin of A L Torr 
he was acknowledged on the pi ogi amines is part au thoi of 
these burlesques and their success at the Gaiety Theatre 
owed everything to him and Miss Farren, with whom he 
played m perfect association I cslie acted on occasion 
m more serious comedy, lor winch lu had undoubted 
capacity, but his fame rests on his connexion with the 
Gaiety burlesque of the eighties In spite of such clever 
mutators of his methods us b J Lonnen and otlnis, 
bied Leslie s death on 7th December 1892 Rally involved 
the transition of ‘Gaiety burlesque into the “musical 
comedy of the nineties -a form of entertainment depend 
ing much loss on genuine originality 

Lesseps, Ferdinand de (1805-1894)— lew 

lives have had greatu vicissitudes thin, oi ixpinciiced such 
a manifold suece ssion of triumphs and misfoi tunes is tint 
of b cidmand de Lesse ps His 1 ionc h eompatiiots treitc d 
him by turns as a de mi god and a c rmimal ilthouji he h id 
never been other than a great man, nor hid evti merited 
the trials that overwhelmed him during his closing yeais 
History will give him a place of honour for all his acts 
were dominated by an extraoi diuary zeil for the wtlfue 
of his fellow men The origin of his fimily has been 
traced back as far as the end of the 14th century His 
ancestors, it is believed, came from Scotland, and settled 
at Bayonno when that region was occupied by the English 
One of his great grandfathers was town clei k and at the 
same time sccietary to Queen Anne of Ntuberg widow of 
Charles II of Spain, exiled to Bayonne aftc r the accession 
of Philip V From the middle of the 18th century the 
ancestors of Ferdmand de Lesseps followed the diplomatic 
career, and he himself occupied with real distinction 
several posts m the same calling fiom 1825 to 1849 His 
uncle was ennobled by King Louis XVI, and his fathei 
was made a count by Napoleon I 

Ferdinand de Lesseps was born at Versailles on the 
19th of November 180 r > His father, Matlncu do Lesseps, 
was a consul his mother, Catherine de Gnvegn^e, was 
Spanish, and aunt of the countess ol Montijo, mother of 
the bmpress Eugenic His last years were spent m Italy, 
where his father was occupied with Ins consular duties 
lit was educated at the ( ollegc of Henry IV m Pins 
bioin the age of 18 yeais to 20 lie was employed m tlio 
commissary efepartineut of the army Fiom 1825 to 1827 
lit. acted is assistant vice consul at I isbon where las 
uncle, Barth^limy de Lesseps, wis the French ehaige 
d affaires This uncle wis m old companion of I a Pe rouse 
and a siuvivor ot the expedition m which that navigator 
puished In 1828 Ferdinand was sent as an assistant 
act consul to I unis where las fathei was consul general 
He courteously aided tlie escape of \ oussoutf, pursued 
b> tlie soldiers of the Bty ot whom he was one of the 
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officers, for violation of the seraglio law Youssouff I 
acknowledged this protection given by a frenchman by 
distinguishing himself in the ranks of the Trench ami} 1 
ut the time of the conquest of Algeria lurdmaud de j 
Lesseps was also entrusted by his fath* r witli missions to I 
Mu dial Count Clausel, general m-clncf of the army of i 
occup ition m Algeria The marshal wrote to M ithicu 
de I esseps on the 18th of December 18K) I have had 
th pie isurc of meeting your son, who gives promise 
of sustaining with greet eredit the name he bears in 
18^2 leiehnand de Lesseps wis appointed vice-consul at 
Alvxtuidna To the plating m quarantine of the vesml 
which took him to Lgypt is duo the origin of the gieit | 
eonct ption of a canal across the isthmus of Sue / In orde i 
to htlp him to while away the time it tin li/uetto INI 
Mimaut, consul general of Iranot it Alex inch it suit 
him several books, among which was the munon wntten 
upon the Sue/ Canal, accoidiug to Bontparte s lnstrue | 
tions by the tml engineer 
L ipere, one oi the scientific 
members of the hunch ex 
pedition This woik stiuck 
de Ltsstps s miagm ition, 
tnd gave him the idea of 
picrcm 0 tin African isthmus 
Phis idea, moreover, was con 
< e ivt el in e li cumst mce s that 
were to prepaic the way tor 
its le llization Meliemci 
All who wis the vuoioy of 
1 g}pt owed his position to ! 

a cut tin extent to the le 
commendations made m his j 

btliall t > the I rcneh( ovmi 
mint by Mitliicu di Les i 

st ] >s who was consul gem r d 
m J tt ypt when Mehemet All 
ams \ simple colonel Hie 
A leu oy therel'oi e wcl< ome d 
I ei dmaiid afl e e t lonately, 
while Said Pacha, Meliemct s 
son, be gan those friendly 
iclations that ho did not 

iorget latei , when he gave Ferdinand 

him tin concession for mak ( f njh t ur } h ( u i 

mg the Suez C anal Iji 



hrom 1848 to 1819 he was ministei of 1 ranee. tit Madnd 
In the latter year the ( overnment of the hie nth Republic 
eonfided to him \ mi sion to lmim at the moment when 
it was a question whether the exptlhd lu]t would re- 
turn to the \ it nan with or without bloodshid hollow 
mg Ins mtupietition cl the institutions In haireeuved, 
ele ltsstps begin lugoti itions with the existm ( overn 
me nt at Koine aceemlm^ to whnh Pius I\ should pt ict 
fully re entei the A itn m md tin mdcpmd ik of the 
Komans be issuud it tin same time Tut while hi 

was ncgotnting, the ciectrens m 1 i nice had Mused a 

( h m^e m the foie ign poln \ < t the Mom i nine nt Hi com si 
wis disappum d In w is n t dh <1 mil brought 1 1 loro tin 
( ouncilof Stitt which 1 limed lus comb it without fixing 
him a clnnce to justify himself home ittielid ly tin 
! tench um\, wis teken l\ i smlt dtci a months san 
^uiiniy siege M tie 1 cssips tlnn xc tut d from the 
diplomatic strvice and never iltuwuds oeeupuel any 

public ollu In I8 r )l lit 

lost Ins witt tnd diughtu 

it a few eli>s intend 

I uh ips his i m i g \ would 
not Inn been sufficient to 
Mist mi him l^unst these 
icpeftted blow ol de stin} 
if in 18)1 tin ae cession In 
the Mce io} lit \ < f 1 gypt ot 
his old fin nd Slid lathi 
hid not given i new jm 
pulse to tin ideas tint hid 
hiuntcd him foi the last 
twenty two yeais concerning 
the Suez C inal Sudl icha 
invited M de Jesseps to 
J l>ay him a visit ind on the 

< 7th ol Novell) lx i 1854 la 

1 Hided at Alexandrn on 
the With of the same month 
Said Puclm signed the? con 
cession authon/mg M dc 
Itssops to pie i to tht lstli 
mus of Sue / 

A first scheme, indicated by 
de t r beph him w is immediate ly drawn 

<i}ht iir )hlu 111 It and by Jonlo ) OUt by two I ruicll Ulgint Ol S 

who were m the Egyptian 


1833 lordinaud de Lcsseps was sent as consul to C iiro, 
and soon afterwards given the management of the con 
sulate general at Alexandria, a post Jt hat ho held until 
1837 While he was there a terrible epidemic of the plague 
broke out and lasted for two years carrying off more th in 
i third of the inhabitants of Cairo and Alexandria i )ui mg 
this time he went from one city to the other according as 
the danger w^s more pressing, and constantly displiyul m 
admirable zeal and an imperturbable energy Towards the 
close of the year 1837 he returned to 1 mice, and on the 
2 1 st of December married Mile Agathe De lamalle, daughter 
of the Government prosecuting attorney it the couit of 
Angers By this marriage M de I snips became the 
f ithei of five sons In 18t9hewas ippomted consul at 
Kotterdun, and m the following year transferred to 
Malaga, the place ot origin ot Ins mothei s family Jn 
1812 lit was sent to Barcelona, and soon afterwirds 
promoted to the grade of consul general In the courses 
of i bloody insurrection in Catalonia, which ended in the 
bombudment of Bircolona, Ferdinand de 1 esse ps showed 
the most persistent bravery, rescuing from de it li without 
distinction, the men belonging to the rival factions and 
protecting and sending away not only the licmhmen 
who were in dangei but foreigners of all nation ihties 


service MVf I inant Bey and Mougel Boy 11ns project 
differing liom otheis that had been previously presented 
oi that were m opposition to it, provided foi i ducct corn 
liiunu ition between the Me ditt rranean md the Bed Sea 
Afti i being slightly modified, the plan was adopt* ei m 18 r >G 
by an international commission of eivil onginee rs to which 
it hul been submitted Jhncouragcd by this ipproval, 
de I essejis no longei allowed anything to stop him He 
listencel to no adverse euticism and receded befon no 
obstiele Neithei the opposition of I end I ilimiston who 
icmsidered the piojecteel disturhmce as too r idled not to 
endangei the eommueial position of Cm it But mi nor 
the opinions entertained, m France is well as m I ngland, 
that the s< a m fi out of 1 ort bud w is full ot mud which 
would obstriu t the entiinec to the canal tint the hinds 
from the descit would fill tin hernias tint the two 
seas wore not of the s line level-— no adverse u h uni< nt, m 
a word could disht uten 1 trdinind de J e sse ps His faith 
m uie him believe tint his adveisaiu s we re n the wrong 
but how great must hive been this i nth, which permitted 
him to undirt ilt the work at i time when mechanical 
appliances foi the execution of ueh m unhitikmg did 
not exist and when foi the utilization ot the proposed 
canal thou was is }et no ste im me if anti lo niaiim ’ 
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Implied by liu* convictions and taJent, supported by the 
I mperor Najxdeon III and the Empress lug&ue, he 
succeeded in rousing ihc patriotism of the French and 
obtaining by thur subscriptions more than half of the 
capital of two hundrt d millions of francs which he needed 
in order to form a company Ihe Egyptian Government 
subset ibed for eighty millions worth oi shares The com 
pany waH organized at the end of 1858 In 1859 the hist 
blow of the pH 1 ix( was given at Port Saul, and on the 
17 tli of Novi mix r l8f>9 the canal was officially opened by 
tin khedivt Ismail Pichi The machinery for digging it 
had Ik tn invented Griat Britain gave to stiain navigi 
tion an mipulst th it ti insformed into a colossal succt ss 
the work that had been so much dis< ussed and thi J ort 
Snd mud tin sands of tin desert, and the dilleienct m 
the level of the two seas Ixeamt It guids of the past 
Gttat Britain showtd hoi powerful vitality in pre serving 
lit r supiunacy upon the si i, il though at hrst sight the lit w 
watu wiy would lnvt setmtd to 1 ivoui to lit i d< triment 
the people a whost shorts art wished by tin Mi (lituriman 
As soon as tin Sut/ C inal wis fimshtd the I ntish 
mtion, with its character isti< energy ind mixh mstible 
resouices derived liom this tnleipust ulvanti^cs that no 
otlu r nation on the globe would have sik< 1 1 tied m sc curing 
and this new louti so ardently opposed n i\t to British 
commem an impetus unequalled m the pist and piobably 
not to lx uvaliul m tin futuit Tht opt mug of the 
t inal constitutes loi tin man who concaved ind riali/t tl 
it an impuisliabh title to glory, anti this was not lot 
gotten win n leitlinainl dt Jisseps aftcrwirds sutleied so 
t ilamitously iiom the s< lit me loi constiueting i canal 
at rows tin isthmus of Pan tma Mortovei while m the 
mti rests of his tauil In itsisied the opposition of British 
diplomat y, he at ted hi) illy towaitls Great Britain iftei 
1 oitl Beieonsfuld hid ittjuiied tin Sue/ share s belonging 
to the khcdivc by ti ml ly ulmittmg to the bond ot 
duectors of the eompui) three it pie sent itive s of the 
British Government Jhe eonsolidition of interests which 
icsultcd, and which li is been dt velojxid by the addition in 
1881 of s» veil other Bntish dnectois chosen ftom among 
shipping merehants and business men his augmented 
tor the benefit oi ill eoinerned, the commereial chaiactei 
of the enter pi ist 

lerdiriand th T isstps steadily ( nde ivoure tl to keep out 
of polities it in 18(>9 lit appe ut d to deviate from this 
principle by bung a e Mididate at Miiseilhs ior tin Corps 
Legislatif it w is lx cause he yielded to the enticatics of 
the [mix n d Government m oidei to strengthen its good 
will loi the Sue/ Can il Ontt this goodwill had been 
shown lie bon no iiialne towxids those who rtndued 
bun Ins libeity by pioieiung ( ambetta He aftuwaids 
declined tilt othci eanelid ituies that were ottered him foi 
the Senate m 1S7(), and toi the Chamber in 1877 In 
1873 he became intt rested in a piojeet fen uniting 1 urope 
and Asia by t i illway to Bombay with t In inch to I eking 
Ho subsc ipu ntly eneourageel Mayor Koudaue who wished 
to traustonn the Sahaia eleseit into m inland sea The 
king of the Belgians having toinucl an International 
Atiiean Society, de I essejis accepted the pu side my of the 
I touch commit Ut lie dilated M dt Bi a/ /a s explorations, 
and atejuirtei stations tint lie substque ntl> ab indent d to 
the Ire nch Gov tn nme nt These stations we ie the stilting 
point of lunch Congo I his function of it ting as a 
patron of conceptions for bringing jKoplos together, by 
dnmnishing distant t s, improving then position and itn 
deling moie easily attain ible all ai titles ot food, was a 
suthciontly nobit emple)ymt ut to h vvt satistu d lus ambition 
The extraordinary popuhuity that he had acquired w is to 
his mind a fmee that should lie employed foi the vvoiltis 
progress Alight lit not theiefore, have l>een able to 


accomplish his mission without exposing himself to the 
misfortunes that befell him ? DU ahter visum In 1879 
a congress assembled in the rooms of the Geographical 
Society at Pans, under the presidency of Admiral de la 
I Ronulre le Nouiy, and voted m favour of the making of 
the Panama Canal Public opinion, it may be declared, 
designated I erdinand de Lesseps as the head of the enter 
prise It was upon that occasion that Gambetta bestowed 
upon him the title of It (hand Fninrais He was not a 
man to shiik lesponsibility and notwithstanding that he 
had reached the age of 74, he undertook to carry out the 
Panama Canal project flu history of this enteipnse is 
too recent, too complicated, is bound up with too many 
disasters and has roused too much anger, to be fully 
tinted here Politics, which de Lesseps had always 
avoided, was his greatest enemy in this matter The 
winding up oi the Panama ( ompuiy liwing been declaied 
m the month of Dccunbei 1888 the adversaries of the 
Ircnth Republic seeking foi a scuidal that would linptiil 
tin Government, hoped to bring about the prosecution 
ot tiie directors of the Pumnn ( ompiny Their attacks 
were so vigorously made that the Government w is obliged, 
m st If defe me to hive judicnl proceedings taken against 
I erdinand de Ltsseps Ins son Chirles, end lus co-woikeis 
Iontam and ( ottu ( hules dc I isseps a victim ottered 
to the fuiy of the politicians tiled to diveit the storm 
upon lus head and pi event it fiom inching Ins fithci 
lie managed to draw elown upon himself alone the bmden 
ot the condemnations pronounce. d One of the const 
q lienees of the persecutions of which he wis the object 
wis to oblige him to spend thut years, from 189b to 
J 899, in England when his participation in the man igc 
ment of the Sue/ (anal hid won for him some strong 
fuendships, and whore he was able to see the great respect 
in which the momoiy and nime ot his lathe l were held by 
I nglishmcn 

As for the woik executed at Panama Sn "William 
Russell has given in interesting appi edition of its value 
m the following lcttei, add tossed to 1 udinuid de Lesseps 

Ni w \ ukk f )th July 1889 

Since visiting tho woik of the 1 'inarm Canal ami having 
mourned ovei it being lieie on tho way iiom the Paufio coast of 
South America 1 hav< always disuoi to write to you I was 
astounded by what 1 saw I was angiy at the idea that such falsR 
i quirts about tho natun and proguss of the woik should have 
been spiead abioad Naturally I am not an tngmcoi but the 
pi ogress ot the work appeared clearfy lx foio my eyts and tree from 
tho ditluulties that 1 saw you oveicomo at the Salt lakes tor 
example I was surprised to Imd the wnk so fai advanced lho 
sui pi iso however was imnghd with sui w and pity in considering 
that tho vast enterprise was m suspuisc So many unproductive 
millions 1 Silence and solitudo w here there should he active life and 
the utilization of so much caj rtal industry an 1 thought t I can 
not believe that this waste will last It would be a dishonour for 
1 raiue and a loss 1 or the while woild if tho canal were not cut 
J or my own part 1 am sure that it must be finished I have heaid 
repeated mi nauseam the old story ibout the lack of traffic and 
ah jut ( atastro plies and natural obstacles I liavi replied to those 
who relate these stories that I had already lieaid the same objee 
tions made with even morr force and uj ui gieatci authority before 
you accomplished the opemn 0 of tin Suez Canal I was told a 
gieat deal about tho peculation of the contractors the jirodigahties 
and thoughtless expenditures and negligence m the supervision 
1 could not form an opinion as to the value of these reports but 
1 was ablo to* see that there was fiom one end of the canal to 
the othci a wealth of machineiy of all kinds — elevators drags 
lighters steamboats m short a complete flotilla ready to stait at 
tho first sign except wliat had been destir ved by bad usage or 
negbgonee I cannot help writing to you to tell you of my 
s) inpathy and hopes I pray that y ou may live to see finished and 
accomplished the opus minimum ot your existen e so fertile in 
grcit works 

Ferdinand dc Lesseps died at La Chenaio on the 7th of 
December 1894 He had contracted a second marriage m 
1869 with Mile \utard de Bragard, daughter of a former 
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magistrate of Mauritius , and eleven out of twelve children 
of this marriage survived him M de Lesseps was a 
member of the French Academy, of the Academy of 
Sciences, of numerous scientific societies, Grand Cross of 
the Legion of Honour and of the Star of India, and had 
received the freedom of the City of London Act ording to 
some accounts, he was unconscious of the disastrous events 
that took place during the closing months of his life 
Others repoit that, feeling himself powerless to scatter the 
gathered clouds, and aware of his physical feebleness, lu 
had had the moral courage to pass m the eyes of his 
family, which he did not wish to afflict, as the dupe ot 
the efforts they employed to conceal the truth from him 
Tins last version would not be surprising if we relied upon 
the following portrait, sketehed by a person who knew 
him intimately — “ Simple m his tastes, never thinking of 
himself constantly preoccupied about others supicmoly 
kind, he did not and would not recoguize such a thing as 
evil Of a confiding nature, In was inclined to judge 
others by himself This naturally affectionate abandon 
ment that every one felt m linn hid procured him pro 
found attachments aud rare devotions He showed while 
making the Suez (’’anal what a gift lie possessed for 
lovymg the pacific armies he conducted He set duty 
above everything, had m the highest degree a reveie nee for 
honour, and placed his indomitable courage at the st rvice 
of everything that was beneficial with an abut gat ion that 
nothing could tire His marvellous physical and moral 
equilibrium gave him an cvtnness of temper winch always 
rendered his society charming Whatcvei his cans Ins 
work or his troubles, I have never noticed m him iu n ht 
but generous impulses and a love of humanity earned e v* n 
to those heroic imprudences of which they alone arc ( apable 
who devote themselves to the amelioration of humanity 
No doubt this eulogy requnes some reservations The 
striking and universal success which crowned Ins woik on 
the Suez Canal gave him an absolute ness of thought winch 
brooked no contradiction a despotic temper before which 
every one must bow, and against wine h, when he h id one* 
taken a resolution nothing could prevail, not even the most 
authoritative opposition e>i the most legitimate entreaties 
He had resolved to construct the Pan mu Canal without 
locks, to make it an uninterrupted navigable way All 
attempts to elissuade him from this resolution failed be foie 
his tenacious will At his advanced age he went with his 
youn r est child to Pinaina*to sec with his own eyes the 
field ol his new enterprise Ht there beheld the Chile la i 
and the Chagres , he saw the mountain and the stieam, 
those two greatest obstacles of natflrc that sought to 
bir his route He paiel no heed to them but begin the 
struggle against the Culebra and the (Ingres It was 
against them that wis broke n his invincible will, sweeping 
away m the elcfe it the woik of Panama, his own fortune, 
Ins famt and almost an atom of his honemr But this 
atom only grazed by calumny, has already been re store el 
to him by postenty, foi he died pool having been Ihe 
first to sufier by the disaster to Ins illusions Politieal 
agitators, in order to sap the powei of the Opportunist 
party did not hesitate to drag in the mud one of the 
grtatest citizens of I ranee But when Jho Panama 
4 scandal his been forgotten, for centuries to come the 
traveller m saluting the statue of Ferchnind de I esseps it 
the entrance of the Suez Canal will pay homage to one of 
the most powerful embodiments of the creative genius of 
the 19th century ( I)E b) 

Letters Patent — It is a rule alike of common 
law and sound policy that grants of freehold interests, 
franchises, liberties, Ac , by the sovereign to a subject 
should be made only after due consideration, and tn a 
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form readily accessible to the public These ends are 
attained through the agency of that piece of constitu 
tional machinery known as ‘ letters patent ’ It is here pro- 
posed to consider only the < haractenstics of letttra patent 
generally The law relating to letters patent for inventions 
is dealt with under the heading I atfnts 

Letters patent (littenf patentes) are letters addiessed 
by the sovereign to all to whom tlnse pr< suits slnll 
come reciting the grant ot souk dignity, offict monopoly 
franchise or other privilege to the patentee 1 h« > aicnot 

sealed up but an left open (hence the term patent ) 
and ate lecordul in the 1 attnt Boll jii the Juiord Ofhit 
or m the case of very recent grants in the Chancery I u 
rolment Office so th it all sidjeots oi tin linlm may Had 
and bo bound hy their conte nls In tin icspi e 1 tin y diffe i 
from certain othei lettus of tin sovereign directed to 
paiticular persons and foi partnulai purposes which not 
In lug proper for public inspc < turn are < 1 w d up and scab d 
on the outside and arc thereupon calltd in it* <1ov (httna 
t luma’) and are recoided in the Close Bolls Among 
grants made by letteis patent the following may Ik 
enumerate cl ofln.es m the Heralds folk go the dignities 
of knight baehcloi a petiage oi a baronetcy , the appoint 
meats of lord lieutenant uistos rotulorum ot counties 
■justices of the High ( ouit kings counsel, Chown livings, 
the ollicos of attorney and solicitor gtneial conimamhr 
m chief, master of the horse keeper of the privy seal post 
master geneial, kings punter grants of separate courts of 
quarter sessions royal charters royal pardons (which may 
now be gnntcd under the sign m inual) and patents for 
inventions I oimerly letters patent wire a)w ays granted 

under the Great Seal But now undci the ( rown Ofiice 
Act 1S77 and the Oiders m C ouneil mule under it, many 
letters patent are sciled with the wifer great seal 
I etters patent for inventions are issued under the seal 
of the Patent Office The procedure by whuh letters 
pitent arc obtained is as follows — A warrint for the 
issue of letters is driwn up and is signed by tho lord 
Chancellor, this is submitted to the law officers of the 
(rown who eounte rsign it finally tho warrant thus 
signed and countersigned is submitted to His Majesty who 
affixes his signature Tlu warrant is tnen sent to tho 
C lown Office and is filed after it has been acted upon by 
the issue of letters patent under the great oi under the 
wafer seal as the case may be The letters patent are 
then delivered into the custody of those in whoso favour 
they au granted 

Ihe construction of It tters p itnit differs fiom that of 
otlior grants m certain partial! irs (i ) letteis patent 
eontraiy to the ordinuy rule, are construed in a sense 
favourable to the gi liitor (\i/ the Crown) l ither than to 
the grantee, ilthough this rule is said not to apply so 
stnctly where the & rant is made foi consuloiation or win re 
it pm ports to lx mule cj ccrtd mtenhd <t mno w >1u 
(n ) When it appears 1mm the face of the grmt that tin 
sovereign h is been mistake li i r deceived utliu m mittu 
of fact or in matte! of 1 iw as e q b> false su^c stum on 
the part of the patentee or by misiecital ol foi me r n iants 
or if the grant is contruy to liw or uncertain the letteis 
pitent aie absolutely void, and nn\ lie e nice Heel (<\upt 
as regards letters pitent for lnventuns whnli ait looked 
by a special proecdurc lcgulited hy ^ Jfi of tin ] atfnts 
Act, 1883) still it would ajq»c4ir by the procedure known 
as scue facias an action brought against the pituitce in the 
name of the Crown with the fiat of the Attoimj ( encral 

A word should be added on patents of precedence A 
patent of precedence is a grant to m individual by letters 
pitent of a higher social or professional position than the 
precedence to which Ins ordmarj rank entitles him The 
principal instance m modern times of patents of grants 
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of tins description has been the grant of precedence to 
inemUrs of the bar In the diys when acceptance of the 
rank of king’s counsel n )t only picrluded i barrister from 
ippeanng against tin ( rown, but, if hi was a member of 
Parliament, va< ited Ins s< it a patent of precedence was 
rc sorted to as a m* ms ot confuting siiniDr mirks of 1 
honour on distinguish* d < ounscl without any su< h disability 
attached to it I he p it< nts ol)tained by Mansfield, h rskine, 
bcott, ind Brougham wu< gi anted on this ground After 
the order ot the ( mi lost its exclusive light of tudienee 
in the ( ourt ot ( ommun Pleas, it bee iine customary to 
griut pub nts of precedence to a number of the servants 
at liw giving them i ink lrmmdiately aften counsel of the 
( r >wn already <reitod and before those of subsequent 
u< ition Mi lastn e 1 hillimore was on his ippmnt mint 
as a jud 0 o of the Queens Bench Division (1897) the only | 
Ji >lder ot a putt nt of precedence it the lur except S» rjeant 
bnnoii who dn l m that ycai md who was the last of the i 
m l }c ants who held such a patent 

Undi i the Ju viscdStitutcsof Ontano, 1897 (< 173 §9) 
the I leutmant ({ ivunor is empowered to confu on any 
meinbei of the bui i grant of pumkm* in the courts by 
lottus pitent under tin n nat sc il ot ( an id i and it w is 
recently h Id b\ th I nvy ( omn il that tins st itutory pro 
vision was nth tins th pro vi in 1 1 ] hgislituie 

Vh to hit t i h pat nt g n tally sew 1 \< o\ s II nd fin nt ( Pr< 
rogativ 1) (mms/i / nfn Him mmsii n / tt nts As 
tc patents it pic ol nio h I mi in i Ord r j th < tj 

(A W I ) 

Leven y ipolic* bm^h of 1 lie hm Scotland outlie 
hath of I oitli it the mouth <i tin nvei 1 1 vui l> milts 
east of Ihomfon Jumhm by i ul A town hill wis 
erected m 1892 \ colly ittc nipt to construct i wet 

dock has piovid i t uhm o\un n to the aceumufation of 
sand J<luv spinning and line u we iMng no e lined on 
and tilt u aie bioweries loundnes btiel woiks and lope 
wcuks In the lmmoduti nughbouihood an large 
cc)lherits i lie 1 1 is i hm golf tom t md the town is 
much fie epunted by summu visitois lopulition (18sl) 

$ »08 (1891) f r )77 , (1901) 9977 

Levon, Loch 1 A like m Kinross county, Scot 
land ijj mill s in e vtu me length md 2 milts m extium 
bituelth Nm depth vines fiom 10 to 90 leet the mean 
height above s a is 191 fiet md the m i 510b aeies It 
diams Kinross shin hy Join stie mis and the n\ i 

1 ovtm chains it sin plus lluu in se ec n is] md 1 
which tlm lug t St Seifs w is the site ot t ( ulch c 
settlement and emit tins tlm tains ol i pnm\ On the 
Gastlo island comuettcl with the laud b\ i stibniti^id 
causeway an the nuns ol the e istle m wine h Queen Mai} 
ot Seotlml w is impu one el in 1 >(>7 llu Joch is noted 
toi its tiout 1 he fishin^ m eontiollcd by m Anglin^ 
Association and the e\ i i rt c amuul eatch loi tlie yeais 
Ih9) -99 was l()7l() ti >ut ot 11 121 pounds weight 

2 1 OOH Ll \ 1 N IS ill o the name ot ill Hill of tile se l 
ojuming oast off 1 exit 1 ninhe it the n >rth ol Argyllshire 
and tilt south of lmutuss shut Ninth and bouth 
Bullae hulixh on opposite slants ot the loch an well 
known village s 1 ho lattu is t mud toi its slate epurrus 
and is also the point ot e ill ten ste untis conveying tourists 
to or fiom Ok mo* 

Levi, Hermann (I819-1900) ( muan emiustiai 

conductor was bom at Giessen cm 7th Non mix 1 1 s 59 and 
was the sou of a rabbi He was educated it < 1 it s tn md 
Maunht un, and cnim under Vine e nz Lac line i s notice I i om 
lS r ) r > to 1858 Levi studied at the Leipzig (.onsirvutonum 
and after a scrits of travels which took him to Pins, he 
obtained his first post as music diuctor at Smubrucken, 
which post ho exchanged for that at Mannheim m 1801 


hiom 1802 to 1804 he was chief conductor of the German 
Op ra m Rotterdam, then till 1872 at Carlsruhe, when 
he went to Munich, a jiost he held until 1896, when ill 
health compelled him to resign Levis name is indis- 
solubly connected with the propagation of the knowledge 
of Wagner s music He conducted the first performance 
ot J a/ts if al at Bayreuth m 1882, and was connected with 
the musical life of tliat place during the remainder of 
his caiut lit created a great impression as a conceit 
condue tor on the occasion of his visit to London m 1895 

Levi, Leone (1821-1888), English jurist and 
statistician wis born of Jewish pirents on 6th June 
1821 it Ancona, Italy Aftei receiving an early ti am 
ing in i business house m his native town, he came to 
livupool in 1844 m pursuit of commoict, became 
li itui ili/t el, and e hinging his laith joined the Presby 
tnnn ( 1 iuig1i luieiving the meessity, m view of the 
unsyste ni itie condition of the I nglish law on the subject, 
ten the est iblishment of chimlxrsand tnbunils of coin 
nifite in 1 ngland, ho wuml} advocited tin lr institution 
in numuous paniphh ts , and is i result of ins stienuous 
1 1 hours the Lnupool Glnmbu of (ommeree, of which 
1 vi wis mule secret ir} w is founded m 1849 In 1890 
Icvi published his 6 omnutciaf law of the It e// hi, being 
m e \haustm and c ompar itive treatise upon the laws ami 
cocks of merumtih countries Appoint* dm 1892 to the 
chur of commercial law in Kings College T ondon, he 
pioved lnmself i highl} competent and popuhu instruetoi, 
ind Ins evuuug cUssex wcie i most sueeessful innovition 
Hi wis called to the bu at Lincolns Inn in 1899 md 
received from tin Umvusity of lubingen tin dcgiei ot 
Dot toi of Political ben nee Ills nuie/mon opus History 
of Jmttsh ( o mine tee and of tin feonovnc J letr/tess of 
the Jinftsh \atun , / / b j-ISTO, is peilups a rithei too 
putism account ot 1 ntish economic dextlopmuit btung 
a eulogy upon the blessings ot Pit* Tiade but its value 
is i woik of rite run c eannot be gains ml Ainon e his 
other woi Is an II oil and 1 at/ \\ ai/o t and 1 aminqs 
of the II oil tn t ( lasses Intel national Iau } with Materials 
j n a Code lie dud on 7th May 1888 

L 6 vis, tlx thief town of I evis county Quebec, 
(an id i situ it d on the south bank ot tht St I iwience, 
opposit( QmUc city It is the lamlin^ plat* for tims- 
atluntn pisscngus is on the lute rtolomal railway and 
is the i ast un ten minus ot tin fraud hunk md Quebec 
(infill lailwiys It contains a Dominion Government 
t i Ivin-, doe 1 14 > tut long 100 feet wide with a depth 

on the sill ot 2b 1 tmd 20 1 feet at high water spung 
and in a]> tide icspcetivdy Population (1881) 7597 , 
(1891) 7401 , (1901) 7781 

Lewes, I muniupal borough ( 1 8S1 ), mai ket town and 
count} town in the I ewes parliament iry division (since 
1889) ot Sussex bnglmd on the Ouse, )0 miles south 
of I ondon by rail St Miehaels md St Johns churches 
have been lestoied and the county lull enlarged Modern 
elections are the town hall the corn exchange and the 
public bin ii} Aie t 1024 aues Populition (1881), 
11,199 (1901), 11,219 

Lewis and Harris form together the Long Island 
of the Outer Hebiides Scotland the former being m 
Ross shut and the latter in Inverness slure Its areais 
770 sepiaio miles and it unbraces m its civil parish bt 
lviltla and a number of simile r islands Though rents 
have been largely reduced by the Crofters* Commission, 
and considerable sums expended on improvements by 
( o\ eminent, the bulk of the ciofters still live m miserable 
huts and show little enterprise m the development of the 
hshe les , but the fishermen on the east side have of late 
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years secured good boats of the newest type fitted with 
beam trawling gear (For statistics, see Stornoway ) 
The making of kelp is no longer followed A harbour 
has been built at Carlow ay and a pier at Bracadale , the 
harbour at Port Ness has been extended, and a road from 
btornoway to Calloway was begun, but abandoned half 
made There are some good sheep farms m Earns 
Hicre are six parishes. Population of lewis (1881) 
24,876, (1891), 27,045, of whom 24 747 were Gaelic 
sptakmg , (1901) 28,949 of the parish of Harris (1881) 
4814 , (1891), 5024, of whom 4195 were Gaelic speaking , 
(1901), 5275 

Lewiston, a city of Androscoggin county Mune, 
U S A , on the left bank of the Androscoggin rntr, at an 
altitude of 138 feet on the Maine Ccntial, the Gland 
liunk and the Portland and Bumford 1 alls Hallways 
It has a fanly regular plan is divided into seven wards, 
has i good water supply obtain* d fiom Lakt \ubum, uid 
is also well sewered By vntuo at its fine watei powei, it 
h is great prominence m m inufacturing, t specially of cotton 
goods In 1900 the total numbei of manufacturing 
establishments was 282 with a capital of $10 984 871 
They employed an avti i e c numbei of 7159 wigec irncrs, 
ind then products were valued at $8 o81 354 , of this 
sum more thin one hall ($1 038,115) upii sente el cotton 
goods Bates College, a Baptist institution situated 
here, had in 1899 a laculty of 21, and w is attended by 
307 students, moie than one third of whom weie women 
iopulition (1890) 21 701 (1900), 2 3,761 of whom 

9316 were foieign born 

Lexington, a city of Kentucky USA eapitd of 
Fayette county at an dtitude of 910 feet It is tin. 
meeting place of five rnlways the Chesapeake md Ohio, 
the Iexington and Pastern, the 1 ouisullc and Nashville, 
tilt Queen md C re scent Itoutt and the Southern It is 
in the Blue Gnss legion, the home of Jltmy Clay famous 
for its blooded horses and tint tobacco In 1900 its 
m mu! ictiues were cirncd on by 271 tst iblislune nts with 
t capital of $1 532, 378 They employed in avu igc 
uumbtr of 1141 wa to c carntis and their products were 
valued at $2 925, G97 I emngton is the seat of Kentucky 
University, a Christian institution founded in 18 30 In 
1899 this hid a faculty of 35 and was attended by 125 
students I lie state Agneultural and Mcehamc il ( olle e e 
is also situated heie in 4he same yeai it had a f iculty 
of 2) and an attendance of 480 students Hick aie 
ilso two collegiate institutions foi women, the Hamilton 
Female College and the Sayre htmaJk Institute Popula 
turn (1890), 21,507 (1900) 26,3G9 of whom 924 weit 
foreign boin and 10,1 30 were negroes 

Lexington, a town of Middlesex county, Massa 
chusetts, USA 11 miles north west of Boston Its are a 
comprises some 17 square miles mamly level, but with 
occasional lulls It con t am s three villages, 1 exiugton 1 ist 
Lexington, ind North Lexington The village ot 1 exiug 
ton was the scene of the fust armed conflict of the Bcvolu 
tion A British command, sent from Boston to destiny 
military stoies collected at Concoid by tin colonists was 
met, 18th April 1775, at Lexington by a *small bod} of 
colonial m ill tn The lattei were fired upon and several 
were killed and wounded by the British soldiers, who then 
proceeded to Concord and destroyed tho stores On their 
leturn to Boston they were severely handled by the militia, 
who dogged their steps and picked them off as oppor 
tunity offered Population (1880), 2460, (1890), 3197, 
(1900), 3831, of whom 959 were foreign born 

Lexington, a city of Missouri, USA, capital of 
Lafayette county, on the south bank of the Missouri river, 
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and the Atchison, Topeka, and Santa 1 1 , and tho Missouti 
Pacific Rulw lys at an altitude of 81 3 bit Its site is the 
face and summit of tin uvei bluffs, and it Imsaregulai 
plan It is the se it of two colleges foi woiik.ii l)uun n 
the Civil W u it w is flu seem ol seveial mini i nulit uy 
operations Iopulition (1880) 390l> (1890) 1)57 

(1900), 4190, oi whom 28 3 wen loieignbom and 1170 
were negiois 

Leyden, Ol T nmv a city <1 the Nctlntlaml m 
tile pioviiKt of South Jfollind 10 links ninth noitli cu t 
of Ihe Hague 1 In lu^hw i\ alon^ tlu dinu and the 

lthine lure cross e teh tin i ste un tiamw lys Jn\c bu n 
laid to K itwyk a w it* rin^ p! u e o null te tin noitli west on 
tho North Sea toliiulim m I to J in II i^m lime is 
also ste unboat (oinmunii it mu with kitvyl Nmsteidain 
and Gouda Amonj mode me it < turn n th untomual 
and pathologic il 1 iboi iton oi the umviisity anil the 
museum for geology and nmuiil „y lu him ustoud 
a monument (l88|) t> ] ui*, mi tn \ m iln "We it who 
dt fended tin town dining tin Spun li sk^< ot 1 >71, 
raised m the “1 min, litily ti m tomnd into Yui dn 
Werfsluk and anew pot otluc (1897) \ si mu n s 

training school is also of mint found \tion lln li < il 
transit tiade is still mqioitant amounting innuallv to in 
avcrigt of 490 tons ol butter uid 590 tons ol due < 
Tin woollen and limn manufacture s employ ibout 1 50U 
woiknnn 1 opulation (1899) 53,6 >8 

Lhasa. — llie sount et infoimatioii is to Tlnsa 
wliuh existed in 187 > weie those chmul from the 
ice orcls ot Manning who vj lteel the t it v in 1811, uni 
of the Jcsyit titluis Hue uid Gihit who who them 
in 1844 16 In 18? I the Indian pundit Nam Sn h paid 
his second visit and Ins mount of tin city tonne <1 i 
most substmtnl addition to pievious inthorities Jn 
1879 tin oxploiei A lx (Kislnn hm n li) on 1ns way to 
Kol o Ne>] it m um d for some turn in I liasa and since 
then se VLial ] mope ill txphuis luiu essiyid to leach 
it notably Bowel m 1891 eh linn m 1 89 > and 
1 ittleelale m 1895 little d lit le idled tlu ( onng J ing 

villty iftei erossm^ the C >i in^ 1 i iiom the north and 
wis then witlun hity miles of the w ills of tlu sund uty 
He prohablv appioitlitd dose i thin d< 1 Inns oi 1 on\ dot 
who (with 1 nine limn tlOili m ) hid al o uloptid tho 
northern louti in 1890 \lt it them wen equally un 
successful Neithei ( hint so pu^vpoits not I nglisli ^olel 
have availed too] >t n the gates ot th at sti on-hold ot Tibet in 
exclusiveness and ioi hdf itentuiyno 1 uropean Msitoi 
has been seen m tin sheets of 1 li isa 1 i it while I uro 
peans have iailid native Indian evploicrs hive igaui been 
successful Sant t liunlr i ]>is ot the Bengal 1 ihuational 
Depaitment who vv as ae t ompaiiii d by a tiamed evploin 
tho Lama W^ven dtei crossing the lxingladnn puss on 
the western bouleis of Sikkim into Tibet, made his wav 
to laslnlunpo (Shi^it l) in the aulinini ot 188] and 
there icmained ioi some months Dnrin^ the sininnei oi 
1882 hcpud a visit to Ihi i travelling on i tin route 
which had been picviously followed bv Nam *Singh w 
Gyintsi and the 5 amdol uplands to tin ( lnishul ioriy 
across the lsanpo Phew < toi w ml tin trid passes up 
tin hy l elm valli > which is elese nbi d as tin v\oist part ot 
the journey A mile anil a lull <1 vny difficult p assume 
(called Ga^lam) follows ilon^ the imi Kml s m no 
way lesembliiig the Gyantsi section of the inuti which is 
classed hy ( handra I) is as e quul to m ordin uy uiinu tailed 
Indian road Ovti the ( aglam howe vei two elephants 
which had been presented by tin Sikkim Kaj a to the Grand 
Lama of Tibet hael already passed bi fore Chandra lias 
bent his steps that wiy Mueh ot the hy i eliu valley route 
consists of open plain with an occasional spread of highly 
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irrigated country covered with crops and trees, and this 
again is varied with marsh land and bogs At the last stage 
before reaching Lhasa accommodation is to be found in 
the Gyakhang, or Chinese Amban s < lrcuit house, which 
Chandra Das comparts to the residence of a Calcutta 
native gentleman, with its wide verandah bedecked with 
flowers in pots 

In the month of May the Nthusmg — the plain on which 
Ihasa stands -is gay with grass and flowers, and the 
scattered groves of poplar and willow afford a refreshing 
shade from the lays of the tally summer sun Lhisa is 
then at its Inst I he western gate (the Pirgo Kaling) 
leads straight under the shadow of the royal 1 otala, the 
lull palace of ] hasa, to a small bridge and a second gate 
way uilled the Yutog Sunpi whereon is a guird house 
whom the Koreliaglias, headed by a monk sergeant, keep 
watch and waiel Hub is th< real enframe to the city, 
and it is lions that the chief difficulty lies with doubtful 
visitors On the light of the road be foie e nte ring the city 
gates on a low pedtstal stands th<^ I form^ monolith eight 
to ten feet high, Ik ai mg an inscription m ( hinese and 
Ills tan Hie inscription is still legible although it is 
nearly 1000 years old Pin sulmibs of lhisa between 
the Potala pallet and the city walls abound in picturesque 
detail Hit broad sti night load fl inked by ancient trees 
and the seat te reel groups erf stone built houses followup 
the iaHhiem of Chinese aicliite < tore with ‘pnsmonlal 
windows ] inin ted cornices and bluish gi ay tiled roofs and 
turrets, this festoons e>f inse nbesel and painted bannerets 
stretehing fiom tun it to turn t all in the cle ai atmospheie 
ami under the blue sky of tlies J lbctan early summer, make 
up a pretty pic turn enough, apait from the grandeur iml 
glitter of gilded demies and spires where tho palace of 
Potala crowns the lull Within the city walls the stieets 
are lined with simps of Tibetan, Nepalese, and Chinese 
mm chants, tho Chinese espee lally making a brave show 
with ornamental wart, although the Nepalese shops, built 
in threse storeys, appeal to he the most imposing Tn front 
erf all shops are small pyramids of clay, on which dried 
jumper and cemes aie burnt, witting through the air sweet 
fumes of incense wine h apparently are much wanted m 
remoter pails erf the town Apait fiom the principal 
streets Clunelra Das confirms tho reports of other visitois 
that the baekways and alleys are inele sci ibably filthy, and 
tlm jostling ciowd of persistent beggais is piobably not to 
be iivalle d foi loud iggressiveness any win re m the Eastern 
world Nc\L to the 1 otala, the chief featuie of religious 
interest is the kilkhorehng (also called Clio Rang) the 
sue tod shrine* while stands tho image of Buddha, said to 
have bun constituted in Magadha during his lifetime. 
According to ( lutidta IDs five sane el metals wore used to 
form the alloy of wine h the figure* (wine li l epic suits Buddha 
as a prime — ne>t as a pi it si) is made Jlio imago is hie 
size, well mode lie <1 and pre>p< il> gilt boui di xgon pillars, 
silver gilt suppoit the e inopv above lus sacred head, anti 
the brem/o image s of M itieya and M inpisi stinel on gu uel 
on eitlie r sub Beyond an im ig< sinnumeial le including 
the twelve Boellusattias anel a host of iinnoi saints Ihe 
shrme itselt is a loft) three stote ye el editue with a flat loot, 
exhibiting no tiuo of (hinese influence in its design 
r lhe shrine is situated about the tentH erf the city 

The palace of the Dalai 1 una tlm faifunul Potala 
which covers with its imposing budding i lull to the west 
of the city (see \ol xiv p 500) — pi oved to be a toilsome 
and iliffieult placo of appioach owing to tho mnunmalle 
steps and staircase s w hie h lead up to it Ihe ceremony 
of a divine stivico in honour of a departed Lima sei\ed 
as an opportunity for the introduction erf Chandra Das to 
tho Dalai Lama, the incarnate head of Buddhism m Iibct 
He is described as a child of eight, seated on a peat altar 
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resembling an Oriental throne, borne by lions carved in 
wood “ A yellow mitre hat covered the Grand Lama’s head, 
the pendent bands of which veiled his ears, a yellow mantle 
covered his person, and he sat cross-legged with the palms 
of his hands joined together to bless us ” His complexion 
was bright and fair, with rosy cheeks, his eyes were large 
and penetrating, and his features remarkably Aryan m spite 
of the obliquity of his eyes He was emaciated, and looked 
fatigued and weary The Grand Lamas of Tibet tradition 
ally die young The reception hall is spacious — 40 feet 
by 30 by 15 high — lit by an open skylight The roof is 
supported by three rows of wooden pillars, each row con 
taming four pillars Such m brief is the nature of that 
cc ntral light which illumines tho mystic faith of Buddhism, 
the “ holiest of all living holies 

Incidentally we have some new and interesting glimpses 
of the inner domestic life of the citizens from these latest 
explorers Hie genial warmth of hospitality to strangers 
and the genuine character of the friendly interest which is 
taken in those who stand in the position of old fi lends , 
the rigid asceticism of the monks, their devotion to study 
and their simple and frugal habits — all these things, com 
bined with courtly formalities and the stately etiquette 
which governs the social relations of the higher classes are 
in welcome contrast to the wend tales of the ghastly 
surroundings of the enchanted city — the filthy outcast 
ragyabas (dagyeba of Kishen Singh), the loathsome corpse 
c ating swine, tho gaunt and mangy dogs, and all the para 
pliernalia of misery, crime, and filth which seern inseparable 
lrom the villages and towns of all delectable mountains 
north of India 

On tho whole the visits of these travellers fully 
support, if they do not largely increase, the information 
previously obtained, which has been so well epitomized 
m Sir H \ules article m tho earlier volumes of this 
work We have a more varied view of the inner life 
of Tibet, osjHJCially as connected with its sanctuaries, 
and some excellent geographical work executed by the 
J ama llgyon (IJ G ), though all visits have been of 
too ephemeral a character to add much to our stock of 
detailed knowledge (t h h* ) 

Li bail, a seaport of Russia, on the Baltic bea, in tho 
government of Courland, 143 miles by rail southwest of 
Riga Its population has more than doubled since 1881 
(30,000), anel attained 04,505 m 1897 New Libau, which 
is the centre of the industries, 'possesses several large fac 
tones for the making of colours, explosives transmission 
belts in paper pulp, sails and ropes, tobacco furmtuie 
matches, as well as several iron works agricultural 
mat liincry works, tin plate works, soap works, saw nulls 
and Hour nulls The number of ships yearly entering tho 
poit it mans at about 1900 to 2000, but tho exports 
have reached the annual value of from £3 GOO 000 to 
£4 000,000 oats being the chief item of tixpoit, while 
wheat is expoiteel as fiom 1 lax hay, spirit eggs (fiom 
4 i,000,000 to 56,000,000 a year) and swine meat are 
also important articles of foieign trade Shipbuilding, 
nit hiding stcameis for open sea invigation, is also on the 
increase 

Libol — 48mco tho publication of the article on libel 
and slander in vol \iv of the / na/( lojmdm Britannica 
(9th edition) important legislation has been enacted relat 
mg to the question of privilege as applied to newspaper 
ripoits It was theie shown that certain classes of 
defamatory statements exist which are called 1 4 privileged,” 

% e , made on occasions when it is a man s duty to speak 
oi write freely Hus privilege may be either absolute or 
qualified An absolute privilege arises in cases where for 
the public good the fullest liberty of expression is allowed 
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by the law, eg, papers pubhshed under the authority 
of Parliament A qualified or partial privilege arises on 
occasions where the law considers it for the public benefit 
that freedom of publication should be permitted, provided 
that freedom is only used for the purpose for which it was 
given eg an answer to an inquiry as to the character of 
a servant For the plaintiff to succeed m an action where 
it is apparent that publication is under this qualified 
p ivilcge, it is necessary that ho should prove express 
nahee or an intention to injure departing from the 
general rule m ordinary libels, where the absence of 
express or actual malice is no defeuce sue m mitigation 
of damages To constitute express malice there must bo 
something in the act of the person to show that he 
published the libel, not with a view of doing that which 
w is right or to punish a person because ho deserved to 
be punished as an act of justice, but dishonourably and 
with a bye motive of doing him an mjuiy (( apital and 
( aunties Bank v llentf/ Grove, J 5 l. PD) 

Both absolute and qualified privilege are given to news 
paper reports under certain conditions by the Law of 
libel Amendment Act, 1888 Ihc reports must, however, 
be pubhshed in i newspaper as defined m the Newspaper 
Libtl and Registration Act, 1881 Under this Art a 
newspaper must be published “at intervals not exceeding 
twenty six days 

By section i of the Act of 1888 fair and accurate reports of 
judicial proceedings are absolutely privileged piowded that the 
report is published contemporaneously with the plot codings and 
no blasphemous or u&deecnt mattoi is contained therein By 
section i a limited puvilege is p\<n to fail and atcuiate reports 
(1) of the proceedings of a bond fid l ill lie met ting lawfully hold 
for a lawful purpose md for tlu furtncianco anl dimusmnn of any 
matter of public concern evt n when the admission thereto is 
restricted (2) of any meeting opt n eitlioi to the public or to a 
rt porter of a v cstry town count ll st bool 1 oaid board ol guardians 
board ol lotal authority lormttl oi constituted under the pio 
visions of any Act of Parliament or of any committee appointed 
by any of these bodies or of any inciting ol any commissioners 
authorized to att by letters patent At t of Pailianunt wan ant 
under royal sign manual or other lawful wan mt or authority 
select committac 9 of uthtr House of 1 ail lament justices of the 
peace in quartc r s ssions assembled for administrative or dolibei 
ative purposes (f) of the publication of any notice or report 
issued foi the mtormatirn of the public 1 y any 0 ovt rnment ollit » 
or department officer of stite eommissionci of police or elncf 
constable and publish d at th lr u jut st But the pinilc n c 
given in section 4 doos not authon/e the publication of any 
blasphomous or indecent matter nor is the protoctirn available 
as a deftneo if it bo pioved that the rejiorts or notioos wtu 

S ublished maliciously in the* legal sense of the void oi the 
efendint has boon requested to mseit in the nt uspapoi in which 
the report was issued a leasonahle fitter or statem nt l j way jf 
t onti adieti >n oi explanation and lias rtfustd oi ut glccted t j do 
so Moreover nothing in set tion 4 is 1o inttifin with any 
privilege then existing or to jirolet t Hit publication ct any mattt r 
not of public 1 concern oi in cases win rt publication is not for the 
j ublic be nt ht 

An alteration has also bun made by the same Act in 
regard to ci munal libel is affecting newspapers As ci limnal 
proceedings for libel rest on the likelihood that a bleach of 
the peace will ltsult from tlic libel no criminal prosecution 
should bt commenced where the intrusts of tin public 
art not affected By the I iw of libel Amendment Act 
1888, sto 8, no criminal prosecution foi libel is to l)t 
commenced against any newspapei pioprjctor, published 
or editor unlexss the order oi i judge it chambers lias 
been fiist obtained 1 liis protection does not rover the 
actual writer of the alleged libel 

The law of slander has also been changed In the 
formci irticle it was shown that save in a fi w c ises, it is 
necessary m a slimier action to prove specul el image in 
other words, that substantial or real damage has bet n 
caused to the pi untiff by the defe nd mt s statement The 
exceptions to this rule were the imputation of a criminal 
offence, of certain infectious disorders, or of incompetence 


m a trade, profession, or employment Here damag e is 
presumed as in libel A fourth exception has been 
added for by the Slander of Women Act 1891, it is not 
necessary to prove special damage to support an action 
ior slandei where a woman has been accused of un 
chastity (h s s) 

Libellaticl was the name given to a class of persons 
who, during the persecution of Dtcius ad 250 evaded 
the consequences of tlu lr Chustian belief by procuring 
documents which entitled that they had satisfied the 
luthonties of the u orthodoxy (> e us heathens) and which 
thus exempted them fiom punishment As thirty tight 
years had elapsed since the list period of jursecution, the 
Churches had become m nnny w iys lex and the number 
of those who failed to hold out under the pc uu cut ion was 
very great On the other hand the piocedure of the 
eemits which had cogm/mcc of the mitter wis by no 
means stnet and the juelge s and subordinate ofhcnls wore 
often not ill disposed tovvarels Clmstians so tint evasion 
m one way or another was fairly easy Many of those who 
e emlei not hold out we rt ible to see ure certificates which gave 
tlu m immunity without actually re nouncing the faith, just as 

1 arhament iry certificate s oi conformity used to be given 
in 1 ngland without any pretext of fact It is to the per 
sons who received such ceitificates that the name belonged 
lo cilculite then numbei woulel bo impossible, but wo 
kuow from the writings of Cyprian and other conte m 
poraiies that they were a numerous class, and that they 
were to be iounel m Italy m hgypt, and in Africa and 
amongst both clergy and laity Archbishop Benson is 
piobibly light in thmkin^ that “there was no systematic 
and re^ulir procedure in the matter and that the libel h , 
is the documents in question wore called, may have been 
of very different kinds They must, however as a general 
lule have consisted of a certificate from the authorities to 
the effect that the accused person had satisfied them 
[I he name hbellus has also been applied to another kind 
of document — to the letters which were given by con 
fessors or by those who were about to suffer martyrdom, 
to persons who had f illen to bo used to secure forgiveness 
foi them from the authorities of the Church With such 
1 1 belli we are not lie rt concerned ] The subject has acquired 
i fiesh Intel est fiom the fact that two of the se ae tual libelli 
have been recovered, in 1893 and 1894 respectively both 
from Egypt one is now in the Brugsch Pasha colle etion m 
the Beilin Museum the other is m the collection of papyri 
belonging to the Arehduke Rainer The foimtr is on a 
papyrus leaf about 8 by 3 inches the latter on mere frag 
ments oi pipyrus which hive bten pieced together ihe 
former was fiist deciphered and ele scribed by Dr 1 nt z Krebs 
the 1 itter by Dr K Wessc ly both are give n and comme nted 
upon by Di Benson There is a itmaikable similarity 
between them in each the form is that N “was ever 
constant m sieriiicin^ to the gods and that he now 
in the presenee of the commissioners of the sacrifices ( oi 
yfjujfxeioi raj i Ovfriun) has both sicrifieed and diunk [or 
lias poured libations] and has tasted of the victims in 
witness whereof he begs them to sign this certificate 
I lien follows the signature with attestations 1 he former 
of the two is dated and the elite must fall in the year 
2)0 It is of course, impossible to piovi tint either of 
the two actuilly left is to Chnstians they nny have been 
given to pigans who had been uoused and hid cleared 
themselves, or to former Christians who had apostatized 
But no doubt h belli in this same form were delivered m 
Egypt at least, to Christians who seenred immunity with 
out actual apostasy and the iorm in Italy and Africa 
probably did not difiei wide ly from this 

See Archbishop Benson ( i/pnan Iondon 1897 Theol Inter 
aturzcitunq 20th Januaiy and 17th Maith 1894 (w K Co) 
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Liberia, a negro republic in West Africa, extending 
along the coast for about 300 miles between 4 and 7 N 
This strip of coast, which is watered b) a number of 
parallel streams, consists for the most pait of country 
of moderato elevation, ending sevwaids m a fairly high 
coast-line, the lower courses of the rivers l>eing however 
fringed for a few miles by swamps, while forest scans to 
occupy a large i>art of the interioi Iho soil of tin 
lowlands is generally sandy, except along the course oi 
streams where deep black fertile soil is found The 
surface of the interior plateaux, which fall m a succession 
of steps towards the coast, consists largely of latente 
tor a tiopical country the climate is fairly mesle i ate the 
heat being lessened by the sea breeze which blows 
regularly during the day except in the Harrnattan period 
This lasts from Deccmbei to the end of I e bruary, the 
Karmattan being a land wind marked by extreme diy 
ness, with low temperature at night oi m the tally 
morning Iho rainy season proper lists from May to 
November but no month passes without nun 

Coasts Tlio coast of I ibcua is nine li indented though tho 
lagoon iiumution so c harac tmstir ot other paits of tho ( nine a 
coast is little developed Many of tin tapis use abiujtly fioni 
the sea Capo Mount peninsula on whit h 1 ob rts] ort is plat <d 
rises to about 1000 lot t at tho highest pat 1 and Capes Mtsurado 
aud 1 almas uro also hold htadlantls Ur largt t Ingot n (ludioi 
man Lake) is that enclosed by the ( ape Mount ]tnmsula It ih 
generally shall iw The rcmaindoi an much Miiallti and aic 
generally filmed by expansions of tin Hticams at then mouth 
A tidal channel inns lieu over bt bind Caj i M hu ratio ] aralkl t 
tho coast as lai in th » nnuth ol tho nvci 1 umungtou ncai ly 40 
miles count ting also with tho nvci St 1 ml 

Interior -Our knowledge of tho intirur ol tho touiiiiy and 
even of tho tourses of tho main nv< rs ih still extremity h ant\ 
and depends almost entirely tin th i journey of the nt gro Bt njoiniu 
Anderson in 1868 and those jf lunch \| Ir re rs along tht inUrui 
fiontior In the north wtstt in half tho lit atl streams ol tlm nv tis 
Irfifa Do or St I aul and piohahly alsr thost of tho Manoh (which 
in part forms tlio fiontioi with Sierra I cono) rise at a distance of 
200 miles from tho coast thtn umi basins wide nmg fan wis 
while their lower tourses approach each other witlun 45 miles 
Their gonoral direction is at light angles to the toast llio same 
is apparently tho case with most of tho nvtrs of tht south cant 
which have however much shorter courses as tht uppt r basin ol 
tho Kavalh (which forms the boundary of I lhtria on tho south 
east) he'* behind thorn and as shown by recent explorations ol 
M Hostains anti others (1897-1900) closely approat lit s the lit ad 
watoia of the St 1 aul The lowoi courses of many of tht smallti 
streams wore explored by Buttikofei m 1879 82 but in f vv cast 
does our huowlelgo extend more than 25 nnlt shorn the toast 
except in the taso of the Sinoo which was ast ended in 1869 lo tht 
neign hour hood of the Geloyo mountains A range named >t it t < 
is also rcpoitud by M Hostains west of the Unj r kavalh and 
mountains are said to oxihI noui tho sourco of tlio rivt is St Tohn 
and I ota 3 hi ourses of all the nvois are more or less broken bj 
rapids and oven on the St laul tho limit of navigation is Its 
than 60 miles frnn the sea All have bais at then mouths thost 
of tho Manoh lola aul St laid being almost lmpasHahle com 
mumoatioii between th i sta and tin last liamul being cfhctcd b) 
a channel lealm n ftom the Mtsuiatlo lagoon 

Limits — Tlio boundm s juev lously liido finite have now beta 
regulated by agreement with C r at 1 iitain and hi ante That 
towards Siena I cone was laid down in 188/ as first following the 
left bank of tlu Manoh and ifttrw utls a continuation of tho lint 
to the noitli oast Iho north mstcin and south oastorn fionticis 
weie broadly defined byagrc/muut with hrince in ISO (ratified 
1894) On the coast the loiuidary is the havalli Liberian claim 
to tho country east ot its mouth bang abandoned while bianco 
waived hei supposed lights to point within the Id man limits 
The interior fiontur runtiiti n as it do s through ounti) unknown 
at the time of tho ( (invention had not in 1902 bten demarcated 
and may require revision It w as to folic w the knvalli to C 10 k 
(the river being supposotl lure to bo in 6 52 W ) and then to 
run west along that parallel to its intersection with / 40 W to 
follow this meridian to 7 N and then run in a straight lint to 
the intersection of 8 40 \\ with tho parallel passing through 
Tninbi Kunda and finally to follow tho latte i to the Sieira 1 1 om 
frontier Certain stipulations however might prove inconsistent 
with the line thus laid down Franco eg receiving the whole 
upper basin of the Niger as well as that of the 1 odedugu a 
supposed upper branch of the kavalh Tho area ot Liberia 
witmn the above limits is about 46 000 square miles 


LIBOURNE 

Population —Down to 1887 the American Colonisation Society, 
which introduced tht firht settlement of freed slaves in 1820~i2 
is said to have spent over 2£ million dollais and to have intro 
duced fiom Amenta some 12 000 t iloured immigrants over 1200 
in addition having hen brought bv tho Maryland Society The 
number of th* civilutd negiocs has lutn estimated at from 40 000 
to 60 000 while the rt maimng blar k population is put down at a 
minimum of 2 000 000 Tho populatitu of Monrovia tho capital 
is about 5000 of Harjtr (with suburbs) 8000 of Buchanan 
(( rand 1 as f> i) and 1 dma m oj ponite sides of the river St John) 

0000 and of Robert pent 1200 At these ports with Marshall 
(lunk lived St stirs Rivtr ( icenvilh Scttra kiu and Halt 
Cavalla fou igm rs are allowed to trath 

Government — The I rt sidcut and \ let Piosidcnt of tho Republic 
are elected by univnsal sullia^c for a ] eriod d two vcais Iho 

1 result nt conti >1 h tho whole lovtrnni nt and tan dissolve tho 

chambers at w II the Vice Presid nt presides over the Senate 
but takes the place of the 1 it hi lint in cist of the latter cl) mg oi 
going out of omt t h( hr the evpnati >n >t Ins jiropei turn Ihe 
cabinet consists ol stvtn mtndieis vv ho aiu at tin he id of tho 
seven dopaitim nts of State ihe Senate consists ot nine mo dbeis 
two each foi tho oountu s of Bassa Stnot and Maiyland and 
three for that of M suiado which contains the capital ihe 

House of Rt juosentativcs consists of thutt tn m mbti one moio 
for each county thin arc leturnid for the Scnatt At the end of 
each session the twti cliambt rs meet jointly to pass tlio Bills which 
have lit on brought m befoie each ot tht m The jurlit nil functions 
arc dint har^ t d by foul glades ot officials the local magistrates 
th i courts of totnmon j has ami tho quart* rly couits ( no to eatli 
emmty ttiwn) md la fly tlu Supiomo Court j to ihtl ovei b> 
tho Clutf Justi c 1 he 1 al admim tration ih in tht hands ot 
su] matin It nt one ca h t> tht tountus of Bassa bunt and 
Mai) land and nt to ca hot the distuctH into which Mesurado 
is divided Manx ] art however even aloii n the toust and all 
the intaior me i ban fO mil strom tho s a aio almost cntinlv 
beyond the influence of the Government Schools i\ist m all 
the tew ns and v lilacs but e\c pt at th W ost Afiitan (oil n 
at Momovia the education given is vtiy mdiffeunt In 18 U 
the rev emu was estimated at iiJ 0 Hi and tho expenditure at 
JL 1 661 

1 ri ducts and Irade f offtc is still the piinoipal pioduct but 
tla great fall in pure and the insufficient jiupaiationol the tit p 
hive lately mined many tultivators Experiments have suite 
Lein mal with tlio planting ol cacai and caoutchouc Wild 
iubbti exists m Inge quant ltns in tho foicsts I lie it aic no 
njdustn s on a largo stale though v anous civilized trades ait 
earned en 1 y the I iboimus ( old is said to exist as aho ngatt s 
rulnos and other pr tious stones J he foreign tiad though 
showing a dot line is still tonsiduabh tlie laigt st shai being in 
tlio hands of the C oimans while most ot tho rtmaineh i is divided 
between f 1 o it I iitun and Holland llie 1 1 in i] n 1 lints of 
sttameis i un fi un II am bui n and I ivei pool Tin unjtits ton i t 
of artichs ol dies It t d Xc lor the e iv lliztcl m glut s andtottm 
goods foi tlio native tult Tlic pnnci]nl (\]orts ato cotl < 
rubber (a mom j oly of tin J n m lish t mjianv called tlu Iihtnan 
Hubbti Symheatc ) piassava i i iplua hire (used t i making 
btooms) palm oil and kumls igd a small aimunt rf Ain an 
mahogany In addition to the kiuincn vv he cngngt thcmstlvt 
as crews ot vchscIh a large mind ei ot tht native ot I ibt na 
t spe tially the \ am ( los I assas and some Mnmhngos tmigiaft 
to otlioi |aitsof Wtat Afina toi laltui on plantain ns oi toi 
railway consti u tirn oi lsjoluooi militia Tin nnj lit) goto 
( amtroon and Congo 1 itt Stale 

AuTiionims Mon n j l S\s 7 therm Apuntn ItiUoricos 
geogrdpkuos I an don i I Ss j_ — W u w him \\ s J ibdna 

l Moire de la J md Uk u dm tut Vc/) hhe Biusbds 188 r — 
St h war/ Di kc n ti Rtjuhlik liltna Das Ausland 

1888 C lint yox liltna Jmrn A! nuhtvttr Qeoq > See 
1S88 Bunn tun /cnbtldet aushbtrta It)dcn 1890 — 
M 1 liFRhc N Histoi y ol I d i i ni f >hvs Ih plains Untv b tudu s 
9 stnts \ Baltnnjit 189] — kotiii D limitation do la 
Rt jndiliquo do I ilium Annate'* de ( oqiaphic Ian 1814 — 
DllVtnssi IaRtpuUiqu de Iditm bulletin die C mutt dt 
l ifriqut bran^aist Supplement kc 9 1900 - Irvnkun 

la ghustioi* dt Libel la ' Questions Dipl 1 1 Colon vol xu 
Ians 1901 

Li bourne, chief town of arrondissemtnt department 
of Gironde France, 20 miles cast north-cast of Bordeaux on 
thfc railway from Fans to Bordeaux Vineyards cover about 
120 000 acres in the arrondisscmcnt There aie no textile 
manufactures of importance The general coasting trade 
is brisk In 19(H) 2S3 coasting vessels entered and 308 
cleared, total tonnage 20 939 Population (1 881), 12,539 , 
(1901), 19,175 
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T HIS article 18 supplementary to that m the earlier 
volumes (ninth edition) of the Encyclopaedia Brit 
anmca (1882), to which readers aie leftrred for all historical 
particulars The statistical tables appendod to the article 
m vol xiv supplied details of 779 libraries (exclusive of 
those m the United States) containing about 50 225,000 
volumes All the libiaries in the United Kingdom 
and its colonics were noticed, including those established 
undei the Public Libraries Acts , but as regards the rest ot 
the world, only those of 30,000 volumes and upwards 
with a tew exceptions, were described Ihc latter mcludt d 
399 librai les, numbering 40,751,000 volumes Taking 
the same limit of size there were m 1902 outside the 
Butish ishnds, and excluding British eolonns and the 
United States (see below), 595 libraries of 30 000 volume s 
and upwirds, estimated to contain 61,378,000 volumes 
flic tollowmg statistical abstract covers the same ground 
with thi same limitations and exceptions — 


( JUNTRY 

Ills 

1881 

V ils 

libs 

1001 

V 1 

1 

i 

LlJllOl J 





i 

United Kmgd >m ^ 

480 

9 474 000 

077 

6b 1 3 

11 912 
6 528 

ooo 1 

000‘ 

(. iman Etnpuo 

>b 

14 971 000 

148 

19 008 

ooo 1 

I 1 ukc 

/0 

6 8 r >7 000 

114 

10 702 

ooo 

Au tn i Hungary 

r b 

4 4 r 7 000 

/0 

b 425 

ooo 

Sw lt/i l land 

is 

1 032 000 


1 770 

000 I 

ItaPy 

U 

f> 874 000 

/ ) 

8 261 

000 I 

Belgium 

10 

1 200 000 

12 

1 ' 7 

000 1 

Holland 

b 

b7 r 000 

11 

892 

ooo 1 

Dt mn ul (and let kin 1) 

b 

861 000 

6 

98/ 

000 1 

N rwa\ and Sweden 

b 

885 000 

17 

1 754 

ooo 

Spun 

16 

1 0 2 000 

2b 

1 6b 1 

ooo 

1 or tugal 

( 

ro r ooo 

9 

m 

ooo 

( reet o 

) 

190 000 

3 

104 

ooo 

Uussr i 

i 

2 8 000 

27 

1 842 

ooo 

Bulgaria 

No return 

1 

40 

ooo I 

Rumania 


dt) 

4 

208 

000 | 

Servia 


d) 

1 

64 

ooo 

3 urkty 


do 

1 

40 

ooo 

Afric a — 





1 

Al n oria~ Algiers 


elo 

2 

80 

ooo 1 

P gypt — Cairo 

1 

40 000 

1 

10 

ooo 

Asia — 






India 

12 

192 000 

24 

b 8 

ooo 1 

China 

1 

1 000 

2 

14 

ooo 1 

Jn\ a 

i 

20 000 

| 1 

40 

ooo 

Japan 

1 

b3 000 


200 

ooo ' 

Russia 

No lctuin 


92 

ooo 1 

Philippine s 


do 

1 

40 

ooo 

Ami Hit v 





1 

Argentina 

3 

85 000 

1 

>> 

ooo 

Br a/rl 

1 

1 >0 000 

1 

2 >- 

ooo 

( bile 

1 

1 < 000 

1 2 

127 

ooo 

Mexico 


1 19,000 

f 

241 

ooo 

N it ara_.ua 

l 

1 r 000 

1 1 

18 

ooo , 

Peru 

1 

| *4 r 000 

1 

4 

ooo 

Uruguay 

1 

1 17 000 

1 

4/ 

ooo 

Vtnc/utL 

1 

29 000 

1 

1 r 

ooo 

Other libraries 

N 

i it turn 1 

100 

ooo 


i Non muni ipal In lulin^lr » 1 { Municipi 1 


Sue Minerva Jahrbuch der Gelchr ten W elt herang v A huhier 
1902 The Library Association Record 1899-1901 The / ilrary 
1889-1901 Zib/arq Journal (New York) 1881-1901 (nitralblatt 
f lhbhothekswcscn 18S4 1901 — E StHiriTZF treieoffentl Biblxo 
theken 1900 — Annuauc des BiblwtlJqucs 1901 

The United Kingdom 

The organized public libraries of Great Britain and 
Ireland m 1902 numbered 1341, containing 18,470,000 
volumes, of these 677 were governmental, or belonged 
to universities colleges, cathedrals, or societies and msti 
tutiona, or were endowed or proprietary and possessed 
11,942,000 volumes bmee 1880 there has been an^extra- 


ordmary growth in public libraries supported by the rates 
The number of towns and places possessing these 
institutions m Gieat Britain and Ireland increased from 
96 to 41 1 In 1SS1 not one of the capital towns ot the 
three kingdoms had adopted the Public Libraries Acts with 
the single exception ot Vkstimnstu (I ondon) Dublin 
possesses municipal libraries Klinbuigh has uifurul the 
provisions of the Acts and Gn itti I ondon m 1902 had oatab 
lished 70 orBOlibiants or bmuclic in l^H) M, eight) 
one libiaries in the United King lorn returned then contents 
at 1,448 192 \oluints 1 lit i vto supported hbiams and 
their br inches in 1902 included d o t (> 000 volumes 

Many of these libraries o\u much 0 the mmntieeme of 
generous benefactors amcm^ whom the names < I Mr John 
Passmore Pd wauls 1 and Mi \nduw Carman (/ ? ) should 
not be fox gotten To sonic uc ittidu 1 nt n dh 11 c s and 

museums In others coin ses ot mstnuti n au given and 
lectuies delivered Nt uly all posse s (Dilutions nl books, 
pamphlets, and prints ot local mtcust Man) have 
special juvenile and ladies rooms Sum 1 md ot indicator 
to inform the reader whether tlu bool lit dt lustn boriow 
is avail ible or not is largely used In othci libiauts 
notably at Clerkenwell (I ondon) and Ciojdcm (Sumy) 
i system of “open access’ of uadcis to hooks his been 
found successful 

[Many interesting tacts leapt ctm,, British 111 i u ns with tal < <f 
tlu progress and a tual condition ot nnimt i| al hbiaius art It 1 
found in tlio British Library i car ho )J 1 UK) 1 l) 1 ( niMioti 
also J I OoiF Jhe Tree 1 ibrai // (1 SO/ ) Rtl i ill ) t > the iiiluli 
in iht so volumes on Sou\i I itooitl ns 1 thane J 

lilt following towns inel pilots in tin I mttel ]\m 0 <km 
hue adopted tlu genual Acts oi hut static. d iiliams 
under local Acts thi dates of uioptiun uc gmn within 
paienthtses In some phctH spttnl Icgishtioti has been 
obt lined to enable a higher i iti tlnn i p< imy m the pound 
(the authoii7od maximum) to bt lex h d 

\bordaro f 1901) Al tithe n ( 1881 ) Al u „ mum (1 °00) Abu 
) stwitli (18/ 4) Aiuiig ton (1899) At<n(lsiS) Airdim ( 180 J) 
Alloi ( 1 885) Altrin ham (issi) And \ti (]h)b) Arbioath 
(1896) Ailo don (18 >1) Ashton iiMer \ A hton undii 

lyrne (1 HMD) Aspatna (1 M) ) Aston M mti (ho) Athcrntoni 
(189o) Ayr(1890) Binhudgt (1890; 1 mil (lb U)/ l angm Males 
(18/ 1) Harking (1888) I at risky (ls»o Hm low in I uiirhk 

(1881) Barry and tad \tonfl891) Balk [I ml A h 1 thing 
ton (1894) Bedford (1 88 i) [A 1 mt j nt in ft n ] 1 But ISh^) 
Bexley Kent (1896) I ldt foi t (lb t Bil 1 n (I'*' 0> J lrighy 
(1890) Birkonheitl (18 () 1 iinmighiun (I 860 ) Blatkluin 

(18o4) Blackpool (187 1) BlnliD k (1900) I lat nau 1 cstiniog 
(1891) Bodmin (189j) Boltin (13)2) B ilton ltit\ Aoiks 
(189 ) Booth (1881) 1 ouintiii nth (189 ) liurifud (1871) 

Biay Ireland (1899) Biethin (18 Ml) Bunt! Did 1 1889) Bndg 
mid (1901) Budgwatoi (I860) line lit v llill (18/ ) Bughouse 
(1897) Brighton (18 >0-91 Inal Ait) Bristol (187 1) IrmuJiv 
Kent (1892) Broughton Wnvham (18) ) Biyimiaui (189/) 
Buckley (1902) Burnley (1898) ] lush m (186J) Burton on In nt 
(1895) Burwoll Cainbs(139 ; Bui > (1897) Binv St 1 dniunds 
(189o) Buxton (1886) ( /imboino (1894) Cambridge (18 i) 

( anipbeltown (1896) Cantc r lmiy (1858) ( aithli (1862) < ai lisle 

(1890) Carlton Notts(lS8S) ( ai nan on (1887) ( asllt I) nglas 

(1902) Chatham (18 M) (htltenham (1884) (Instil (18/4) 
Chestortiold (1875) Chesterton (189/ ) Cluswicl (1890) ( hoi ley 
(1897) Clac kmannan (1901) Cluvdnn last and Bolt 1| h (189/) 
Claydon Middle (1894) (la>d>n St tple (1)01) Chatoi JVlooi 
(1892) Chethoipes (1900) ( hth m (18/8) (Journo! (1898) 

Clontarf Dublin (1901) Coatbndgc (1)01) (ok lust i (18)1) 
Coleraine (1881) [not < arrred into < Hot t| Coliu (18H) (olwatl 
(1898) Conway (189 4) (oil (18 9>) Coiwtn Walts(1896) 

Coventry (186/) Cienh(18)9) (ioydn(1888) Dalit} (1894) 

Dalton in h unless (1899) Dailaston (18/ r ) Darlington (1881) 
Dai wen (1871) Dentpn and Hanghton (188 ) Doily (18/0) 
Devonport (1880) Dewsbury (188/) lhngwall H902) Don 
caster (1868) Douglas I of M (18M) Drmmondra (1900) 

1 Mr Passmore Ed war Is (born in Cornwall 1824) was lor some years 
proprietor of the London Ldw and from 1880 tc 1886 sat as a liberal 
in Parliament for Salisbury In later life he was a prominent donor of 
funds not only for libraries but also for convalescent homes and hospitals 
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Druraoak N B (1893) Dublin (1877) Dudley (1878) , Dukin 
field (1894) Dumbarton (1881) Dumfries (1899) Dundalk 
(1880) Dundee (I860). Dunfermline (1880), Balm* (1883) 
East Ham (1895), Eastbourne (1890) Edinburgh (1880), Ed 
monton (1891), Elgin (1891) Hlon (1899) Enfield (1892) 
Innis (1800) , Evesham (1897) Exeter (1809) Falkirk (1890) 
Falmouth (1893) Farsley (1899) Fleetwood (1887), Flint 
(1902), Folkestone (1878) Iorfar (1870) Galashiels (1872) 
Gateshead (1880) Glasgow {Special Act 1900) Gloasop (1888) 
Gloucester (1894) Gorton (1897) Gosport and Alverstoke (1880) 
Grandborough (1890) Giangemouth (1887) Gravesend (1892) 
Grays Thurrock (1893) Greenock (1900) Grimsby (1899) 
Halifax (1881) Halkyn (1890) Halton(1895) Hamilton (1901) 
Hampton (1900) Hands worth (1870) Hanley (1884) Harlesdeu 
see Willesdon Harrington (1899) Harrogate (1886) Hartlepool 
(1891) Hartlepool West (1891), Haslingden (1900) Hawick 
(1878) Haworth (1898) Haylo (1890) , Ilemel Hempstead (1897) 
Horoford (1871) Hertford (1855) Heywood (1874) Hinckley 

e Hindley (1887) Holyhead (1896) Holywell (1902) 
iey(1890) Hove (1891) Iiucknall Torkard (1881) Rudders 
field (1897 Local Act) Hull (1892) llydc (1893) Ibsto(k 
Loi< ester (1895) Ilford (1892) Ilkeston (1901) Inco in Makor 
field (1898) Inverness (1877) Ipswich (18 r 3) Jedburgh (1892) 
Keighley (1900) Kendal (1891) Kelt/ ring (1895) Kidderminster 
(18 j 5) , Kilburn see Willesdon Kilmarnock (1893) Kings 
Lynn (1899) Kingston on 1 harries (1881 local Act) Kings 
town (1884) Kinmng Park (1901) Kirkcaldy ( local Act) 
Kirkmichael (1895) Kirkwall (1890) I am aster (1892) I arbert 
(1901) Larno (1897) laumoston (1897) 1 cadgato (1896) 

Leamington (1857) Leeds (1808) i t e k (1887) Lout stor (1870) 
Leigh (1892) Leominster (1899) I ewes (1897) Iiyton(1891) 
Lichfield (1850) Iimonck (1889) Iincoln (1892) Iiskoaid 
(1895) Liverpool (18F 2 local Act) I lanelly (1898) I lantarnarn 
(1897) Uanuwthllyn(1895) Lockerbie (1900) —London Mctiu 
pohtan Borough n — Battersea (1887) Bormondsoy Bennondscy 
(1887) Kotherhitho (188/) St 01a\o s District (1901) Camberwell 


(1889). Gholsea (1887) Finsbury Glerkonwell (1887) Glass 
house Yard (1891) St Sepulchre s (1891) Fulham (1880) Green 
wich (1902) Hammersmith (1887) Hampstead (1893) Holborn 
Holborn (1891) St Giles s (1891) Kensington (1887) Lambeth 
(1880) , lewisham (1890) Loo (1901) 1 addington Kensal Town 
(1887) loplar Bow (1896) Bromley (1891) Foplar (1890) 
Shoreditch (1891) Southwark Christchurch (1889) Newington 
(1890) St George tho Martyr(1896) St Saviours (1891) Stepney 
Limehouse (1898) Milo End (1890) St George s in the East 
(1890) Whitechapel (1889) Stoke Newington South Hornsey 
(1898) Stoke Newington (1890) Wandsworth Clapliam (1887) 
Putney (1887) Stroatham (1890) Wandsworth (1883) West 
minster City of StGooiges Hanover Squaie (1890) St James s 
(1901) StMartins m the fields (1887) St Paul s Covont Garden 
(1891) St Margarets and St Johns (18f6) Strand District 
(1901) Tooting (1902) Woolwnh Eltham (1901) llum 
stead (1898) Woolwich (1895) — I ondondorry (1898) Longton 
(1891) Lossiemouth (1901) Lough borough (1 885) Louth (1898) 
Lowestoft (1891) T urgan (1891) I uton (1894) Macclesfield 
(1875) Machynlleth (1897) Maidstone (1855) Manchester 
(1852) Mansfield (1890) Max well town (1899) Merthyr Tydvil 
(1899), Mexborough (1899) Middlesbrough (18/1) Middleton 
(1887) Middlewich (1889) Millom (1887) Mold (1902), Mon 
troso (1901) Moi ley (1892) Moss Side (1887) Motherwell (1902) 
Nantwich (1887) Neath (1897) Nelson (1889) Nonagh Ireland 
(1896) Neston and laikgate (1901) Nowark on Irent (1882) 
Newburgh (1895) Newcastle under Lyme (1883) Newcastle 
upon 1 yno (1874) New Mills (1893) Ntwnulns NB (1900) 
Newport, Mon (1370) Newry Ireland (1895) Newton Abbot 
(1901) Newton Montgomery (1898) Nowtownards Ireland 
(1895) North Malaham (1901) Northampton (1800) North 
wich (1883) Norton (1898) Norwich (I860) Nottingham 
(1807) Nuneaton (189 i) Oldbury (1888) Oldham (1865 Local 
Act) Ossett (1897) Oswustij (1890) Oxford (18f 2) I adiham 
(1897) laisloy (1807) It ninth (1891) longo(1891) lenrith 
(1882) len/anco (1893) lcrth (1896) 1 eterborough (1891) 

Peterhead (1890) Heasley (1895) Plymouth (1871) , 1 ontypricld 
(1887), Poole (1885) Portmadoc (1899) 1 ortsmonth (18/8) 

Preston (1878) 1 iestonpans(1902) Queonborough (1887) Ram 
ham (1896) Ramsgate (1894) Rathmines (1887) Rawmarsh 
(1892) Reading (18/ /) Redruth (1894) Richmond Sumy 

(1879) Rochdale (1870) Rochester (1894) Rotherham (1876) 
Rothwell (1894) Rugby (1890) Runcorn (1881) Rutlierghn 
(1901) St Albans (1882) St Austell (1895) St Helens Lancs 
(1809 local Act) StIios(1895) Sale (1890) Salford {Museums 
Act 1849 rc polled 1892) Salisbury (1890) Selkirk (1889) 
Sheepshed (1896) Sheffield (1853) Shouldham (1895) Shrews 
bury (1882) , Sittingbourne (1887) Sligo (1880) Smethwick 
(1877) South Shields (1871) Southampton (1887) Southport 
(1876) Sowerbv Bridge (1893) Stafford (1882) Stalybridge 
(1888) Steople Claydon see Claydon Stirling (1897) , Stockport 


(1800), Stockton on Tees (1874), Stoke upon Trent (1875), 
Stornoway (1898), Stratford on Avon (1902) Stretford (1898) $ 
Stromness (1900) , Stroud (1890) Sunderland (1800, Local Act) , 
Sutton in Ashfield (1898) Swansea (1870) , Tain (1899) , Tam 
worth (1882), Tarbat (1899), Tarves (1883) , Teddmgton( 1896), 
Thornaby on Tees (1890) , Thurso (1872) , Tipton (1883) , Toa 
morden (1890) , Tonbridge (1882) , Tottenham (1891) , Tnmdon 
(1895) Trumpington (1898), Truro (1880), Tunbridge Wells 
(1895) , Tunstall (1885) Twickenham (1882) Tynemouth (1869), 
Wallasey (1898) , Walsall (1857) Walthamstow (1892) , War 
rington (1848 Museums Act) , Warwick (1865) Water Eaton 
(1890) Waterford (1894) Waterloo with Seaforth (1892) Wat 
ford (1871) , Wednesbury (1876) Welshpool (1887) West Brom 
wich (1870), West Ham (1890) Weston super Mare (1880), 
Whitchurch (1900) Whitehaven (1887) Wick (1887) Widnes 
(1885) Wigan (1876) Willonhall (1877) Willesden (1891) 
[includes Kilburn Harlesdon and Willesden Green] Wimbledon 
(1883), Winchester (1851), Winsford (1887) Wolverhampton 
(1869) Wood Green (1891) Woolton (1890) Worcester (1879) 
Workington (1890) Worksop (1895) Worthing (1892) Wiex 
ham (1878) Yarmouth Great (1885) York (1891) 

[I rom list in Library Association Year Bool 1901 corrected to 
1902 ] 

By the Public Libraries Act of 1892 all the Acts from 
that of 1855 to the Amendment Act of 1890 were 
consolidated m an amended form This Act, Lsw n 
which was promoted by the Library Association, tmtistg to 
simplified the steps necessary for the establish public rate 
ment of libraries , it also gave additional supported 
administrative ] rowers to the library authority ,,Drur>9M 
It settled some difficult questions as to the polling of 
ratepayers for the adoption of the Acts and the levying 
and collection of tho library rate Facilities were also 
afforded whereby neighbouring localities might combine 
for library purposes A short Act passed m 1893 pro 
vided the first step towards placing directly in the hands 
of the elected representatives of the ratepayers the right 
of adopting the Acts, which had hitherto been subject 
to the popular vote At first this change applied only to 
the urban district authorities, but the Local Government 
Act of 1894 gave somewhat similar powers to rural parishes, 
and further extended the means for combination, particu 
larly helpful in the case of small districts with limited 
financial resources In 1898 an Act was passed to provide 
for good order and the punishment of offences m libraries 
T he following year (1899) saw the passing of the London 
Government Act, which, m Creating the metropolitan 
borough councils, gave to them the power of putting the 
Library Acts into force In 1901 an Act promoted by the 
Library Association was passed which removed some difh 
culties in regard to rating, gave power for the making of bye 
laws and applied the Museums and Gymnasiums Act of 
1891 to the metropolis In Scotland and Ireland library 
legislation has been dealt with principally by separate Acts, 
and the variety of enactments tends to creato doubt and 
confusion The Library Association with the help of Lord 
Avebury, Lord Windsor, and others, has devoted many efforts 
towards remedying these and other defects including the 
anomalous condition of the law m regard to libel as it affects 
libraries, and liability to assessment for rates and taxes 
The penny rate limitation lies heaxily upon tho majority of 
libraries, although by means of special and costly legislation 
some have been enabled to rid themselves of the restriction 
Enactment* and Regulations 

f noi and and Wales — Acts 65 and 56 Yict cap 53 (1892) , 
let cap 11 (1893) 61 and 62 Viet cap 53 (1898) 62 and 
03 \ let cap 14 (1899) 1 Edw VII cap 19(1901) 

Adoption — (1) In City of I ondon by a poll of the voters (1892 
§ 21) (2) In metropolitan boroughs (1899 4} 4) and urban districts 

(1893 § 2) by a resolution of council (3) In rural parishes by a 
parish meeting or if demanded a poll of the voters by ballot 
(1894 §§ 7 and 19) When adopted notice must bo sent to the 
Local Government Board (1901 § 8) 

Library District — City of London (1892 § 21) metropolitan 
boroughs (1899 § 4) urban districts (1892 § 1) parishes not in an 
urban district (1892 § 1) 
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Bate — Not to «xoeed one penny m the £, with exceptions 
granted by local Acta of Parliament (1892, $ 2) For list of these 
see Library t x (1898) pp 830-881 Museum exponses may be 
charged unaer the Museums and Gymnasiums Aot 1891 in addition 
to the penny rate (1901 §7) ^ 

Authority —In City of London Common Council (1892 § 21) 
In metropolitan boroughs (1899 § 4) and urban districts (1892 § 4) 
the counoil In parishes parish council (1894 § 7) or where 
there is no parish council a oommittee (1894 § 19) or oom 
miss ioners (1892 8 4) 

Combination — <1) Vestries (1892 § 9) (2) Parish and library 

districts (1892 § 10) (3) Urban districts (1893 § 4) (4) Library 

districts (1901 g 6) (5) Library authority and Chanty Com 

missioners (1892 §16) 

Execution of Act —Library authonty may provide all or any 
public libraries public museums schools for science art galleries 
and schools for art (1892 Jll) 

p ee8 if o charge for admission to library or museum or for use 

of lending library to the inhabitants ot district but use of lending 
library may be granted to persons not inhabitants of the district 
either gratuitously or for payment (1892 § 11) 

Power to acquire and dispose of Land (1892 § 12) 

General Management —By library authority (1892 §15) But 
an urban authonty may appoint a committee and delegate to it 
ceitain powers (1892 § 15) Persons appointed to bo membeis 
of the committee need not be members of tho urban authority 
(1892 § 15) nor of a London borough council (1899 § 8) 

Expenses how defrayed — By a rate See Rate 
Borrowing — Authonty may borrow on security of rate (1892 § 19) 
Accounts and Audit — Urban authonty as under Public Health 
Acts (1892 §20) CommisBionois or parish authority by district 
auditor (1892 § 20) Metropolitan borough as London County 
Council (1899 §14) 

Bye laws — Authority may make Penalties may he recovered 
under the Summary Jurisdiction Acts (1901 § 3) 

Offences — See also Library Offences Act (1898) 

Damage to Buildings by Subsidence — Not to be paid out of tho 
penny 4ibi ary rate (1901 § 10) 

Scotland - The Acts were amended and consolidated by the 
1 ublio Libraries Consolidation (Scotland) Acts, 1 887 18 J 1 and 1 899 
Ireland — The original Act 18 and 19 Viot cap 40 passed 
18 5 with amending Acts (1877 1894) An Amending Act was 
in 19Q2 before Parliament 

[II W Fovarguk and T J Oc le Public J ibrary Legislation 
1893 Ohambei s and Iovarc ue lublic Library Law 1899 ] 

l ho chief facts in the recent history of the great British 
national libraries may be briefly mentioned J he British 
Museum, which was estimated to include a 
British million and a half of printed volumes and 50 000 
useum m iggj contained in 1902 upwards of two 

millions of printed volumes and 55,000 MSS , besides 
charters and rolls The chief event m the later history 
of the institution was the completion m 1900 of the 
printing of the entire catalogue of the library, commenced 
in 1881 A supplement including the titles of all books 
added to the library while the general catalogue was m 
progress was also begun Since 1888 the titles of new 
books are incorporated in the catalogue eveiy fortnight 
By the introduction of sliding presses m 1887 the space 
for the accommodation of books will eventually bt more 
than doubled The map catalogue has been completed , a 
revision of the rules for cataloguing has been issued A 
special catalogue of bnglish books punted before 1640 
(1884), a synopsis of the French Revolutionary tracts 
(1899) and various excerpts from the printed catalogue 
have been published Thoro has been a marked improve 
ment m the printed guides to the exhibited portion of the 
collection since 1890 In 1892 a separate department of 
Oriental books and MSS was formed The valuable 
Subject Indexes of Modem Works prepared by Mr G K 
Fortescue, and Mr Robert Proctor a Index to Ecu ly Printed 
Books (not an official work) deserve Bpceial mention A 
subject index of all the books m the library published 
between 1881 and 1900 was passing through the pnss m 
1902, and the question of compiling class catalogues of 
the entire library was under consideration In the 
department of MSS there havo been most important 
acquisitions m all branches, especially in papyri of 


classical authors from Egypt, including “ Aristotle on the 
Constitution of Athens,” “ Herondas,” u Bacchylides,” 
published by the Trustees, numerous other papyri from 
Professor Flinders Petrie, Mr Jesse Haworth, and others 
Among the most important of other acquisitions are the 
duke of Newcastle s papers, presented by the earl of 
Chichester in 1886, the Hardwicke MSS , purchased from 
the earl of Hardwicke m 1899, the Ashburnham MSS, 
chiefly historical 1883, the Nelson papers of Viscount 
Bndport, 1895-97 , the Gibbon papers, 1895, the Sfor/i 
Book of Hours bequeathed by Tohn Malcolm, Lsq, ot 
Poltalloch, 1891 , MSS of Keats from his sister femora 
Llanos, and the autograph MSS of some of George Lliots 
works, from Mrs C L Lewes The department has 
published catalogues of papyri, of fepamsh MfeS , of 
romances, and of sials Tin Oriental department has 
published catilogues of Arabic and Indian books 

The Bodleian Library at Oxford contained m 1902 o\tr 
600,000 printed volumes and 31 000 Msfe The rate of 
inciease is now considerably augmented and tho 
number of items received annually — including BodMma 
separate maps parts of periodicals &c — exceeds 60,000, 
equivalent to about 17,000 volumes A special feature of it 
is the entire body of dissertations or theses issued m the uni 
versities of Germany Holland Norway, Sweden Denmark, 
Switzerland, and Fiance femce 1881 the further develop 
ment has been veiy considerable The numbei of wee k days 
in tho year during which the entire library is closed has btm 
i educed from 29 to 6 The open reference libraries in both 
reading rooms have been materially increased A very 
minute shelf-classiti cation for current accessions was begun 
in 1883 and the corresponding shelf lists are virtually sub 
ject catalogues of the literature acquired since then At 
tho same time the preparation of a subject catalogue of 
the entire library (compiled from a spare set of slips mam 
folded for tho ordinary catalogue) has made great progress 
A rough catalogue of incunabula (the work of Mr L 
Gordon Duff and Mr R Pioctor) has also been formed 
Six more volumes of catalogues of MSS have been pub- 
lished, and considerable additions have been made to the 
collections of Sanskrit, Armenian, Hebrew and Tibetan 
MfeS All current accessions of MSS are now divided by 
language with a subdivision by subject in the case of 
bnglish Litin, and Greek The com collection — the 
second largest m the empire — has been almost entirely 
leorganizcd, it numbered over 60 000 pieces in 1902 
During tho period under review the feavile and Music 
School libraries were added to tho Bodleian, five colleges 
deposited their MSS m it, and an important deposit 
collection was received from tho Clarendon Press The 
area o<cupied by the library includes the basements of 
the Sheldoman Theatre ami of the Old Ashmolean building 
The lending of volumes has been restricted by statute, so 
as to require the sanction of Convocation of the Umver 
sity it may bo said that printed hooks are never lent 
and of manuscripts (never of prime value) only some 
half dozen a year The number of rt aders both ordinary 
students and those engagod in leseaich, has largely 
increased In 1889 the gallery of the Rack liffe Camera 
was opened as an addition to the reading room m that 
building The three hundredth anniversary of the opening 
of the Bodleian Libraiy was m October 1902 

The contents of the Umversit> I ibraij it Cambiidgo 
are estimated (perhaps excessively) by the University 
Calendar at half a million of volumes but no 
enumeration has been made ofticully The v^von/ty 
incunabula are about 2150 being esjiecially 
strong m books punted m Holland ind Belgium and m 
Cologne The MSS number 7872, exclusive of the Taylor 
fechecliter collection of Hebrew documents and fragmenta 
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from Cairo, and of tho Buxton collection of Norfolk court 
rolls, <fec The following catalogues of Mbb have been 
published Persian (E G Browne), Syriac (W Wright 
andS A Cook), Hebrew \ol 1 (S M Schiller Srmcssy), 
Hand list of Mahommc dan MSS (1 G Browne) Among 
recent additions aic the ( hint sc library of the late Sir 
T T Wade, citilogiud by 1 rofessor H A Giles, the 
library of ]J Pnidslmiv JS7 0 and 188G (Irish, chiefly 
lx ton IHOO i mini h 7000 nnnihu*i) It HrnaJy s Ont utal 
boo and inanu </ipN / 1 1 nu s logic collection «jT O 
Adams s c Ihrtion d < uly punUd rnathf matical works, 
S tinned Stiihiss uiumbult inly 1 ngJish, Jituigical, 
bool s on \dliim, Ac Volumes l and n of the catalogue 
of I nglish books bcfoio 1640, by ( Sayle (reaching 
No 5909) li ul bun published up to 190J 

11m Atlvo( itts J ibiaiy in J dinburgh now includes 
ITT, 000 punUd volumes and 1200 MSS In 1SS4 an 
addition was made to the building capable of 
Edinburgh j lo j ( j ln g ^5 ()oo volumts, and in 1899 a further 
extension to act ominodito 380 000 volumes The Signet 
I ibiary now includes about 100 000 volumes The third 
volume of the punted catalogue, with a subject index, was 
published in 1891 

The library of Timity Collfgc, Dublin 111 1902 con 
tamed 299,000 volutin s and 2027 MSS about 3000 
volumes ait adelttl (very ytai Hie printed 
Dublin ul talogm of books atquutd before 1872 wis 
computed 111 1887, and a summary catalogue of the 
manuscripts lias bun published (1890) 

Ihe most it markable instant 0 of a great library estab- 
lished by pmntc munificence, is that of the John Hylands 
Libiuy at Mine luster, which was feundee^ 
^cbJlter (ru b<l and endowed by Mis h A Hylands m 
numor) of hn husband, and is contained 111 
a magnificent building opened m 1899 The collection 
was formed laigely on the f unous Althorp Libiaiy made 
by harl Speneti (10,000 volumes) one of the most u 
markable collections of early printed books and rate 
Bibles ever brought together The present number of 
volumes is about 80,000, of which 2500 are incunabula 
Over 5000 \olumcs, ineluding many of great rarity, were 
added in 1901 A short title catalogue, 3 vols 4 to, and 
one of English books, have been published A supple 
meat, describing about 25 000 books was begun 

Since 1880 the usefulness of public libraries has been 
increased by the work of the I ibrary Association, 
founded in 1877, during the first International Library 
Conference held m London m October 1877 A charter 
of incorporation was granted to the association in 1898 
It holds monthly and annual meetings, publishes a journal, 
conducts examinations issues certificates, holds classes for 
instruction, and has greatly helped to improve the public 
library law Tho 1 ibrary Assistants Association publishes 
a journal A second International Library Conference was 
held at London in 1897 I ibrary associations have been 
started in Germany and Switzerland The Library Associa 
tion of Australia hold it^ third annual meeting m 1901 

British ( olonifs 

I Australasia — In the Australasian states and colonics 
there were 1361 libraries m 1902 ru owing a Government 
grant and containing 2,552,995 volumes 

1 J ictona has 424 libuuus v\ ith 1 0 7 1 1 volumes The 
Melbourne 1 tiblio library is tho laig«st 111 Australasia (179 900 
vols) Among othci libraries m Molls inn au — llu Libiaiv ol 
Iarhament loi tho uro of numbers the Supionu Court libraiy 
with 24 000 vols flee to members of the It gal pioimston the 
Patent Office library with 7000 vols tht I il 1 cues of tho U 111 
versity the Royal Sou<t> the I imnean Sock tv tht Rival 
Ct ogianhital Society and other mstitutn 11 s 

2 N w Smith Walts contains 150 binaries leeuving ( overn 
meut aid with 510 000 vols Sydney I ublie Libraiy (lul 141 


vols ) with lending department for the benefit of oonntJTlibrariee , 
Sydney Uni verm ty Library (50,000 vols ) School of Art Library 
(60 000 vols ) a circulating libraiy foi subscribers 

3 South Australia — Adelaide Public Library (46 266 vols.), 
with circulating system of book boxes Parliamentary Library 
Adelaide foi the use of members Besides these, 160 country 
libraries with 220 538 vols 

4 Queensland contains 141 institutions with 166 589 vols , 
mostly open to tho public Pending the ojicnmg of tho Brisbane 
1 ublie Library the most xmjxutant is the I ailiamentaiy Library 
Brisbano (il 83 vols ) 

5 Tasmania h ns 45 libraries with 90 000 \oh Tasmanian 
lubhc Library Hobait 19 000 Launceston 1 uhhc Library, 
22 000 vols Paihamentaiy I lbraiy for use of members 

6 H est Australia has 55 literary institutions with 24 000 vols 
\ ic torn Public Libraiy I ertli (43 940 vols ) 

7 New Zealand 1ms 304 libraries with 409 604 \ols Theie aro 
no state libranm but they are partly suppoited by rates and 
partly by subscription Tho largest are Auckland Public Library 
( 14 000 vols ) containing Sir ( oorge t rey s collection of 18 000 
rare books and MSS Wellington Pu 1 lie Libraiy the Dunedin 
and Christchurch I ibrai ies tho I arhamcniary I lbi ary of Welling 
ton (40 000) and several university libraries 

Iho Parliament of tho ( ommonweolth of Australia intends to 
establish a 1 1 ch ral Public I ibrary m the new capital containing 
as a special feature works on Australasian history 


II Canada — Between 1887 and 1902 the number 
of volumes accessible to the public m the Dominion 
increased by about 1,300,000 All the chief cities of 
the Dominion now possess fmt public binaries Two pro- 
vinces — Ontario and British Columbia — have adopted a 
I ublie Libranes Act Montreal 1ms about thirty libraries, 
large and small, and Toronto about as many Ottawa ean 
diaw upon the Parliamentary Library, which with those of 
the departments aggregate a quarter of a million volumes, 
and constitute the largest collection of books in the country 

llio chief froe public library in Canada is that of Toronto 
(110 000 vols ) The largest univoisity library is that of 1 aval 
University Qucboc (110 000 vols) Then follows M C ill Uni 
vorsity Montroal (81 000) with about 80 000 vols of theological 
and patristic literature in its affiliated colleges Travelling 
libraries have been organized in Bntish Columbia The Aberdeen 
Association founded in 1890 through the instrumentality of the 
c ountess of Aberdeon collects books for distribution in monthly 
parcels among settlers xn outlying parts of the country Nova 
Scotia — Halifax Legislative Library (32 500 \ols ) Dalliousie 
University (19 760) Citizens 1 ree Library (22 300) Garrison 
library (15 000) Windsor Kings College (7500) Wolfville 
Acadia College (8500) New Brunswick — St John Free 
1 ibrary (12 000) Fredericton Legislative Library (15 000), 
University of Mew Brunswick (8600) , Sackville Mount Allison 
Collego (80OO) Quebec (Province) — Montreal Fraser Institute 
(35 000) Chateau de Ramezay (6000) Montreal Froe Library 
(20 000) Westmount Free I ubliq,Library (2500) Bibliotheque 
1 aroissialo de Notre Dame (16 000) Mechanics Institute (14 000) 
Grand 1 runk I iterary and Scientific Institute (7000) Ecole Normale 
Jacriuos Cartier (12 500) M Gill University (including medical 
works 81 000) four cc^lege libraries affiliated with M Gill Um 
versity viz Presbyterian (16 000) Congregational (3600) 
Diocesan (4700) Weslevati (3000) Montreal College (Roman 
Catholic) (45 000) St Maiy s (Jesuit) College (32 000) Seminary 
of St Sulpico (70 000) Natural History Society (6000) Advocates 
Library (17 000) New York Life Law Library (6500) Quebec 
(city) Laval University (110 000) Legislative Library (50 000), 
Department of Public Instruction (11 000) Bar Library (13 000), 
I iterary and Historical Society (19 000) Sherbiooke Art Insti 
tu to and Public Library (4000) Knowlton Pettes Memoiial 
library (1400) Lonnoxville Bishops College (7500) Stan 
Rtoad Public Library (1000) St Hyacinth College de St 
Hyacmthe (25 000) Sto Anno do la I ocaticre College de Ste Anne 
(13 000) Three Rivers Scnunaire des Trois Rivi&ros (7000) 
Ontario— Toronto 1 ublie Library (110 000) University Library 
(60 000) LegisTativc Library (70 000) I aw Society of Ontario 
( 10 000) Meteorological Offioe (1 overnmental) (5000) Kingston 
Queon s University (36 000) Ottawa University (85 000) four 
< ovoinmontal libraries viz Li) raiy of Parliament (200 000) 

( eological and Natural History Survey (16 000) Supreme Court 
(19 500) Art hives (10 000) Manitoba — Winnipeg Legislative 
1 ibrary (V F 00) I iterary and Historical Society (15 000) US11 
\ rsity of Manitoba (8000) Law Society (6000) North West 
Tcintoms — Regina legislative library (3500) British 
(ilumbw — Victuia Legislative library (6000) Law Library 
(2000) 1 ublie I ibrary ( >000) Mew V cstminstcr 1 ublie I ibrary 
(1500)^ Vancouver lubhc Library (1000) 
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Summary of Canadian Libraries 


Nova Scotia 

Libraries. 

9 

Volumes 
90 000 

Prince Edward Island 

2 

7 00 

New Brunswick 

0 

50 j00 

Quebec 

47 

690 '00 

Ontario (including 5 Governmental libraries) 

44 4 

15/ 00 

Manitoba 

4 

46 00 

North West Territories 

1 

3 600 

British Columbia 

5 

1/ 000 


~7s 

~2 llo 000 


III Am lev — Cape Colony has 126 libraries with 421 / 12 
vols the chuf being those of Pipe I own (tit / 3 vols ) ( raharn s 
Town Port Flrzabeth (25 073 vols) km n Williams Ijwii 
( 10 987 vols ) Kimberley (2 1 843 vols ) 1 ast I ondon ( / / / 4 vols ) 
Cradock (7147 vols ) and ( riaft Remit (St 09 vols ) ihoro is also 
a I arliamentary libraiy in Cape I own (12 000 vols ) 

Natal —The Natal Society s library 1 lotormaiitzburg (11 r 00 
vols) a 1 arliamentary library also at l lctcimaiit/bui* and a 
public binary at Durban (12 000 vols ) 3. here aie also small libiai ns 
m the ( wintry districts 

IV Wist Indies — The Institute of Tamaica (11 000 vols ) 
Tnmdad I ublio Lilnary (20 000) Nassau I til lie I ibrary Bahamas 
(1 1 000 vols ) Royal Agricultural and ( oimni mal Society 1 iitish 
< uiaua (20 000 vols ) Bcrbirc Rtadm^ Society (5000 vols ) the 
Publio Libiai y of ( ienada (4000 vols) Public library St Luna 
(3000 vols ) 

\ EasieiiN Coionies — Ceylon has 21 bbranos 4 of wlnt h 
an m Colombo I he straits Settlem vt* has 4 libraius (2 m 
Singapore and 2 m other parts of the colonv ) If my Kniq has 2 
libraries Mauritius — I ublic LiVwai v of l oit T oms (12 000 v els ) 

[See ‘The 1 lbiarus of C leatei Britain by l R Boos/ m Ihe 
Library 1901 foi Canada papci 1\ 1 Bain (1 ublic library of 
Toronto) lead at Montreal 1 lbi uy C nforemc 1900 with addi 
tional information fiom t II t oili> M. (. ill Univeisity I ibraiy 
Montreal ] 

Germany and Austria Hum ary 

There arc two libraru s m Germ my, Berlin and Munich, 
of nearly a million volume s, one of 000 000 volume s 
(Hamburg) two possessing about half a million (Gottmgi u 
and Leipzig) llio following contain between a ejuarter 
mel halt a million volumes Bamberg Bonn, Bieslau, 
Darmstadt Dicsdcn ]? rankf or t on the Mam hreiburg m 
Bresgau Heidelberg, Munich (Umv Lib) Lostock Stutt 
gait, Tubingen, Wolfenbuttel, and Wurzburg Libraries 
extending from 200,000 to 250,000 are at Augsburg, 
Gotha, Halle, Jena, Kiel, Komgsbcrg Mainz Schwerin, 
and Weimar Since 1892 the Royal Libiary at Berlin has 
issued a weekly accession list A combined general 
catalogue of the great Prussian libraries, including since 
1898 all the university libraries, is bang compiled 

The largest collections m Austin Hungary are the Royal 
Library (900,000 vols ) %.nd the University Library 

(576.000) at Vienna the Hungarian National Museum 

(400.000) , and the University Libiary (222 000) at Buda 
pest, and the Museum (200,000) and the University 
I ibrary (209,000) at Praguo 

France 

The Bibliothfcques Municipals in the various depart- 
ments are atxmt 338, with an aggregate of 8,500,000 
volumes Within tho period from 1879 to 1899 a million 
and a half of books and pamphlets were added lho 
various university libraries contain about 906,600 volumes 
The number of Biblioth&ques Populanes is a floating 
quantity, as many have but a brief existence It is 
b( lieved that the Biblioth&que National© possesses about 
three millions of volumes, a total which probably include* 
a u at quantity of pamphlets reckoned as volumes The 
separate entiles m tho catalogue of punted publications 
are close upon two millions lliere are besides 250 000 
maps, over 100 000 MSS , 250 000 engravings ind 150 000 
coins and medals Hie number of ultra s between 1879 
and 1899 was 800 000 Ihe most impoitant work willun 
recent years has been the preparation of the gieit general 
printed catalogue m octavo form, and tho valuable 
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publications of M Dclisle on French and Latin MSS, 
The other great Pans libraries are Bibliothtque de 
1 Umv ei site de 1 airs (4 10,358 vols ) , B Sainte Gonevi&vo 
( 100 000 vols ) P de 1 Arsenal (250,000 vols ) , B 
Mazarine (200 000 vols ) (hut) 

llll l NITKl) STATtS 

Ihe eaily history oi public libraries in the United States, 
and the statistics down to 1876, will be found m tho earlier 
article in vol \iv (p 5 U) of the / m y Bnt (ninth edition) 

I lie progress smcc tint elite lias included ail extiaordmary 
activity (1) in the <u ition of additional rate supported 
libraries of the custom irv typo (2) m tlu establishment of 
libraries by private ^lit to be m untamed wholly or m part 
by endowment , (3) m tin evti nsi >n of ht *te aid to the estab 
lishmcnt of libraius designed for local « rviee, and of the 
counsel of state authontus m tin n adnnnihtiatnm , (4) m 
the construction of mw hbiaiy buildings ot ihboiato de 
si n n, (5) m the organization ol persons engage din library 
vs oik or interested in public libiarn s as a p u t of the educa 
ti mal system of the country into associated effort for the 
study of library economy for the discussion of piobhmsof 
libraiy administration, and for the furtherance m ge neral 
of tlu libraiy movement , and (6) in the establishment of 
systematic instruction for libiaiy woil 

Stations — Statistics of individual libraries of note are 
appended in a table 1 rom time to time the United 
States Purcau of 1 elucation lias compiled statistics 
of public society, and sdiool hbiuits in tho United 
States which show not only the wait extent of library 
facilities but also a remarkable growth in lecent years 
Some of the mini lesults of tlu so inquiries may be note d 


Jii ran tflOOOv Iuiuh 
and \ r 

1 1 roast 

1 i nt 

1 ilran h 
1 1 

fsOOvt lnmos 
It \ 

V r 

Nui »b< i 

V 1 um«s 

N li it i 

V limn 

Nu ll r 

V him » 

is7 r 

2019 

11 487 778 


| 

1648 

12 329 526 

183a 

2183 

19 401 199 

46 

// 6 

6338 

20 722 393 

13J1 

3,03 

2, 9/7 643 

17 2 

31 9 



1396 

4026 

13 On 8/2 

11 9 

27 2 

7184 

34 596 258 

1900 

5383 

44 591 851 1 

33 7 

34 9 j 

9261 

46 010 509 


J Exclusive of pamplihts rejx rtul us 7 03 f88 


It will be noted that tho libian s having 1000 volumes were 
about two and a half times as numerous in 1900 as twenty five 
jears previously while in the same jxuiod their contents had 
increased nearly tourfold The above statistics include society 
and school libraries these being public and very generally 
free for reference use Of the 5382 libraries of 1000 or more 
v jlumes reporting in 1900 1979 were classed as general 1725 
as school and 689 as college 1 our had 600 000 volumes 
or over throe 300 000 to 500 000 forty seven 100 000 to 
100 000 ninety 50 000 to 100 000 and the remainder fell below 
50 000 3 he distribution by groups of states was as follows 

North Atlantic 2473 South Atlantic 421 South Central 374 
North Central 1728 Western division 387 In general tlnough 
out the United States there is one library having 1000 volumes 
for every 14 118 persons though in the North Atlantic states they 
are as many as one for eveiy 8510 while m New England the 
number is still greater New Hampshire leads with one library for 
every 28/ 8 More sigmfic ant perhaps are figures in i elation to the 
books In tho count) y at large the libraries contain 69 books for 
eveiy 100 peoplo In the Korth Atlantic states the boohs out 
numboi tho peoplo being 111 of tho foimor for 100 ol the latter 
in Massachusetts indeed the number is as high as 236 for ovny 
hundred persons In these cemiparisons with the population the 
extreme Wtstorn states ns a group mako a better showing than tho 
average of the nation while other gioiqs fall btle w it 31118 is 
due in a lar^e measure to tho influe nee of ( ahfoniia which cun 
pires favour ibly with tho Eastern states both in the number of 
its hbi dries and their l/o 

Inc fine — 988 libraries reported an income foi tho } ar 1900 of 
$2 213 7 rr from tnxati m 101b »n income of $2 19 294 fiom 
stite county and city appropnati ns whilo / II rej ortod an 
in om< of 198 9i> Oth r soul o of me nne are reported 
while a huge numb r fill d to sj < it> tho sources of income 
111 aggregate interne roj oi to 1 by HI Id rane h was $7 812 406 
645 libraries repoitod endowment funds a 0 giegating $26 267 643 
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710 libraries reported the value of their buildings to be $47 083, 805 
while 2972 reported an expenditure for books during the year of 
$2,066,675 

U»e — During the year 1900 the records of 2405 libraries show 
48 410,128 books issued for home use The reference use is im 
perfectly recorded Free access to shelves at least to reference 
cases, and to periodicals make a complete record impracticable 
and there are only 783 libraries which make any report of books 
issued for use in tho library (9 609 632) If all such use could be 
recorded and reported it seems probable that the books used in 
tho buildings would exceed those used at home Circulation for 
home UB6 reaches its highest point in the large cities especially 
where the flee libraries have a number of branches Tlius in 
Philadelphia and Chicago the circulation in 1900 reached one and 
throe fourth million books The free circulating library ol New 
York City circulated a million and a half of books while the 
Boston I ublu Library and its branches had a cm ulation exceeding 
one and a quarter million Several other city libraries have a cir 
c ulation exc coding 500 000 These statistics although imperfect 
indicate a development unexampled in the histoiy of education 
This development has been fostered by legislation In tho lifty 
states and territories there wore included in tho report of 1900 
before quoted only eleven m which libraries w c re not supported by 
taxation levied dhectly for sue h purpose One of these — Delaware 
— has since passod a law authorising taxation for tho support of 
public libraries The state of New Hampshire in 1897 enacted 
a law which proceeding ono step farther made obligatory tho 
establishment of free libranos by towns of a ccrtun si/t llns 
carries to its extreme limit tho tlieorv now gene uilly a< c opted in 
the United States that a free public library ranks with the common 
school as an agency for j opular education whose maintenance is u 
duty of the community as a whole to its mcmbois In cortain 
towns the board of library commissioners is vested (by statute) 
with the authority to specify dnutly the amc nut to be levied foi 
library pui poses being limited only to a certim maximum per 
oentago of the assessed valuation In general however the 
appropriations aio made by the town councils 

Mate J tbrary ( onimisstom — 1 weuity one states beginning with 
Massachusetts in 1890 have established commissions which 
acting on behalf ol the state encourage the formation of local 
libraries particularly m towns and villages and in many cases 
have authority to aid their cstablishmc nt by the gr uit c ut of the 
state funds of a certain sum (usually $100) towards the puicliaso 
of books upon the a[ pi opi ration of a similar sum by the local 
authorities These commissions are propaicd to aid further with 
seloct lists of dc sirablo books and with suggestions or ad vie e in th i 
problems of construction and maintc nance Sue h commissions aio 
in existence in Connecticut Delaware Ceorgia Idaho Indiana 
Iowa Kansas Manic Massachusetts Michigan Minnesota 
Ncbiaska New Hampshne New Jciscy Now Yoik Ohio 
Pennsylvania Veimout Washington and Wisconsin In 
Massachusetts tho offorts of the commission have been so successful 
that of the 346 towns and cities in the state only seven at present 
lack public binary privileges The report of the commission foi 
1899 together with the report of the Connecticut commission of 
1895 affords a voiy full statement of tlio progress of the typical 
town library in New 1 ngland The result of lostonng It Lislation 
is seen m the greater poition of fieo rate supported libraries 
established since 1875 as against those established during the 
^receding twenty live yt ars broin 1850 to 1875 tho number was 
>ut 257 as against 1981 professional society school and college 
libraries lho present tendency is eithei to the discontinuance 
of proprietary libraries of the older type — excluding tho \ Ml A 
and the fraternity libraries and those merely piofesHional—or to 
their morgen with tho frt e town library Those now r< maining 
independently piosptrous are to be found dm fly in the largo 
cities — for example the Boston Atheiucum the Meicantilo of New 
York and the Brooklyn 

Travelling J ibranes ~ In cortain of tho states tho state 
authorities acting usually through the stato commissions main 
tain at the expense of the state collections of books which aie 
despatched to venous localities upon application from the local 
authorities remaining dm mg a fixed penod in taoh locality fer 
the beneht of the residents thoie and then being withdrawn and 
forwarded for service elsewlicie This system of travelling 
libraries inaugurated in New ^oik state and having its most 
elaborate de velopmc nt then is now m ♦ vistenco in at least tw enty 
onestatos — Alabama Colorado Delaware l ooigia Idaho Illinois 
Indiana Iowa Kansas Kentucky New 'York Ohic Michigan 
Minnesota Missouri New Terse y Penn ylvama Texas and 
Wisconsin To the service of books is sometimes added that of 
photographs lantern slides and other lllustiations Communities 
are reached by these travelling libraries (as in \\ iscon in) remote 
from the book centres and either ignorant of the stimulus of 
books or unable to afford it 

Endowments — The creation and endowment of public libraries 
by private gift has kept pace with their establishment at the 


public expense An annual report of donations to libraries is 
presented at the meeting of the American Libraiy Association 
The report for 1900-1 showed money gifts in the united States 
for general library purposes of $3 616 962 and for buildmgs 
$15 217 702 Gifts of material aggregated 145 861 volumes The 
total money value of gifts and bequests of money buildings and 
lands for library purposes since 1876 is estimated at nearly 
$60 000 000 Mr Carnegie s gifts alone have exceeded $20 000 000 
and m 1901 he gave $5 200 000 to New \ork City for the erection 
of sixty five branch libraries Among other notable gifts of 
individuals have been the following — *noch Pratt gift to 
Baltimore $1 083 333 Walter I Newberry bequest to Chicago 
$3 000 000 Samuel J Tildeu bequest to New \ ork $2 125 000 
John Crcrar bequest to ( hicago $2 714 191 Seth Low gifts to 
Columbia say $1 000 000 lho gift of Enoch I raft to Baltimore 
was a lump sum towards the establishment of the library con 
struotion of the bull lings &c with the condition that the city 
should appiopnate for maintenance expenses a certain sum 
annually This is a favourite form of gift and was followed by 
Mi Carnegie in most of hw benefactions The Tildcn Newberry 
and f rerar bequests went to the foundation of libraries which 
while free are adnnmstt red by private eorpoiate bodies 
Library J tnldings —The multiplication of these both by 
invate gift and at the public expense has been extraordinary 
n the smaller towns library buildmgs costing fiom $5000 to 
$50 000 have now bee ome the most popular form of memorial 
pictims aie given in the reports of tlic Massachusetts and Con 
nccticut library commissions Of the large buildings the result 
of gift some ol the moat prominent are the Columbia Umveisuy 
Library at New \ oik (the gift of its president at a cost of nearly 
$1 000 000) that of Pittsburg a composite building costing 
with branches $2 800 000 the gift of Mr Carnegie the new 
library of Irineeton Univeisity costing $600 000 the gift of 
W layloi Iyne that of Cornell costing $250 000 tho gift of 
Homy W Sage (who added an endowment of $300 000) and that 
for the public library at Providence Rhode Island (the gift in 
part of John Nicholas Blown) Of other buildings for libraries 
of intermediate sue those erected at Milwaukee and at Madison 
Wisionsin and at Newark N I aie specially interesting from 
their provision for adnunistiativc needs complex in chaiactu 
Of larger buildings erected at the expense of municipalities for 
municipal libraries that at Boston (completed 189 ) cost 
$2 500 000 that at Chicago (completed 1897) $2 000 000 The 
culmination of buildings of tins type will be that lor the New 
\ork I ublic Library — laiger moio elaborate and doubtless moie 
costly than either of tho ioiogoing The most ambitious of exist 
mg library buildings is that erected by the federal Government 
for tho library of Congiess at Washington ancl opened m 1897 
Itcovois 3^ acies of ground contains 10 000 000 cubic feet of 
space and has possible accommodation foi over foul million 
volumes Its cost was $6 600 000 or including tho land 
$7 000 000 It is tho hugest most oinatc and most costly 
building in the world yet oroctcd foi lilnaiy purposes The 
library itself is now likely to become worthy of the building as 
the National Jibiary of the United States It contains aluady 
the largest mass of matcual of any libiary on tho western heim 
sphere (seo Table) The total appioiniations m its behalf for 
trie year 1900 1 loachid $561 00? llus included $/5 000 for 
] rintmg and binding and $156 000 for furnituio and shelving 
and the care and maintenance of tlio building and grounds 
$71 000 was tor the puichase of books aud othci mateual lho 
advantage of combining under one loof institutions cognato in 
ami cr related in activity has lod to the constuiction ol ccitain 
buildings composite in charactei containing jro vision hr 
museums art gallciics and pci haps music halls and society 
rooms Examples of such aio at Allegheny Buffalo Madison 
Milwaukee Minneapolis Pittsburg ana olstwheie Not meiely 
in numbei but from an artistic standpoint the binary buildings 
erected since 1880 are as a class amongst the most notable 
achievements of American municipal architecture 
Administration — In the United btates the t mleney is constant 
towards the removal of restrictions upon use In almost no case 
is any credential required as a prelimmaiy to reference use The 
de posit or guarantee formerly a conehtion precedent to the with 
drawal of books for home use is no longe r universally exacted at 
Boston for u^itance a simple refereno to a sceond resident (who 
assumes however no responsibility) is all that is requued In 
spite of this waiver of s curity the annual loss to tho hbraiy out 
ot a circulation of 1 200 000 volumes issued for home use is less 
than 100 volumes unaccounted for the money value of which 
w ould not exet ed $1 00 Dm ct access to the shelves is increasingly 
gi anted not merely for purpose of ltfercnce but for tho selection 
of hooks for homo use Special provision for younger readers is a 
feature in all of the libraries undci taking a popular service and 
children s reading room with direct acc ss to a selected collection 
of books are now provided in all the buildmgs erected for sue h 
libraries A special educational service highly developed of lata 
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years, involves co-operation with the common schools in the 
supply to teachers and pupils of books special topical lists and 
special facilities for collateral and supplementary reading In 
this way the library is closely associated with the common educa 
tional system becomes auxiliary to the schools and develops 
a constituency of readers early trained to its use In the larger 
cities the facilities of the central library are supplemented by 
branches and delivery stations the fonner containing permanent 
collections of books issued independently the latter serving as 
conduits through which books are issued from the central collec 
tion The system of branches has been developed more particularly 
in Baltimore Philadelphia and littsburg that o 1 delivery 
stations and branch reading rooms at Chicago and St Louis 
and a composite system at Boston For Chicago there are pro 
vided over forty delivery stations at Boston ton branches— five 
branch reading rooms and thirteen delivery stations Such cities 
support therefore not a mero library but a system of libraries 
Library Associations — Ihe American Library Association 
formed in 1876 has continued uninterruptedly and now numbers 
over 600 members It holds annual conferences at different 
} laces It has done much to stimulate the interest m libraries 
and to give form and expression to their needs It has led to the 
formation of local clubs and associations of which there now exist 
over twenty five in the United States with a total memboiship of 
more than 2000 persons These holding conferences at moro 
frequent intervals than the ALA have kept intei est and 
enthusiasm active among smaller groups and have been ablo to 
exert a potent influence m local library affairs The publishing 
section of the ALA, among other undertakings issues select lists 
for reading and printed catalogue cards of cm rent publications 
and an index on cards of c ertain current scientific serials compiled 
by five co operating libraries In general effort among librarians 
is constant towards the economy both of specialization (as legards 
material) and co operation (as regai ds service) 

Library Schools — Education for hbiary work has boon advanced 
by the establishment of schools giving instruction in libraiy 
economy and in some cases authorized to confer degrees (BLS ) 
Ihe parent of these schools (now at Albany N Y ) was established 
m 1884 Others are now at Brooklyn 3 hiladelphia the Umvei 
sity of Illinois and elsewhere The admission requirements of 
two of them presupposo a college degree Ihe courso covers a 
period varying fiom ono to three years The number of students 
graduating in a single year reaches perhaps twenty to each 
school 
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Local Progress — The multiplication and increasing elaboration 
of buildings for library uses is but suggestne of the general 
advance The three largest cities m the United States no longer 
sutler the reproach of being without adequate libiarj facilities 
Chicago besides its municipal (public) library system lias two 
libeially endowed free reference libraries the New bony and the 
Crerar which divide m part the held of literature the ( leiar 
confining itself to science and the technical arts Philadelphia 
has now a free library system the cential building of which will 
cost at least a million dollais and which meanwhile surpasses all 
records m the number of hoiks issued to its readeis Now } oik 
has had for some years a system of free binaries tnlaiging by 
gift and appropriation to the maintenance of which the cit\ ton 
tributes and w m< h parallel m ti\ lty the system at 1 hiladelphia 
In 1896 there was bi ought about the notable consolidation of the 
Astor Lenox and Tildcn foundations upon which the New \oik 
I ublic Library is to bo based 11ns brought together two gloat 
reference collections aggregating o^ or >00 000 books besides 
pamphlets and endowments m buildings and funds aggregating 
more than $8 000 000 The < ity assigned to it a supc rb site ot 
ample dimensions appropnated $2 600 000 for the main building 
ana will doubtless contribute towards maintenance at any late 
upon the assumption by the library tin tees of the woik of the 
present froe circulating libraiios The union of all these lunds 
and forces will provide for N wv 'iork ( ity the most elaborate 
library system of any city in the world the culmination to date 
of library progress in Amoncan municipalities 

Authokiiies — Fietchfk Whiiam 1 lubhc Libraries m 
America 2nd edit Bjston 1899 A convenient sketch and 
manual The statistics are now compiled systematically by the 
Bureau of Education and published m its special lepoits ou the 
I ublic Libraries of the United States and Canada ot which the 
first in 1876 has been followed by othors m 1886 1891 and 1896 
On library administration the papers contributed to the Library 
Conference at the Chicago Exposition 1892 summarize the best 
experience of American librarians at that date See also Dana 
John C A Library Primer Chicago 1899 —Plum mi u Marx W 
Hints to Small Libiarus 2nd edit New York 1898 — But the 
entne subject historical statistical and admuusti ativc is most 
amply covered m the files ol the Library Journal (Now \ork 
September 1876 to date and current) a monthly This is the 
official organ of the Amoncan Library Assoc lation and includes 
its proceedings Ste also the file of Public Libraries a monthly 
published at Chicago 1896 to date and current 


LIST OF THE PRINCIPAL LIBRARIFS IN THE UNITED STALES, 

IMIUDINU THF Two Lari KM IlBKARIKS OK EACH SlATF AND ALT OTHERS HAVINU 60 000 Voi I MK8 AND Ul WARDS 

The statistics are official furnished in part by the libraries to date m part taken fiom their latest accessible printed reports (189/ — 
1901) foi the other libiaiies marked* they are taken fiom lubhc Society and School Libraries Washington 1901 (advance 
sheets from the A nnual 1 eport of the United States Commissioner of Education lbJ^-PJOO) Undu printed volumes are included 
pamphlets when the number ot the lattci is large in proportion to the total it is noted under Remarks In that column libraries 
aie also distinguished as T supported by taxation F maintained by endowment or special funds ( free circulating R 
leference only C and R circulating and leference 1 R free for reference S society or proprietary Sub subscription special 
cliaiactu is noted when not self evident eq Science The list contains 224 libranes in all (including 67 hi rums with 100 000 
volumes and upwards) The rcdercnc c 1897 l eport or 1901 repoit in the Remarks column is to the statistics of the Bureau 
of Education 
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Alabama — 

*State and Supremo Court I ibrary Montgomcrj 
Spring HilJ College Spring Hill 

Arizona — 

‘Territorial Library Phcemx 
‘University of Arizona Tucson 

Arkansas — 

‘Arkansas State I ibrary Little Rock 
Arkansas Supremo Court Library Little Rock 

California — 

Bancroft Library San Francisco 
( ahfornia State Library Sacramento 
I eland Stanford University Library Palo Alto 
‘I os Angeles Public Library 
San Francisco Mechanics Institute 
‘San Francisco Mercantile Library 
‘San Francisco Public Library 
Sutro Library San Francisco 
University of California Berkeley 
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S VI 


8 
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LIBRARIES 


I ibrary 


Hartford 
-Case Memorial | 


Coloiado— 1 

"Colorado College Coburn Library Colorado 1 
Springs 

"Denver I ublic Library i 

Connecticut 

Connecticut Historical Society 
"Hartford 1 ublic Library 
"Hartford lht ological Seminary - 
Iibraiy 

"Now Haven bm, I ubh< Library 
Silas Bronson Library Wateibury 
Innityf dlege I ibrary Hartford 
Watkinson I ibrary of Reference Hartford 
Wesleyan University 1 ibrary Middletown 
\ale unmrsity Library New Haven 

Dclawan — 

Delaware State 1 ibrary Dov< r 

"Wilmington Institute tree Library 
District of Columbia — 

"Ceo rgetown College 

Library of Congrt ss 


Supremo Council 33 A A 8 R of tree 
masonry S J USA 
United States Bureau of Education 
United Statts Dcpaitmuit of Agncultuit 
"United Statt s Dt jiaitnu nt of State 
United States Oeologual Survey 

"United States House of Representatives 

"United States National Museum 

"United Statt s 1 att nt Office 

"Unitt d States Senate 

"United States Surgei n ( t neial s Ofbco 

Florida — 

"John B Stetson University De Land 
*b loi ida State I lbi ary Tallahassee 

Georgia— 

Georgia State I ibrary Atlanta 
"Georgia Historical Society Savannah 

Idaho— 

"Idaho State Law Library Boise 
"University of Idaho and Agricultural College 
Moscow 

Illinois — 

"Chicago Historical Society 
"Chicago I ublic Library 
"Illinois State Library Sprwghtld 
"John Crerar Library Chicago 
Newberry Library ( luciigo 
"Northwestern Uni v ersifcy b \ anston 
"Peoria Public I ibrary 
"University of Chicago 

Indian Territory— 

"Cherokeo National Library Tahlequah 
"Cherokoe National Male Seminary Tahlequali 

Indiana — 

"Indianapolis Public Library 

"University of Notre Damo(Lemonnior s Library) 

"Wabash College Craw fordsville 

Iowa — 

Iowa State Library Dos Moines 
"University of Iowa Iowa City 

Kansas — 

"Kansas State Historical Society Topeka 
"Kansas State Library Topeka 

Kentucky — 

Kentucky State Library Frankfort 
"Polytechnic Society of Kentucky Louisville 


F mn led j 

Printed Vats. 

Approximate 

Annual 

Accessions. 

Approximate 

Annual 

Income 


Remarks 

1880 

t50 000 

1 400 ' 

9 

1 650 

Sub CAR +Incl 25 000 pams 

1886 

81 000 

3 000 

27 514 

T 

C A R 

1825 

f50 000 

749 

2 786 

S 

F R +Incl 25 000 pams 

1802 

67 000 

5 69 2 

15 317 

T 

C A R 

1834 

+115 247 

3 921 

2 418 

E 

C +Incl 39 355 pams 

1886 

54 824 

+3 381 

17 840 

T 

CAR +1897 rept 

1869 

66 042 

1 352 

11 693 

r 

C AR 

1823 

t6/ 071 

1 054 

2 000 

E 

CAR +Incl 26 335 pams 

1858 

52 117 

1 463 

6 800 

E 

FR 

1833 

58 000 

2 900 

3 180 

K 

Sub CAR 

1700 

384 500 

10 000 

34 500 

h 

CAR 

1830 

+45 000 

*200 

300 

T 

F R +Incl 15 000 pams 





| *1901 rept 

1788 

39 912 

3 197 

14 941 

IT 

C & R 

1789 

tU9 923 

921 

*3 843 

E 

C & K find 44 473 puns 





*1897 rept 

1800 

+957 056 

32 000 

*510 000 

T 

F R 1 1ncl paniB and dups 


mss 26 500 



*»or 1900-1 


maps 52 181 






music 277 40 





1880 

76,000 



S 

C AR 

1868 

+325 967 

2 173 

2 251 

T 

CAR +Incl 150 000 pams 

1869 

+96 720 

4 000 

11 960 

T 

CAR +InrJ 30 000 pams 

1789 

65 600 

+1 487 

2 000 

T 

CAR +1897 rept 

1882 

+125 532 

*5 500 

t}2 000 

T 

CAR +Incl 80 000 d>ams 


maps 30 000 



*Incl 3 000 pams § For books 


+200 000 



T 

b R +Public documents 

1881 

+55 000 

1 00 r 


T 

b R +Incl 30 000 pams 

1836 

74 140 

1 721 

1 500 

T 

FR 

1868 

+125 000 

3 554 


T 

F R Printed documents 

1870 

+364 604 

8 186 

10 000 

T 

CAR +lncl 229 546 pams 

1886 

1 10 000 

660 

692 

i 

C AR 


I 11 500 



T 

b R 

1847 

! 60 000 

+500 

3 000 

T 

F R +1901 rept 

1839 

27 982 

3/6 

2 6/3 

S 

Sub CAR 

1863 

15 000 

+340 

+1 150 

T 

b R +1897 rept 

1889 

7 700 

1 000 

1 000 

T 

b R 

1856 

+75 000 



S 

Sub R +Incl fO 000 pams 

1872 

806 601 

12 911 

2/2 790 

1 

CAR 

1839 

50 000 

3 200 

1 200 

T 

b R 

1894 

59 817 

13 877 

189 944 

E 

F R Science 

1887 

+220 928 

7 729 . 


E 

F R +Incl 63 628 pams 

1855 

+70 182 

2 899 | 


E 

CAR +Incl 27 000 pams 

1880 

74 861 

4 400 l 

15 808 

T 

CAR 

1892 

+479 778 

*10 000 j 


E 

Sub CAR -find 150,000 






pams *1897 rept 


2 900 

28 


T 

FR 

1866 

4 026 

90 


r 

FR 

1873 

95 007 ! 

7 462 

48 000 

T 

C AR 

1856 

60 000 

2 500 

350 

b 

b 

1832 

+51 000 

900 

*2 274 

h 

CAR +Im 1 15 000 pams 



• 



*1897 lept 

1838 

65,093 

2 500 

7 000 

T 

b R 

1856 

55 000 

5 650 

+4 950 

T 

CAR +1897 rept 

1875 

+111 101 

2,005 

5 194 

T 

F R +Incl 66 257 pams 

1870 

77 000 

7 500 

10 400 

T 

FR 

1820 

102 000 

1 000 

900 

T 

FR 

+1878 

52 000 

889 

4 08/ 

S 

Sub CAR +3897 rept 
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Library 

Founded 

Printed 

AptMoximate 

Annual 

Aj | roxinutu 
Annual 




Accessions 

Income 

Louisiana— 




$ 

# Fisk Free and Public Library New Orleans 

1897 

43 000 

3 250 

11 993 

♦Howard Memorial Library New Orleans 

1887 

38 000 

2 040 

7 500 

Maine — 





♦Bangor Public Library 

1883 

56 697 

1 42 r 

f 769 

♦Bowdoin College Brunswick 

1794 

6/ 164 

2 059 

2 90f 

Colby University W atari lllc 

1820 

t54 83/ 

1 000 

$430 

♦Maine State Library Augusta 

Maryland — 

1801 

63 000 

2 800 

4 300 

* Baltimore New Mercantile Library 

1888 

67 ''40 

2 083 

6 3 2 

♦Enoch Pratt Free Library Baltimore 

1882 

217 118 

10 000 

5 000 

♦Tolins Hopkins University 

Peabody Institute Baltimore 

1876 

+195 000 

4 000 


1857 

149 542 

2 687 

21 428 

♦Woodstock College 

1809 

t/7 000 

500 


Massachusetts — 





American Antiquarian Society Worcester 

1812 

150 000 

+1 487 


♦Amherst College 

1821 

+92 000 

2 500 

$3 000 

Andover Theological Seminary 

1808 

+77 000 

$277 

So30 

♦Boston Athenwum 

1807 

196 000 

4 586 

41 741 

♦Boston 1 ublic I ibrarj 

18 r 4 

7/2 4 <32 

32 368 

302 457 

Brookline I ublic Libiaiy 

1857 

54 5/0 

4 441 

20 068 

Gambndi,e Public Library 

1858 

56 315 

31 847 

20 000 

♦Congiegatioiial Iilnar} Boston 

18 r 3 

+91 105 

1 003 

6 824 

Fssex Institute Salem \ 

1848 

+382 000 

$2 976 

$39 600 

Fall Rner Public Iibraiy 

1861 

57 419 

2 185 

13 336 

♦I oibos T ibrary Noithampton 

1891 

81 296 

8 191 

21 780 

Hafvard University Cam midge 

16 58 

+956 337 

23 745 

62 000 

♦Haverhill Public Libiary 

18/3 

00 000 

3 080 

15 605 

♦1 awrenco Free Public Library 

187J 

67 89 J 

1 692 

13 303 

I owtll City Library 

1844 

f 9 050 

1 523 

15 /61 

I vnn Free Public library 

Massachusetts Historical Society Boston 

1862 

64 5/4 

2 486 

8 050 

1701 

+144 000 

3 000 


♦Massachusetts Institute of Technology Boston 

+1870 

*68 000 

4 000 


♦Massachusetts State I ibrary Boston 

1826 

+19 3 667 

4 084 

8 300 

New Bedford Fiee Public I llnary 

New England HlStonc Genealogical Society 

1852 

80 081 

1 347 

17 7/1 

Boston 

1815 

+51 000 

430 

4 813 

N iwton Free I ibrai> 

1871 

f/ 000 

1 807 

15 120 

♦Spnngfield City Libiarj Association 

1857 

130 091 

8 118 

45 208 

♦1 ufts College Tufts College 

1854 

+68 701 

2 331 


♦Watertown Free Public Libiary 

1869 

+51 000 

482 

4 925 

♦Wellesley College 

1876 

fl 659 

1 520 

5 593 

Williams College Williamstown 

1793 

+61 000 

2 600 

6 500 

Worcester Free Public Library 

Michigan — • 

1859 

! 

+128 196 

6 156 

44 058 

♦D tioit Public Library 

1865 

157 510 

6 90^ 

56 046 

( rand Rapids I ublic School I ibrary 

1861 

80 171 

2 099 

9 340 

♦Michigan State I lbraiy Lansing 
♦University oi Michigan Ann Arbor 

+1828 

100 000 

3 299 

/ 500 

1841 

145 400 

12 266 

16 200 

Minnesota — 

j 




♦Minnesota Historical Society St Paul 
♦Minneapolis Public Library 

1849 

+84 280 

1 357 

7 500 

188f 

114 000 

7 155 

61 295 

♦St Paul Pqblio Library 
♦University of Minnesota Minneapolis 

1882 

50 000 

3 4 r 7 

17 934 

1868 

65 000 

13 350 

10 8/6 

Mississippi — 

♦Mississippi State Library lackson 

1838 

79 090 

+2 000 

1 500 

♦Univeisity of Mississippi University 

Missouri— 

1848 

17 000 

200 

1 000 

♦Diury College Springfield 

18/3 

+ r 5 000 

557 

129 

♦St Louis Mercantile Library 

1846 

128 587 

6 021 

52 839 

♦St Louis Public I ibrary 

186 p 

166 000 

5 441 

78 225 

Montana — 


! 



♦Butte Free Public Library 

1890 

27 150 

2 800 

1 700 

♦Helena Public Library 

1868 

1 44 710 

1 788 

9 640 

Nebraska — 





♦Omalia Public Library 
♦Umiersity of Nebraska Lincoln 

1877 

53 800 

4 402 

20 227 

1859 

5 r 000 

4 68f 

13 604 | 




Remarks 


T G AR 
h F A R 


( FR 
l C k R. 

E C & R Sub find 20 0C0 
iwims £1901 rept 
T CAR 


l ( & K Sul 
1 C k Iv 

F C AR i Inti 100 000 pams 
F t K 

F f A R find 10 000 pants 


S R History 11901 rqt 
E C AR 1 ln< 1 10 000 pan ih 
$ 189/ rqt 

E GAR llncl 2+ 000 paniB 
$ 1901 it pt $ For Looks only 
SCAR 
T G k R 
1 GAR 
1 G AR 

S F R find 48 747 pains 
F G k R Scienot +Incl 
285 000 pams $1901 rept 
T C AR 
F G & R 

E C AR llncl 42/ 822 pams 
F & T C & R 
T GAR 
T C AR 
T C AR 

S CAR find 102 000 pams 
F C k R +1897 i opt $Incl 
IT 000 pains 

T I R 11ml 87 216 pams 
T ( AR 

S GAR find 24 000 pams 
1 U l AR 
T G AR 

F C A R 1 1ncl 27 660 pams 
T GAR find 25 000 pams 
1 G AR 

F CAR llncl 16 000 pams 
T G AR +3 901 rept 


ICAR 
T C AR 

T C AR +1897 ropt 
E C AR 


T C AR tlncl 32 200 pams 
T C AR 
T C AR 
1 JR +1897 rept 


1 I R 11897 rept 
F ( A R 


F Sub GAR +Inol 30 000 

pains 

F Sub ( AR 
T C AR 


T G AR 
T G AR 


ICAR 
T ( AR 
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LIBRARIES 


T (brary 

Founded 

Printed \ol* 

Approximate 

Annual 

Approximate 

Annual 

Remarka 


Accessions* 

Income 


Nevada — 




* 


Miners Union Library Virginia City 

1877 

10 684 

+299 

2 947 

8 C A R +1897 lept 

"Nevada State Library Carson City 

New Hampshne — 

1865 

45 000 

1 500 

1 C & K 


"Dartmouth College Hanover 

1/69 

112 000 

2 938 

12 200 

h C AR 

New Hampshire Historical Society Concord 

1821 

+91 111 

$4 000 

1 500 

S 1? R find /8 666 pams 





Jincl 8000 i>ani* 

New Hampshire State Library Concord 

New Jersey 

1820 

1107 808 

11 000 

12 844 

T FR tine 1 0 000 jams 

Drew i biological Sotmuaiv Madison 

1866 

1108 388 

9 707 ' 

850 

E ( & R +Int 1 47 585 pams 

"Gardner A Sage I ibraiy New Brunswick 

18 >6 

>2 570 

483 

1 650 

E CAR Thcolog) 

"Jersey City Tree I ublic Libraiy 

1889 

/2 963 

3 506 

32 443 

T C & H 

Newark Tree I ublic Library 

1888 

71 087 

6 600 

49 950 

1 ( & H 

*New Jeisey State libraiy 1 teuton 

Princeton Theological Seminary 

1/96 

f 8 500 

2 000 

7 600 

1 * R 

1812 

+91 500 

1 816 

*6 170 

E t & R +Incl 27 000 pams 





J1897 lept 

I rineetou University 

1/40 

+1 »1 149 

12 000 

25 000 

E C AR +Inel 25 000 pams 

New Mt\uo — 






New Mexico ( ollego of Agriculture and 





1 Sub CAR +1897 r< )t 

Mechanic Arts Mtsilla 1 ark 

1890 

4 000 

+900 

750 

"New Mexico 1c iritoriul I lbiary Santa h 

18 r 0 

1 j00 

300 

+2 00 

1 1 AR +1807 nut 

University of N< w M< xko Albu jueicjuc 

1892 

5 200 

96 

wo 

1 l R 

New York— 






Aguilar Fioe T ibrary New Yoik ( ltv 
"Arthur W Tams Music 1 lbnuy New Yoik 

1886 

76 7/9 

13 009 

+13 852 

+ A 1 CAR +189/ it pt 

City 

1885 

11 500 000 


o 

o 

o 

cs 

Sub ( A R +lii(’l 1 000 000 

| Association oi the Bai of the City ot New \ ork 

18/0 

51 4 >4 

11 819 

77 171 

SR 11897 Jejt 

"Brooklyn I ibrary 

1857 

168 676 

3 r 23 

21 89 3 

S Sub GAR 

Buffalo 1 ublic 1 ibrary 

1837 

167 000 

21 221 

86 801 

1 CAR 

College of St Francis \avier Niw Yoik C lty 

1847 

82 000 

2 400 

1800 

E CAR 11897 lept 

( olumbia University New York City 
( ornoll University Ithaca 

1764 

310 000 

22 000 

107 882 

+ CAR +189/ upt 

1868 

+281 622 

15 344 

31 098 

h ( & R find 36 000 pams 

Davenport I ibraiy Bath 

1889 

90 138 

+200 


S ( & R +189/ rei t 

"Urosvenor I ibrary Buffalo NY 

1859 

56 760 

5 0 r 9 

25 786 

T h R 

Hamilton ( ollege Clinton 

1812 

+85 247 

945 

2 150 

¥ C & li +Incl 24 894 pams 

"J ong Island Historical Soeit ly 

1863 

64 688 

2 161 

8 281 

S Sub R 

1 Maimomdes J roe I ibraiy New Y oik t lty 

1852 

61 802 

10 961 

10 3/5 

1 l & R 

"New York Academy of Medicine 

1847 

tioo 000 

X2 039 

X\ 500 

S C A R +Incl 20 000 pams 




^189/ iej>t 

New Yoik City Free Circulating Library 
"New York City I iee Liluary of the Genual 
Society of Mechanics and Tradesmen I 

1880 

163 465 

14 574 

98 49/ 

F & T GAR 

1820 

109 9*>5 

+4 000 

6 622 

E A T C A R +189/ rept 

"New Yoik Historical Society 

1804 

108 403 

1 878 

11 540 

S Sub R 

Now \ oik I aw Institute 

1828 

52 373 

2 123 

16 630 

SCAR 

New Y ork ( lty Me r antilo Libiaiy Association 
Now Y ork I ublic libraiy Astoi I enox and 

1820 

293 943 

3 564 

26 316 

S C AR 

Tildcn foundations 

189 

1608 775 
mss r 0 000 

fl 182 

144 678 

> AT < AR 1 1nc 1 129 410 
]iams 

S U A It 11897 itpt 

New Y oik Socioty I lbiaiy New Y ork ( lty 

1754 

100 000 

+1 890 

127 061 

N w \ ork State I aw I ibraiy Albany 

1818 

64 296 

3 684 


1 l R 

New \ oik State I ibrary Albany 

1818 

1539 741 
mss 250 000 

49 382 

72 351 

% 413 

T * R line! 328 97 F pams 

"Now Y oik Umvoisity I lbiaiy New Y ork City 

1831 

5 r 000 

4 466 

+ FR 

New Y oik City Y M ( A I ibrary 

1852 

76 864 


14 400 

S R 

1 ratt Institute 1 iee Liluary Brooklyn 

1888 

70 249 

4 064 

3 557 

1< CAR 

Syiatuao Uuiveisity 

1871 

+61 611 

2 700 

F C AR +Incl 16 611 pams 

"Union Theological Seminaiy New Yoik City 

1836 

lior 000 

766 

, 4 / / 2 

h CAR +Incl 30 000 lams 

"US Militaiy Academy YNestlomt 

North Carolina- 

1816 

n 924 

1 f 13 

I 73 900 

i 

T C AR 

North C arolina State I ibiai} Raleigh 

1821 

1 10 000 

2 267 

J600 

T IR +lm 1 15 000 lams 




J1901 rept 

"Umvoisity oCNoith ( arolina Chapellnll 

1800 

+43 000 

$1 2o0 


F f AR +Incl 32 000 pams 

North Dakota— 





J189/ rept 

"North Dakota Agric ultural College. Agrieul 





I 

tural College 

1890 

8 200 

, +888 


T I R +1897 lept 

"North Dakota State liluary Bismaick 

1889 

13 400 

! 600 

1 000 

T IR 

"University ot North Dakota University 
Ohio— 

1884 

7 000 

+700 

i 

+1 000 

1 y R +1897 rept 

"Case Library Cleveland 
"Cincinnati 1 ublio Library 

1848 

186/ 

53 000 
230 892 

+2 250 

8 1/6 

15 507 

6o 428 

E Sub CAR +1897 rept 

IT C AR 

"Cincinnati V M Mercantile Librai y 

183 r 

6i 000 

1 020 

7 500 

Sul CARS 

"Cleveland I ublic Library 

1869 

17 i 868 

19 422 

72 943 

T CAR 

"Dayton Public I ibrary 

1855 

51 362 

2 458 

14 259 

T C AR 

"Marietta College Marietta 

1835 

65 000 

18 100 

+3 000 

, F CAR +1897 i opt 

Oberlin College 

"Ohio State Liluary Columbus 

1833 

+95 350 

5 000 

15 120 

+ CAR +Inol 49 850 pams 

1817 

68 215 

.. ^ 875 

14 640 

'T C AR. 
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Library 

Founded 

Printed VoIk j 

Approximate 

Annual 

Accessions 

Approximate 
Animal . 
Income | 

Remarks 

Oklahoma— 




$ ^ 


♦Oklahoma Library Guthne 
♦University of Oklahoma Norman 

1893 

8 000 

300 

2 100 i 

T FR 

1892 

8 000 

1 000 

1 200 

T * R 

Oregon — 






♦Oregon State Library Salem 

1850 

25 000 

500 

1 500 

T CAR 

Portland Library Association 

Pennsylvania — 

1864 

2/ 456 

1 500 

5 0/9 | 

I 

b GAR 

♦Academy of Natuial Science of Philadelphia 

1812 

+68 866 

647 

+14 66 

S F R +Incl 18 646 pams 
+1897 rept 

♦Garneue Library Pittsbur n 

1895 

112 487 

29 113 

94 /49 

1* <tl t &R 

♦College of Physicians of Philadelphia 

1788 

+96 384 

2 6)> 

r 169 

S ( A R tluel 37 179 t ams 

♦Irauklin Institute Library Philadelphia 

1824 

+87 156 

1 5/9 

18 600 

L Sub ( AR Scicnct +Incl 
4o 996 pams 

♦Ccrraan Society of 1 onnsvlvama Philadelphia 

1817 

51 200 

500 

/46 

* CAR 

♦Lelu 0 h University South Bethlehem 

18/7 

+112 158 

i aro 

l 590 

l 4 h A R 1 1n 1 30 S32 pams 
J189/ upt 

Philadelphia Free Libraiy 

1891 

20/ 585 

22 898 

164 000 

H it 1 t i. K 

Philadelphia Library Company 

1/ 11 

241 184 

3 619 

41 69 

S C it K 

Philadelphia Meicantile Library 

1821 

194 011 

2 i06 

l r 000 

S C &R 

1 ennsylvanui State I ibrary Harrisburg 

17*10 

118 000 


7 500 

1 I H 

1 ittsburg Libraiy Association 

1848 

+ r 0 000 

750 

2 o00 

S Sul C IB +hicl 10 000 

♦Presbyterian Historical Society Philadelphia 

1852 

+70 000 

+300 

/ 9 

S h R +Incl 50 000 pams 
+189/ rqt 

Umveisity of Pennsylvania 

1/19 

+266 /09 

9 118 

+1 518 

1 CAR +Incl 100 000 pams 
+1901 lept 

\\ ilson s Libiary Philadelphia 

1875 

95 000 

f 140 

+11 750 

Sub G +1897 lqt 

Rhode Island — 






♦Brown University Piovidenet 

1/67 

+140 000 

5 438 

15 066 

E ( A K 1 1ncl 40 000 pams 

1 rovidence Athenaeum 

18 SO 

66 711 

1 200 

9 392 

S G A R 

lievidenoe Public Lilnary 

1878 

+108 728 

2 840 

135 125 

L it 1 UK +In< 1 20 000 

] anit 

Rhode Island Historical Society Providence 

South Carolina — 

1822 

+65 000 

496 

4 456 

UT OKU +Incl 4u 000 
pains 

South Carolina College I ibrary Columbia 

180 

12 /84 

277 


T C AR 

South Carolina State Library Columbia 

1810 

+75 000 

3 000 


1 GAR +I 110 I 2 r 000 pams 

South Dakota — 



! 



State Agricultural College Biookmgs 

188 r 

+14 8/0 

549 

6 

L PAR +Im 1 9 000 j ams 

State Normal School Spearhsh 

1887 

14 850 

1 000 

11 /00 

LAI GAR +189/ lept 

Tennessee - 






lonnessee State Library Nashville 

+18 r 4 

40 000 

2 000 

1 100 

T t A R +189/ rept 

Vanderbilt University Nashville 

18/f 

40 000 

4 000 

2 900 

1< Sul GAR 

Umv ersity of the South St wanet 

1 

42 36 

612 

1 >64 

L Sub R 

Texas — 

1 

1 





♦1< \as State Libiaiy Austin 

18 

21 800 

70 

1 990 

1 1 R 

University ol Texas Austin 

1884 

+44 000 

1 800 

4 000 , 

* CAR llnil 10 000 pams 

Utah— 






! ^alt Lake City Irte 1 uhhe I ibrary 

| 1897 

14 498 

1 661 

6 660 

T f Alt 

University ol Utah Salt Lake City 

1 +1809 

+ 30 000 

1 300 

14 

1 1 l 4 R 1 1897 rept +Inol 
10 000 pams 

V u mou t — 





rietchei tree Libiary Burlington 
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Licata, a seaport town of the province of Girgenti, 
Sicily, Italy, on the south coast, at the mouth of the 
river Salso, 24 miles south east of Girgenti (54 miles by 
rail) The town, which stands below the level of the 
sea, is “ a very miserable place to look at now, with its 
nooks and corners, its blind alleys and dark lanes, its dirty 
ill smelling, narrow, crooked streets” (Vice-consul Giglio 
m 1896) It has a Gothic church, a technical school, and 
the rums of two ancient castles , one of these, San Angelo 
was bought and repaired by the Italian Government in 
1888, and eqmpjicd os a signalling tower The people carry 
on livestock breeding, the cultivation of fruits, flowers, 
and vegetables, cheese making, su!phur mining and refin 
ing, the manufacture of pottery (porous jars) and macaroni, 
dour milling, brick and tile making, and hsh curing, chiefly 
anchovies and sardines Licata is one of the principal 
Sicilian ports for the export of sulphur In 188H sulphur 
was exported to the value of £549 000, and £380,150 
m 1898 ihe total exports were valued at £576,600 m 
1888, £453,700 m 1899 The total imports fluctuate 
from £34,000 (1887) to £246,650 (1896), £125 600 in 
1899 Ihe port was cleared by an average of 933 vessels 
of 157,200 tons m the years 1891-99 inclusive In 1896 
the Government voted £66,730 for the improvement of 
the hat hour (10-10 f(ctdecp), and at the same tune a 
concession was gi anted for the construction of an entirely 
new harboui 2 miles from the old one, with every appli 
ance of a first-class port Population (1881), 17,478, 
<1899), 23,700 

Lichfield, a city, municipal borough and county 
of itself in the I lchfitld parliamentary division (since 
1885) of Staffordshire, 1 ngland 118 links north west of 
London by mil flu restoration of the c atheclral has been 
completed the old <hui<h of St Chad at Stowe and that 
of St Michael have been lestorecl The house in which 
Dr Johnson was born has been acquired by the corporation 
through the generosity of Alderman Gills rt, and opened 
to the public m a similar mannei to Shakespeare s bnth 
place at Stiatfoid cm Avon Area, 3421 aues Popula 
tion (1881), 8349, (1891), 7864, (1901), 7902 

Liddell, Henry Qeorge (1811-1898), English 

scholar and divine, ildcst son of the 11 ev Henry George 
Liddell, youngei brotliu of tin first Baron Have nsworth, 
was born at Binehtstu, 6th bcbiuary 1811 but his father 
becoming soon afteiwaids ratoi of Bolclon, between 
Newcastle on iyne and Sunderland most of his childhood 
and boyhood was passed there When eight years old lie 
was sent to a private school near llipon, horn which he 
proceeded at the age of twilve to Chaitei house, and seven 
yeais late l May 18 10, to C lnist Clmn h Oxfoid Gaming 
a double fust m 1 83 3, J lddtll became a college tutor, and 
pursuing the study of divinity was oi darned in 18 18 In 
the same ytai Dean Gaisfoid appointed him Greek reader 
in Chust Chinch, and m May 1846 he was appointed to 
the headmastuship of Westminster bchool Meanwhile his 
life work the gieat Lexicon (based on tlu German work 
of Passow), which ho and Robert hcott began as cuily as 
1834, had made good pi og less and after about ten yeais 
of hard work the first edition, which may more propeily 
be teimed the fust draft applied m 1841 It limnedi 
ately became the standaid Gieck 1 nghsh dictionaiy and 
still maintains this rank, although, notwithstanding the 
great additions made of late to our Greek vocabulary 
from inscriptions, papjri, and other souitts, scarcely any 
enlargement has been made since about 1880 It is 
nevertheless understood that Dean Liddell continued to 
labour upon it almost to the last day of his long life As 
headmaster of Westminster Liddell enjoyed a penod of 
great success, followed by trouble due to the outbreak of 


■LIDDON 

fever and cholera m the school When this was over he 
found time to write a History of Ancient Home, and to 
take a very active part m the first Oxford University 
Commission In 1855 he received the appointment of 
dean of Christ Church, with which his name will always 
be connected His tall figure, fine presence, and ansto 
cratic mien were for many years associated with all that 
was characteristic of Oxford life Coming just at the 
transition period when the “ old Christ Church * which 
Pusey strove so hard to preserve, was inevitably becoming 
broader and more liberal, it was chiefly due to Liddell 
that necessary changes were effected with the minimum of 
friction With the buildings of Christ Church also his name 
will long be associated, especially with the much needed 
restoration of the cathedral and the improvement of the 
services In 1859 Dean Liddell welcomed the then prince 
of Wales when he matriculated at Christ Church, being 
the first holder of that title who had matriculated since 
Henry V In conjunction with Sir Henry Acland, Dean 
Liddell did much to encourage the study of art at Oxford, 
and his taste and judgment gained him the admiration and 
friendship of Ruskm In 1891, owing to advancing years, 
ho resigned the deanery The last years of his life weie 
spent at Ascot, where he died 18th lanuary 1898 Dean 
Liddell married m July 1846 AJiss Lorma Reeve, by whom 
he had a numerous family 

Llddon, Henry Parry (1829-1890), P nghsh 
divine was born at North Stoneham, Hampshne, on 
20tli August 1829 He was educated at Kings College 
School, London, and at Christ Church, Oxford He 
graduated, taking a second class m 1850 In 1854 
he was made vice principal of the Theological College 
at Cuddesdon His influence over the students was lin 
mense, and his sermons held some ten or twelve heaiers 
as much enthralled as they afterwards did the vast con 
gregations in St Pauls Cathedral In 1859 he resigned 
the vice pnncipalship, m consequence of some divergence 
of opinion between linn and Bishop Wilberforce He re 
turned to Oxford and became a growing force there among 
the undergraduates, exercising his influence m strong 
opposition to the Liberal reaction against Tractariamsm, 
which had set in after Newmans secession in 1845 In 
1864 Bishop Hamilton of Salisbury, whose examining 
chaplain he had been, appointed him picbendaiy of Sails 
bury Cathedral In 1866 he delivered his famous Hampton 
I cctim s, in which, with a wide rangt of general know 
ledge, with remarkable clearness, bnlliancy and logical 
coherence, as well os with a consideiable store of theo 
logical learning, he enforced and illustrated the doctrine 
of the Divinity of Christ From that time his fame as a 
preacher, which lud been steadily growing, may be con 
sidered to have been established In 1870 he was made 
canon of St Paul s He had before this published Some 
WonUfor Gotl, m which, with great power and eloquence, 
he combated the scepticism of the day His preach 
mg at St Pauls soon attracted vast crowds The after 
noon sumon, which fell to the lot of the canon m residence, 
had usually been delivered m the choir of the Cathedral 
But soon after Liddon s appointin' nt it became nc ccssaiy 
to preach the sermon under the dome, where as many as 
4000 persons, it was estimated, used to gather to hear the 
preacher hew orators belonging to the Church of Png 
land have acauired so great a reputation as Canon Liddon 
Others may have surpassed him m originality, learning, 
or reasoning power But for grasp of his subject, clear 
ness of language, lucidity of arrangement, felicity of 
illustration, vividness of imagination elegance of diction, 
and above all, for sympathy with the intellectual posi 
tion pf those whom he addressed, he has hardly a rival 



L I E — L I E B E N 


among the celebrated preachers of the Anglican com I 
munion In the elaborate arrangement of his matter he 
is thought to have imitated the great French preachers of | 
the age of Louis XIV In 1870 he was also made Ireland 
Professor of Exegesis at Oxford These two appointments 
combined gave him extensive influence over the Church 
of England Liddon at Oxford, and Liddon and Church 
at St Paul's, may be said to have restored the waning 
influence of the Tractarian school, and the former sue 
eeeded in popularizing the opinions which, m the hands of 
Pusey and Keble, had appealed to thinkers and scholars 
Some clouds m connexion with the Pusey House at Oxford, 
where Liddon considered that a departure was being made 
from the line of thought laid down by Pusey himself, 
disturbed the repose of his later days Illness seized him 
m 1889, and on 9th September 1890 he passed away at 
Weston super Mare, in the full vigour of his intellect and 
at the zenith of his reputation He had undertaken an 
elaborate life of Dr Pusey, for whom his admnation was 
unbounded , and this work was completed after his death 
by other hands Canon Liddon s character was as much 
a force as Ins eloquence His stiong advocacy of Church 
views which were somewhat “advanced,' raised up a 
host of opponents and critics But there was none 
who could fail to entertain respect for his honesty, 
sincerity, and devotion, as well as foi a combination of 
personal gifts only too rarely found in any bianch of 
the Church (j j l* ) 

Lie, Jonas Laurltz Edemil (1833 ), 

Norwegian novelist, was born on 6th November 1833 
close to Hougsund (Eker), near Diammcn In 1838, his 
father being appointed sheriff of Tromso, the family 
removed to that Aictic town Here the future novelist 
enjoyed an untrammelled childhood among the shippung 
of the little Nordland capntal, and gained acquaintance 
with the wild seafaring life which he was afterwards 
to describe In 1846 he was sent to the naval school at 
Fredenksvarn to become a cadet, but his extreme near 
sight unfitted him for service, and he was tiansferred to 
the Latin school at Bergen In 18 r >l he went up to the 
University of Clmstiania, where Ibsen and Bjornson were 
among his follow students Jonas Lie, however, showed 
at this time no inclination to liteiature He pursued his 
studies as a lawyei took his degrees m law in 18)8, and 
settled down to practice a^a solicitor in the little town of 
Kongsvinger In 1860 ho married his cousin, lhomasinc 
Lie In 1866 Lie published his fust book, a volume of 
poems Two jtais later, at the matui e age of thirty five, 
lie abandoned the law, and came back to Clmstiania to try 
his luck as a man ot letters As a journalist lit had no 
success, but m 1870 he published a melancholy little 
romance, 2 he Man uith the Second Sight , which enjoyed 
some favour v^ith the pmbhc Lie pirocecded to Rome and 
published 2 ales in 1871, and 2 he lhtee mantel ‘ Ihe 
future ," a novel, m 1872 His fust great book, however, 
was Ihe Pilot ami his Wife (187 1), which placed Jonas 
I ic at the head of Norwegian novelists , it was written in 
the little town of Rocca di Papm in the \lb mo mountains 
Lie sp>ent the next few years piartly in Dresden, p>artly m 
Stuttgait, with frequt lit summer excursions to Berchtes 
gaden m the Ba\anan highlands During his exile he 
produced the diama m veise called Faustina S tro i ( 1 87 6) 
Returning to Norway, Lie began a series of lomances of 
modem life iu Christiania, of which Thomas Ross (1878) 
and Adam Schradei (1879) were the earliest He returned 
to Germany, and settled first in Dresden again, then m 
Hamburg, until 1882, when he took up his abode finally 
m Pans The novels of his German period are Rutland 
(1 881) and Go Ahead ! (1882), tales of life m the Norwegian 
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merchant navy His later works, produced with great 
regularity, have enjoyed an immense reputation m Norway 
Two of the most successful of these have been 2 he Com 
modore s Daughters (1886) and Ntobe (1894), both of which 
have been presented to English readers in the International 
Library, edited by Mr Gosst One of the best of Lies 
works is the romance called When the bwi goes down (1895) 
It has been said that “Jonas Lie stands, as a novelist 
with those minute and unobtrusive pointers of con 
tempiorary manners who defy arrangement m tins or that 
school He is with Mis Gaskell oi M Ferdinand labre, 
he is not entirely without relation with that old fashioned 
favourite of the public, I rednka Brenn r His truthfulness, 
his simple pathos his deep) moral smcuitv, have gradually 
conquered for him a place m the hearts ot Ins countrymen 
and countrywomen which there is no one to dispute with 
him He is by far the most popular of the living 
novelists of Norway Among his later works must be 
mentioned the powerful novel of Di/ie Rem (1896), the 
fairy drama of Lmdelin (1897), I ante Forland (1899), a 
romance, and When the Iron Curtain falls (1902) Jonas 
Lie has resided for many years m Paris spending eveiy 
summer in his villa at Berchtesgaden m luol 

Lie, Marius 8ophue (1842 1899) Norwegian 
mathematician, was born at Norelfjordeif neai Bergen on 
12th December 1842, and was educated at tlu University 
of Christiania where he took his doctor s degree m 1868 
and became extraordinary professoi of mathematics four 
years later In 1886 he was chosen to succeed Klein m 
the chair of geometry at Leipzig but as his fame grew 
his countrymen began to feel that it was not right that one 
so distinguished should be obliged to work in a foreign 
land, and a special p>ost was therefore arranged for him m 
ChriBtiama This however he did not live to enjoy very 
long, for his health was broken down by too assiduous 
study, and he died at Christiania on 12th Febiuary 1899, 
six months after his return lies work exercised a 
gieat influence on the progress of mathematical science 
during the later decades of the 19th century His 
pmmary aim has bocn declared to be the advancement and 
elaboiation of the theory of differential equations, and it 
was with this end m view that he developed his theory ot 
transformation groups, set torth in his Jheoie dei 2ians 
formationsqruppen (3 vols , I cip>zig 1888-93) a work of 
wide range and great originality , by which pirobably his 
name is best known A special ap>p>luation of his theory of 
continuous groupis was to the geneial problem ot non 
buchdcan geometry The lattei p>art of the book above 
mentioned was devoted to a study of the inundations ot 
geometry considered trom the standpoint ol Ritmami and 
He lmholtz , and he intended to publish a systematic 
exposition of his geometrical investigations, m conjunction 
with Dr G fechetleis, but only one volume made its 
apqiearance (GeomeUie du lieruhrunqsti anefoi mationen 
Leipvjg, 1896) The reader will find many references 
to Lies work scattered thiough the mathematical 
articles m these volumes, e q I)ih?ekjntial Equations 
C eomftry, Line Gfomfiry, Non Euciidean, Croups 
Iheory of Lie was a foreign member of the Royal 
Society, as well as an honorary member ot the Cambridge 
Philosophical Society and the London Mathematical 
Society and Ins geometrical lnqumcs gained him the 
much coveted honour of the Lobateliewsky pinze 

Liebeil, a village and commune m the government 
district of Karohncnthal, Bohemia north-east of Prague, 
and a station on the north western and the Austro 
Hungarian state railways It immediately adjoins the 
Karolmenthal suburb, and is a busy industrial centre, 
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with numerous textile and other factories, manufacturing 
among other things chemicals, colours, oil, pipes, gloves, 
leather, machinery, bricks, tiles, and beer Population 
(1890) of the village, 9000, and of its commune, 12,536 , 
(1900), 21,300, almost exclusively Czech and Catholic 

Liebkneeht, Wilhelm (1826-1900), German 
Socialist, was born m Giessen, on 29th March 1826, of a 
respectable middle class family Left an orphan at an 
early age, he was educated at the gymnasium m his native 
town, and attended the universities of Giessen, Berlin, and 
Marburg Before he left school he had become affected by 
the political discontent then so universal m Germany , he 
had already studied the writings of St Simon, from which 
he gamed his first interest in Communism, and had been con 
verted to the extreme Republican theories of which Giessen 
had long been a centre He soon came into conflict with 
the established authorities — no difficult matter m those 
days — and was expelled from Berlin apparently in con 
stcpitncG of the strong sympathy he displayed for the 
Poles, who were being tried for high trtason Like so 
many of Ins countrymen, he proposed in 1846 to migrate 
to America, but went instead to Switzerland, wheie ho 
earned Ins living as a teacher in the broebcl Institute 
As soon as the Revolution of 1848 broke out he hastened 
to Paris, but the attempt to organize a Republican corps 
for the invasion of Germany was prevented by the Govein 
merit In September, liowivtr, in concert with Struve, 
he crossed the Rhine from Switzeiland at the head of a 
bind of volunteers, and proclaimed a Republic in Baden 
The attempt collapsed , he was captured, and aftei suffer 
mg eight months imprisonment, was brought to tual 
hoitunatcly for lnm, a iuw rising had just broken out, 
the mob burst into the couit and he was acquitted During 
the short duration of the Revolutionary Government he 
was an active member of the most extreme party but on 
the arrival of the Prussian troops succeeded in escaping to 
trance Thtnet he went to Geneva, where he came into 
intercourse with Mazzim , but, unlike most of the German 
t xilcs, lit was already an adherent of the Socialist creed, 
which at that time was more stiongly held in France 
I xpelled from Switzerland, he went to I ondon, where he 
lived for thirteen yeais m close association with Karl 
Marx Like most of the other exiles, he endured great hard 
ships, but seoured a livelihood by teaching and writing , 
he was a correspondent of the Auqsbuiqer Allqememe 
7 extunq During his imprisonment m Freiburg he had 

won the affections of the gaolers daughter and in 1856 
she came to London, where they were married The 
amnesty of 1861 opened for him the way back to Ger 
many, and in 1862 he aceLpted the post of editor of the 
NmddenUcht Allqememe Zeitunq , the founder of which 
was an old revolutionist Only a few months elapsed 
before the paper passed under Bismarck s influence There 
is no more curious episode in German history than the 
success with which Bismarck acquired the services of many 
of the men of 1848 Liebkneeht remained faithful to his 
principles, and resigned las editorship He became a 
member of the Arbeiterverom, and after Laasalle s death 
was the chief mouthpiece in Germany of Karl Marx, and 
was instrumental m spreading the influence of the newly 
founded International > xpelled fiom Prussia in 1865, ho 
settled at Leipzig, and it is pnmai lly to his activity m 
Saxony among the newly formed unions of workers that 
the modern Social Democrat party owes its origin He 
wag m 1867 elected member of the North German Reich 
stag, but m opposition to Lassalles followers refused all 
compromise with the “ capitalists, * and avowedly used his 
position merely for purposes of agitation and to take every 
opportunity for making the Parliament ridiculous He 


was strongly influenced by the “great German ” traditions 
of the Democrats of 1848, and, violently anti Prussian, he 
distinguished himself by his attacks on the policy of 1866 
and the “ Revolution from above,” and by his opposition to 
every form of militarism The traditions of 1848 are also 
seen in his dread of Russia, which he main tamed to his 
death His opposition to the war of 1870 (he and Bebel 
alone refused to vote for the war loan) exposed him to 
insults and violence, and in 1872, with Bebel, he was 
condemned to two years imprisonment m a fortress for 
treasonable intentions The union of the German Socialists 
m 1874 at the Congress of Gotha was really a triumph of 
his influence, and from that time he was regarded as 
founder and leader of the party He was till Ins death a 
member of the German Reichstag, and for many years also 
of the Saxon Parliament In all debates he was one of 
the chief spokesmen of the party, and he took a very un 
portant part in directing their policy In 3881 he was 
expelled from Leipzig, but took up his residence m a 
neighbouring village After the lapse of the Socialist law 
(1890) he became chief editor of the Vorwart%> and settled 
m Berlin In November 1895 he was condemned to four 
months* imprisonment for lew majeste If he did not 
always find it easy m his later years to follow the new 
developments, he preserved to his death the idealism of his 
youth, the hatred both of Liberalism and of State Socialism, 
and though he was to some extent overshadowed by Bebel s 
gi eater oratorical power, he was the chief suppoit of the 
orthodox Marxian tradition Liebkneeht was the author 
of numerous pamphlets and books of which th$ most 
important wore — S oil Europa komki&ch werden ? Robert 
Blum und seme Zeit> Geschichie der Fran osischen Revolv 
turn , Die F rimer Eepesche , and Robert Owen He died m 
Berlin on 6th August 1900 

See also Kurt Eisner Wilhelm Liebkneeht sem Lfben und 
Wirken Borlm 1900 

Liechtenstein, the smallest independent state m 
Europe, save San Marino and Monaco, extending along 
the right bank of the Rhine, opposite Swiss ternton 
between Sargans and Sennwald while to the east it also 
comprises the upper portion of the Sarnma glen which 
debouches into the 111 valley at Frastanz below Feldkircli 
It is 12 miles m length, and lias an area of 68 8 square 
miles Its loftiest point rises on the crest of the Rh&tikon 
range at the south east angle of the state and is called 
the Naafkopf or Rothe WancJ, (8426 or 8445 feet) , on 
its summit the Swiss, Yorarlberg and Liechtenstein 
frontiers join Population (1886) 9591, (1896) 9600 
Compulsory military service was abolished m 1868, and 
the state now contains more men than women The 
capital is Vaduz (1523 feet) which has 1100 inhabitants 
lill the 17th century the Romonsch language was not ex 
tmguished in the state, and many Romonsch place names 
still linger, e q Vaduz, Samma, Gavadura, 4 1 The con 
Btitution of 1862 was amended in 1878 and 1895 All 
males of twenty four years are primary electors, but the 
twelve elected members of the Diet (holding their seats for 
four years) are elected indirectly through a second set of 
electors The prince has a lieutenant at Vaduz, whence 
there is an appeal to the princes court at Vienna, with 
(since 1884)* a final appeal to the supreme court at Inns 
brack The principality is joined with Vorarlberg from 
the customs point of view, and with Austria as regards 
postal and coinage arrangements The principality is 
ecclesiastically m the diocese of Coire It has now no 
public debt, while m 1899 the receipts amounted to 
281,548 florins and the expenses to 281,375 florins 
According to the agreement of 1852, by which Liechten 
stem made a customs union with Austria, Austria must 
yearly pay it at least 20,000 florins 
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See J Falk® 8 Geschuhte <L fiirsthchen House* Liechtenstein, 3 
vole Vienna 1368-83 — P Kaiser, GeschtchU d. Fiiratenthums 
Liechtenstein, Coire 1847 — F Umlauft Dos Ftorstenthum 
UuhUmMem Vienna. 1891 — E Walder. Aus dsn Bergen 
ZtUich 1896. — A. Waltenberger. Algdu Vororlberg und 
Westtvrol (Rtea. 26 and 26) 6th edition Innsbruck 1896 
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Liege (Flemish, Lu%k), a province of Belgium, border 
mg on Dutch Limburg, Rhenish Prussia, and the Belgian 
provinces of Luxembourg, Namur, Brabant, and Lim 
bourg The province is of very varied character, ranging 
m altitude from 300 to over 2000 feet, and distributed m 
part into four quite distinct regions— the highly agri 
cultural Hesbaye, the pastoral Herve, the calcareous 
Condroz, and the schistose, uneven and picturesque 
Ardenne The pnncipal rivers are the Meuse and its 
affluent the Ourthe A canal runs laterally by the 
Meuse from Li 6 ge to Maastricht The mineral pro 
ductions are important coal worked at seventy diffeient 
places and occupying 30,000 workers , zinc and lead ores 
(250 workers), iron ores (200 workers), building and 
paving stone quarries at 240 places, and employing more 
than 5000 workers The agricultural products are oats, 
wheat, potatoes, rye, beetroot Woods cover 18 per cent 
of the area. Agriculture and mining are the two special 
industries of the province The metal industry is carried 
on in every branch smelting making of iron, steel, 
sheet iron, rails, steam engines, armoury, &c , employing 
altogether 40,000 workers, principally m the arrondisse 
ment of Liege the other industries include wool spinning 
and the making of woollen stuffs and cloths earned on 
in the Arrondissement of Vcrviers, and employing 15 000 
workers The making of crystal is also an industry of 
important dimensions, employing 4400 woikers in the 
ariondissement of Li^ge The province is divided into 
four administrative arrondiasements, whoso capitals arc 
Lic 0 c (173,706 inhabitants), Huy (14,644 inhabitants) 
Verviei s * (52,203) , Waremme (4000) Among other 
noteworthy places are Soramg (39 623 inhabitants), 
near I i 6 ge, famous for its vast metallurgic establishment 
founded m 1817 by John Cockerell, and the pretty town 
of Spa (8192 inhabitants) well known for its mineral 
waters The province of Li 6 go has an area of 1117 
square miles, with a population of 851,485 oi 7 62 3 to the 
square mile The administrative arrondissement of I lege 
has the greatest density of population namely, nearly 
1700 inhabitants per square mile In 1875 the popula 
tion of the province numbered 645,000, and the mcieasc 

ncc that date lias been 30 pel cent 

Litfffe, a city in the province of Liege, the Reat of 
a bishopric, at the confluence of the Ourthe with the 
Meuse, 50 38 48 N and 5 31 30 F Since I860 
great woiks have been carried out which, regulating the 
course of the river, prevent as far as possible the m 
undations foirflerly frequent, and have brought about a 
complete transformation of the city Along its whole 
course through the city the Meuse is bordered by qua} s 
Its banks aie connected by six bridges A canal ot very 
slight fall ( canal de derivation ), bordered with quays, 
receives the waters of the Ourthe and conducts them into 
the Meuse below tho city forming in so dqing a long 
island on the right bank A magnificent quarter lias been 
laid out on the left bank on the site of an old dock 
Higher instruction is largely lepresented by a state uni 
versity (with 1500 students), to which are annexed special 
institutes of botany, zoology, anatomy, physiology, phar 
macy, and chemistry, an electio technical institute, a 
school of mines, a school of arts and manufactures, and a 
nch library At Li 6 ge there are also a Conservatoire 
de Musique and an observatory Industry is brisk and 
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flourishing The characteristic branches are coalmining 
(employing 5000 workers), the working of which has 
had to be stopped m the galleries penetrating under 
the city and the river, and the manufacture of small 
arms, more than a million pieces being tried annually 
on the testing bench, employing more than 3000 workers 
m the city a great number of them working at home 
Other industries are thi smelting of metals the making 
of mechanical works tools electrical machines, and railway 
material Li£ge is, moi cover, the centie ot a consider 
able number ot important industrial localities Its lines 
of communication ait the Meuse and the canal from 
Liege to Maastricht and the railways tunning to Namur, 
to Brussels to Hasselt aud I iml>ouig to Maastricht 
and Holland to Aix la C hapelle aud Germany and 
to Luxembourg Population (1875), 117 000 , (1900), 
173 706 an increase in twenty h\t years ot 47 7 per 
cent 

LlegrnitZi a town of Prussia, province of Silesia, 
40 miles west of Breslau by rail The Lutheran church 
of St Peter and St Paul was restored in 1892 94 The 
town has monuments to Frederick tho Great (1869) 
Emperor William I (1898) and the war of 1870-71 , also 
an agricultural school and a deaf and dumb institute 
The growing of vegetables especially small cucumbers 
(r/ urhen ) and onions is a spt ciahty , other industries are 
the making of machinery, pianos, sewing machines cloth 
wool, and artistic turnory Population (1885), 43,347 , 
' (1900), 54,839 

Lien — llic word hen is literally the French for a 
band, cord, oi chain, and keeping in mind that mean 
mg we see m what respect it differs from a pledge on 
the one hand and a moitgage on the other It is the 
bond which attaches a creditors right to a debtors pro 
perty, but which gives no right ad rem i e , to property m 
the thing, if the property is in the possession of the 
creditor lie may retain it but m tho absence of statute he 
cannot sell to recover what is due to him without the 
oi dm ary legal process against the debtor and if it is 
not in possession the law would indeed assist him to 
seize the propeity, and will hold it foi him and enable 
him to sell it m due course and pay himself out ot the 
pioceeds, but does not give him the property itself It 
is difficult to say at what pciiod the teim lien made 
its appearance in Inglish law it probably came from 
more than one souice In fact it was used as a con 
venierit phrase for any right agunst the owner of property 
in regard to the property not spe c lally defined by other 
better recognized species of title 

The possessory lien of a tradesman for work done on 
the thing of a earner foi his hire, and of an mnkeepei 
for his bill would seem to be an inherent right which must 
have been in existence from the dawn or be foie the dawn, 
of civilization Probably the man who made oi lcpaned 
weapons in the btono Age was careful not to deliver them 
until he received what was stipulated for but it is also 
probable that the term itself resulted lrom the infusion of 
the civil law of Rome into the common law of 1 ngland 
wlncli the Norman Gonquest hi ought about, and that it 
represents the “ tacit pledge of the civil law As might 
be expected, so far as the possessoiy lun is com erned tin 
common law and civil lav and probably the laws of all 
countries, whether civilized or not coincide but there are 
many differences with icspect to oth< r species of In n lor 
instance, by the common law — in this respect a leg icy of 
the feudal system — a landlord has a Inn over his tenants 
furniture and effects for rent due which can be enforced 
without the assistance of the lav simply by the landlord 
taking possession, personally or by his agent, and selling 
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enough to satisfy his claim , whereas the mantime hen is 
more distinctly the product of the cml law, and is only 
found and used in Admiralty proceedings, the High Court 
of Admiralty having been founded upon the civil law, and 
still (except so far as restrained by the common law 
courts pnor to the amalgamation and coordination of 
the various courts by the Judicature Acts, and as affected 
by statute law) acting upon it The peculiar effects of 
this maritime lieri are discussed below There is also a 
class of liens usually called equitable hens (e g , that of 
an unpaid vendor of real property over the profierty sold), 
which are akin to the nature of the cml law rather than 
of the common law The word hen does not frequently 
occur m statute law, but it is found in the extension of 
the common law 44 earners’ or shipowners lien’ m the 
Merchant Shipping Act, 1894 , m the definition, extension, 
and limitation of the vendor’s hen, m the factors Act, 
1877, and the Sale of floods Act, 1893 in granting a 
maritime hen to a shipmaster for his wages and dis 
bursements and in regulating that of the seamen in the 
Merchant Shipping Act 1894 and m the Equity juris 
diction of the County Courts 1888 

Common Jaw I tens — These may be either particular, 
i e , a right over one or more specified articles for a par 
ticular debt, or general, i e , for all debts owing to the 
creditor by the debtor 

The requisites for a particular lien are, firstly that the 
creditor should be m possession of the article secondly, 
that the debt should be imurred with reference to the 
artu lo , and thirdly that the amount of the debt should 
be certain ft may be created by express contract, by 
implied contract (such as tho usage of a particular trade 
or business), or as a consequence of the legal relation 
existing between the parties As an example of the first, 
a shipowner at common law has a lien on the cargo for 
the freight, but though the shipper agrees to pay dead 
fr< lght in addition te to pay freight on any space in the 
ship which he fails to ocaipy with his cargo, the ship- 
owner has no lien on the cargo for such dead freight 
except by express agreement Ihe most usual form of 
tiie second is that which is termed a possessory lien — the 
i ight a ship repairer has to retain a ship in his yard till 
ho is paid foi the repairs executed upon her 1 and the 
light a (obbier has to retain a pair of shoes till he is paid 
for the repairs done to them But this lien is only m 
lespeet ot the woik done on and consequent benefit 
neoivtd by, the subject of the lien Hence an agistor of 
cattle has no lien at common law upon them for the 
value of the pasturage consumed though he may have one 
by agreurn nt , nor a conveyancer upon dec ds which he 
has not drawn but which aie in his possession for refer 
ence 3 ho most c ominon example of the third is that of 
l camor, who is bound by law to carry for all persons 
and has therefore a lien foi tho price of the carnage on 
the goods carried So much lavourod is this lien that it 
has been held that eu.ii if tho goods are stolen, and 
entrusted to the carrier by the thief the earner can hold 
them for the price of the carriago against the rightful 
owner Of tho same nature is the common law lien of an 
innkeeper on tho baggage of lus customc r for the amount 
of Ins account, he bung unde r a legal obligation to enter 
tain travellers generally Another instance of the same 
class is where a person has obtained possession of certain 
things over which he claims to hold a lien in the exercise 
of a legal right For example when a lord of a manor 
has seized cattle as estrays he has a lien upon them for 
tho expense of their keep as against the real owner but, 


1 lliis right, however i«» not absolute but depends on the custom 
of the iort ( Haiti v Mitchell 4 Camp 146) 
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as before pointed out, the holder’s claim must be specific, 
otherwise a general tender of compensation releases the 
lien 

A general hen is a right of a creditor to retain property, 
not merely for charges relating to it specifically, but for 
debts due on a general account This not being a 
common law right, is viewed by the English courts with 
the greatest jealousy, and to be enforced must be strictly 
proved This can be done by proof either of an express 
or implied contract or of a general usage of trade The 
first of these is established by the ordinary methods or by 
previous dealings between the parties on such terms , the 
second is recognized in certain businesses, and it would 
probably be exceedingly difficult, if not impossible, to 
extend it at the present time to any other trades When, 
however, a lien by general usage has once been judicially 
established it becomes part of the Law Merchant and the 
courts are bound to recognize and enforce it The best 
known and most important instance is the right of a 
solicitor to retain papers in his bands belonging to his 
client until his account is settled The solicitor’s lien, 
though probably more commonly enforced than any other, 
is of no great antiquity m English law, the earliest 
reported case of it being m the reign of James II , but it 
is now of a twofold nature In the first place there is 
the retaining hen This is similar in kind to other pos 
sessory lions, but of a general nature attaching to all 
papers of the client, and even to his money, up to tho 
amount of the solicitor s bill, in the hands of the solicitor 
m tho ordinary course of business Ihere are certain 
exceptions which seem to have crept in for the same 
reason as the solicitor s lien itself, * e , general convenience 
of litigation , such exceptions are the will of the client 
after his decease, and proceedings m bankruptcy In 
this latter case the actual possessory hen is given up, the 
solicitor s interests and priorities being protected by the 
courts, and it may be said that the giving up the papers is 
really only a means of enforcing the hen they give m the 
bankruptcy proceedings In the second place there is 
what is called a charging hen — more correctly classed 
under the head of equitable lien since it does not require 
possession, but is a lien the solicitor holds over property 
recovered or preserved for his client He had the hen on 
an order by the court upon a fund in court by the common 
law but as to property generally it was only given by 23 
and 24 Viet c 127, § 28 # and it has been hold to 
attach to property recovered in a probate action (ex 
parte Tweed, C A 1899, 2 Q B 167) A banker’s hen is 
the right of a banker to retain securities belonging to his 
customer for money due on a general balance Other 
general liens, which have been judicially established, are 
those of wharfingers, brokers, and factors (which are m 
their nature akin to those of solicitors and bankers), and 
of calico printers, packers of goods fullers* (at all events 
at Exeter), dyers, and millers , but in all these special 
trades it is probable that the true reason is that the 
account due was for one continuous transaction. The 
calico would come to be printed, the goods to be packed, 
the cloth to be bleached, tho silk to be dyed, and the corn 
to be ground, in separate parcels it is true, and at differ 
ent times,* but all as one undertaking, and they are 
therefore though spoken of as instances of general lien, 
only adaptations by the courts of the doctrine of particular 
hen to special peculiarities of business In none of these 
cases would the lien exist, m the absence of special agree 
ment, for other matters of account, such as money lent or 
goods sold 

Equitable J tens — “Where equity has jurisdiction to 
enforce rights and obligations growing out of an executory 
contract, e g , in a suit for specific performance, 44 this 



equitable theory of remedies cannot be carried out unless 
the notion is admitted that the contract creates some right 
or interest m or over specific property, which the decree 
of the court can lay hold of, and by means of which the 
equitable relief can be fiiade efficient The doctrine of 
equitable hens supplies this necessary element, and it 
was introduced for the sole purpose of furnishing a ground 
for these specific remedies which equity confers, operating 
upon particular identified property instead of the general 

r umary recoveries granted by courts of common law 
follows therefore that in a large class of executory 
contracts express and implied, which the common law 
regards as creating no property, right, nor interest 
analogous to property, but only a mere personal right to 
obligation, equity recognizes m addition to the personal 
obligation a particular right over the thing with which 
the contract deals, which it calls a lien, and which though 
not property is analogous to property, and by means of 
which the plaintiff is enabled to follow the identical thing 
and to enforce the defendant's obligation by a remedy 
which operates directly on the thing The theory of 
equitable liens has its ultimate foundation, therefore, in 
contracts express or implied which either deal with or in 
some manner relate to specific property, such as a tract of 
land, particular chattels or securities, a certain fund, and 
the like It is necessary to divest oneself of the purely 
legal notion concerning the effects of such contracts and 
to recognize the fact that equity regards them as creating 
a charge upon, or hypothecation of, the specific thing by 
means of which the porsonal obligation arising from the 
agreement may be more effectively enforced than by a 
more pecuniary recovery at law ; (Pomeroy 2 Eq Jur 232) 
This description from an Amencan textbook seems to 
give at once the fullest and most concise definition and 
description of an equitable lien It will be se^n that it 
differs essentially from a common law lien inasmuch as m 
the latter possession or occupation is as a rule necessary 
for its existence, whereas m the equitable lien the person 
claiming the lien is seldom in possession or occupation of 
the property, its object being to obtain the possession 
wholly or partially A special instance of such a lien is 
that claimed by a publisher over the copyright of a book 
which he has agreed to publish on terms which are not 
complied with —for example the author attempting to get 
the book published elsewhere It cannot perhaps be said 
that this has been absolutely decided to exist but a strong 
opinion of the English Court of Exchequer towards the 
cl os© of the 18 th century was expressed in its favour 
( Brook v Wentworth 3 Anstruthor 88 P) Other instances 
are the charging lien of a solicitor, already referred to and 
the hen of a person on improvements effected by him on 
the property of another who “lies by' and allows tho 
work to be done before claiming the property So also 
of a trustee for expenses lawfully incurred about the trust 
property The power of a limited liability company to 
create a lien upon its own shares was m 1901 established 
{Alim v Gold Reefs, dec , C A [1900] 1 Ch 656) 

Maritime Liens — Maritime lien differs from all the 
others yet considered, in its moie elastic nature Where 
a maritime lien has once attached to propeity — and it 
may and generally does attach without possession — it 
will continue to attach, unless lost by ladies, so long as 
the thing to which it attaches exists, notwithstanding 
changes in the possession of and property in the thing, 
and notwithstanding that the new possessor or owner may 
be entirely ignorant of its existence , and even if enforced 
it leaves the owners personal liability for any balance 
unrealized intact (the Gemma 1899, P 285) So far as 
England is concerned, it must be borne m mind that the 
Courts of Admiralty were conducted m accordance with 


the principles of civil law, and in that law both the 
pledge with possession and the hypothecation without 
possession were well recognized The extreme convenience 
of such a right as the latter with regard to such essentially 
movable chattels as ships is apparent Strictly speaking, 
a maritime lien is confined to cases arising m those 
matters over which the Courts of Admiralty had original 
jurisdiction, viz collisions at sea, seamen s wages, salvage, 
and bottomry, in all of winch cases the appropriate 
remedy is a proceeding m rem in the Admiralty Court 
In the first of these — collisions at sea — if there were no 
maritime lien there would frequently bo no remedy at all 
When two ships have collided at sea it may well be that 
the innocent ship knows neither the name nor the nation 
ality of the wrongdoer, and the vessel may escape with 
slight damage and not have to make a port of refuge in 
the neighbourhood Months afterwards it is ascertained 
that she was a foreign ship, and m the interval she has 
changed owners Then were it not a laet tliut a maritime 
lien invisible to the wrongdoer nevertheless attaches itself 
to his ship at the moment of collision, and continues to 
attach, the unfortunate owner of the innocent ship would 
have no remedy except the doubtful one of pursuing the 
former owner of the wrong doing vessel m his own country 
m a personal action where such proceedings are allowed — 
which is by no means tho ease m all foreign countries 
The same reasons apply, though not possibly with quite 
the same force, to tho other classes of cases mentioned 
Between 1840 and 1873 the jurisdiction of the Admiralty 
Court was largely extended At the latter date it ceased 
to exist as a separate t ourt, and was merged m tho 1 ro 
bate, Divorce and Admiralty division of the High Gouit 
of Justice Smco tho merger questions have arisen as to 
how far tho enlargement of jurisdiction has extended the 
principle of maritime lien An interesting article on 
this subject by J Mansfield bamstor at law, will bo 
found m the Law Quarterly Review , vol iv, October 
1888 It must be sufficient to state litre that where 
legislation lias extended the already existing jurisdiction 
to wliK h a maritime lien pei tamed, the maiitime lien is 
extended to the subject matter but that where a new 
jurisdiction is given, or where a jurisdiction formerly 
existing without a maritime lien is ext< nded, no maritime 
lien is given, though even then tho extended jurisdiction 
can be enforced by proceedings in tem Of the first (lass 
of extended jurisdictions are collisions salvage and sea 
men s wages Prior to 1810 tho C ourt of Admiralty only 
hid jurisdiction over these when occurring or earned on 
the high seas Tho jurisdiction and with it the maritime 
hen, is extended to placts within tho body of a county 
in collision o salvage and as to seamens wages whereas 
they were dependent on the earning of freight, they aio now 
fiee from any such limitation and also, whereas the remedy 
m rem was limited to seamc n s wages not earned under a 
special contract, it is now extended to all seamen’s wagos, 
and also to a rnastei s wages and disbursements, and the 
maritime lien covers all these The new jurisdiction 
given over claims for damage to cargo carried into an> 
port in England oi Wales, and on appeal fiom the county 
courts over all claims for damage to cargo under £300, 
though it may be prosecuu d bv proceedings m rem i e , 
by arrest of the ship, yet confers no maritime hen , and 
so also m thG case of claims by material men (builders 
and fitters out of ships) and for netessanrs J ven though 
m the latter case the Admiralty Court had jurisdiction 
previously to 1840 where tho necessaries w< u supplied on 
the high seas yet as it could not bo shown that such 
jurisdiction had ever been held to confer a maritime lieu 
no such lien is given Even now tlicie is much doubt as 
to whether towage confers a maritime lien or not, the 
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services rendered being pursuant to contract, and fre- 
quently to a contract made verbally or in writing on the 
high seas, and being rendered also to a great extent on 
the high sea*. In these cases and to that extent the 
High Couit of Admiralty would have had original juris- 
diction But pi 101 to 1840 towage, as now rendered by 
steam tugs expressly employed for the service, was practi 
cally unknown, and therefore there was no established 
catena of precedent to show the exercise of a maritime hen 
It may l>e argued on the one hand that towage is only a 
modified form of salvage, and therefore entitled to a 
maritime lien, and on the other that it is only a form of 
necessary power supplied like a new sail or mast to a ship 
to enable her to complete her voyage expeditiously, and 
therefore of the nature of necessaries, arid as such not 
entitled to a maritime lien Ihe matter is not of aca 
demical interest only, for though in the case of an inward 
bound ship the tug owner can make use of Ins statutory 
right of proceeding m rem , and so obtain much of the 
benefit of a maritime lien, yet m the case of an outward 
bound ship, if she once gets away without payment and 
the agent or othc r authorized person refuses or is unable 
to pay, the tug owners claim may very likely, on the 
return of the ship to a British port be met by an allega 
tion of a change of ownership, which defeats his right of 
proceeding at all if he has no mantime lien, whereas it 
lie has a maritime lien he can still proceed against the 
ship and recover Ins claim, if he has not been guilty of 
laches 

A convenient division of the special liens other than 
possessory on ships may bo made by classifying them as 
mantimo, statutory maritime or quasi maritime and statu 
tory Ihe first attach only m the case of damage done 
by collision between ships on the hi 0 h seas salvage on the 
high seas, bottomry, and seamens wages so far as freight 
lias been earned, the second attach m cases of damage 
by collision within the body of a county salvage within 
the body of a county, life salvage everywhere, seamens 
wages even if no fi eight has been earned, masters wages 
and disbursements Thcso two classes continue to attach 
notwithstanding a change of ownership without notice of 
the lien it time liave been no laches m enforcing it (tho 
Bold Bui dutch , 7 Moo PC 267 the Kong Maqnus 
1891 V 211) The third class, winch only give a light 
to proceed in inn against the ship itself, attach, so 
long as there is no bond fide change of ownership, without 
citing the owneis, m all cases of claims for damage to ship 
and of claims for damage to cargo whue no owner is 
domiciled in England or Wales Ii respective of this 
limitation they attach m ill ca^os not only of damage to 
< irgo but ilso of breuhts of contract to carry where the 
damage docs not exceed £ 100 when the suit must be 
comment od m a county court having Adimi alty lunsdic 
tion, and in casts of claims for necessaries supplied else 
where than m the slaps home port, for wages earned 
even under a special contract by masters and manners 
and of chums foi towage \s already observed, it is still 
doubtful whetlm the Ik n for towage is not, m some cases 
at all events within the foimer classes In all three 
classes tho lion also exists o\or cargo where tho suit from 
its nature extends to it as m salvage and m some cases of 
bottomry or respondentia and in cases where proceedings 
are taken against cargo by the shipowner for a breach of 
contiact (cargo ex Arqos and the Hew sons I It 5 P ( 
134 the Alina, 5 Lx Div 227) 

Ilsewhere than m Fngland, and those countries such 
as tho United States which have adopted her jurispra 
donee m maritime matters generally, the doctrine of 
maritime hen or that which is substituted for it is very 
differently treated Speaking gonerall) , those states 


E N 

which have adopted the Napoleonic codes or modifications 
of them — France, Italy, Spam, Holland, Portugal, Belgium, 
Greece, Turkey, and to some extent Russia — have instead 
of a mantime hen the civd law principle of privileged 
debts. Amongst these in all cases are found claims for 
salvage, wages, bottomry under certain restrictions, and 
necessaries Each of these has a privileged claim against 
the ship, and m some cases against freight and cargo as 
well, but it is a matter of very great importance that, 
except m Belgium a claim for collision damage (which as 
we have seen confers a maritime hen, and one of a very 
high order, m Great Bntam) confers no privilege against 
the wrong doing ship whilst m all these countnes an 
owner can get rid of his personal liability by abandoning 
the ship and freight to his crc ditor, and so, if the ship is 
sunk, escape all liability whilst retaining any insurance 
there may be This, indeed, was at one time the law of 
Great Bntam , the measure of damage was limited by 
the value of the res and m the United States at the 
present time a shipowner can get nd of his liability for 
damage by abandoning the ship and freight A different 
rule prevails in Germany and the Scandinavian states 
There claims relating to the ship, unless the owner has 
specially rendeied himself liable, confer no personal claim 
at all against him The claim is limited ab initio to ship 
and freight, except m the ease of seamen s wages, which 
do confer a personal claim so far as they have been earned 
on a voyage or passage completed prior to the loss of the 
ship In all maritime states, however, except Spain 
a provisional arrtst of the ship is allowed, and thus 
between the privile 0 e accorded to the debt and the power 
to arrest till bail is given oi the ship abandoned to credi 
tors, a condition of things analogous to tho maritime lien 
is established , especially as these claims whon the pi oper 
legal steps have been taken to render them valid — 
usually by endorsement on the ship s papers on board or 
by registration at her port of registry— -attach to the ship 
and lollow her into the hands of a purchaser They are 
in fact notice to him of the incumbrance 

Duration of 1 ten — So long as the pai ty claiming the lien 
at common law retains the property, the lien continues 
notwithstanding the debt m respect of which it is claimed 
becoming barred by the Statute of Limitations ( Hiyqim v 
Scott y 2 B and Aid 4 1 3) But it he takes proceedings at 
law to recover the debt, and on a sale of the goods to 
satisfy the judgment purchase them himself ho so alters 
the nature of the possession that he loses Ins Inn (Jacobs 
v 1 awton, 5 Bing 130) An equitable lien piobably in 
all cases continues, provided the purchaser of the subject 
matter has notice of the lien at the tune of his purchase 
A maritime lien is m no respect subject to tho Statute of 
limitations and continues in fouc notwithstanding a 
change in the ownership of the property without notice, 
and is only terminated when it has once, attached by 
laches on the part of the peison claiming it (the Kanq 
MaqnuSy 1891, P 223) Thuc is an exception m the case 
of seamen’s wages, where by 4 Anne c 16 (*S tat Lev 
4 and 5 Anne c 3) all suits for seamens wages m the 
Admiralty must be brought within six years 

Hanking of Mantime Liens — It is clear from what has 
been said that at times there may he several claimants 
holding mantimo and other liens on the same vessel Tor 
example, a foreign vessel comes into collision by her own 
fault and is damaged and hei cargo also , she is assisted 
into port by salvors and ultimately under a towage agree 
ment, and put into the hinds of a shipwright who does 
necessary repairs Tho innocent party to tho collision has 
a maritime lien for his damage, and the seamen for their 
wages , the cargo ow ner has a suit in rem or a statutory 
lien for damage, and the shipwright a possessory lien for 
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the value of his repairs, while the tugs certainly have a 
right tn rem and possibly a mantime lien also m the 
nature of salvage* It is highly probable that the value of 
the property will be insufficient to pay all, and it becomes 
a matter of great consequence to settle whether any, and 
if so which, have priority over the others, or whether all 
rank alike and have to divide the proceeds of the property 
pro raid amongst them The following general rules 
apply liens for benefits conferred rank against the fund 
in the inverse, and those for the reparation of damage sus- 
tained in the direct order of their attaching to the res as 
between the two classes those last mentioned rank before 
those first mentioned of earlier date , as betvc een liens of 
the same class and the same date, the first elaimant has 
priority over others who have not taken action The 
Courts of Admiralty, however allow equitable considera 
tions, and enter into the question ot marshalling assots 
For example if one claimant has a lien on two funds, or 
an effective right of action m addition to his lien, and 
another claimant has only a lien upon one fund, the first 
claimant will be obliged to exhaust his second remedy 
before coming into competition with the second As 
regards possessory liens the shipwright takes the ship as 
she stands i e , with her incumbrances, and it appears that 
the lien for seamen s wages takes precedence of a solicitor s 
lien for costs, under a charging order made m pursuance of 
23 and 24 Viet c 127, § 28 Subject to equitable con 
siderations, the true principle appears to be that services 
rendered under an actual or implied contract, whuh confer 
a maritime hen, make the holder of the lien m some sort 
a proprietor of the vessel, and thereforo liable for damage 
done by her — lienee the priority of the damage lien — but, 
directly it has attached, benefits conferred on the property 
by enabling it to reach port m safety benefit the holder 
of the damage lien m common with all other prior holders 
of maritime hens It is less easy to see why of two damage 
hens the earlier should take precedence of the later, ex 
cept on the principle that the res which came into collision 
the second time is depreciated m value by the amount of 
the existing hen upon her for the first collision and where 
there was more than one damage lien, and ilso hens for 
benefits conferred prior to the first collision be tween the two 
collisions and subsequent to the second, the court would 
have to make a special order to meet the peculiar circum 
stances which happily do not often occur The claim of 
a mortgagee naturally is deferred to all maritime liens 
whether they are for benefits conferred on the property m 
winch he is interested or for damage done by it and also 
for the same reason to the possessory hsn of the shipwright, 
but both the possessory hen of the shipwught and the 
claim of the mortgagee take precedence over a claim for 
necessaries which, as we have seen, only confers a statu 
tory lien or a right to proceed m rem in certain cases In 
other maritime states possessing codes of commerci il law 
the privileged debts are all set out in order of priority 
m these codes, though, as has been already pointed out, 
the lien for damage by collision — the most important in 
English law — has no counterpart m most of the foreign 
codes 

Stoppage m Ti ansitu — This is a hen held by an unpaid 
vendor in certain cases over goods sold after they have 
passed out of his actual possession It has been much 
discussed whether it is an equitable or common law right 
or hen The fact appears to be that it has always been a 
part of the Law Merchant, which, properly speaking, is 
itself a part of the common law of England unless mcon 
sistent with it This particular right was m the first 
instance, held by a court of equity to be equitable and not 
contrary to English law and by that decision this parti 
cular part of the Law Merchant was approved and became 
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part of the common law of England (see per Lord Abmger 
in Gibson v Carrutkeis 8 M and W , p 336 et seq ) It 
may be described as a hen by the Law Mei chant, decided 
by equity to be part of the common law, but m its nature 
partaking rather of the character of an equitable hen than 
one at common law * It is a right which arises solely 
upon the insolvency of the buyer and is based on the 
plain reason of justice and equity that one man s goods 
shall not be applied to the payment of another roans 
debts If therefore, after the vendor has delivered the 
goods out of Ins own possession and put them in the 
hands of a earner for delivery to the buyer he discovers 
that the buyer is insolvent ht may r( take the goods if he 
can before they reach the buyet s possession and thus 
avoid having his property appln d to paying debts due by 
the buyer to other people’ {fttryamm on S ate* 2nd edi 
tion, 289) This right, though only recognuod by English 
law in 1690 is highly favoured by the couits on account 
of its intrinsic justice and extends to quasi vendors, or 
persons m the same position such as consignors who have 
bought on behalf of a principal and forwarded the goods, 
and other similar cases It is however, defeated by a 
lawful transfer of the document of title to the goods by 
the vendor to a third person, who takes it bond fide and for 
\aluable consideration (Factors Act 1889 Sale of Goods 
Act, 1893) 

Assignment or Transfer of Tien — A lien bung a per 
sonal right acquired m respect of personal services, it 
cannot as a rule, be assigned or transferred , but here 
again there are exceptions Ike personal representative 
of the holder ot a possessory lien on his decease would 
probably m all cases be held entitled to it, and it has 
been held that the lien over a client s papers remains with 
the firm of solicitors notwithstanding changes m the con 
stitution of the firm ( Gregory v Cresswell , 1 4 L J Oh 300) 
So also where a solicitor having a hen on documents for 
his costs assigned the debt to his bankers with the benefit 
of the lien, it was held that the bankers might enforce 
such lien in equity But though a tradesman has a lien 
on the property of his customer for Ins charges for work 
done upon it, where the property is delivered to him by a 
servant acting within the scope of his employment, such 
lien cannot be transferred to the servant even if he has 
paid the money himself , and the lien does not exist at all 
if the servant was acting without authority in delivering 
the goods, except where (as m the case of a common 
carrier) ho is bound to rec eive the goods in which case he 
retains his lien for the carriage against the rightful owner 
On the other hand, where there is a lien on property of 
any sort not in possession a person acquiring the property 
with knowledge of the lun takes it subject to such lien 
This applies to equitable liens, and cannot trom the nature 
of the case apply to those common law liens m which pos 
session is necessary It is, however true that by statute 
certain common law liens can be transferred, e g under the 
Merchant Shipping Act a master of a ship having a lien 
upon cargo for his freight can transfer the possession of 
the cargo to a wharfinger and with it the lien (Merchant 
Shipping Act, 1894, ^ 494) In this case however though 
the matter is simplified by the statute, if the wharfinger 
was constituted the agent or servant of the shipmaster, his 
possession would be the possession of the shipmaster and 
there would be no real transfer of the hen therefore the 
common law doctrine is not altered only greater facilities 
for the furtherance of trade are given by the statute 
enabling the wharfinger to act in his own name without 
reference to his principal, who may be at the other side of 
the world So also a lien may be retained not withstand 
mg that the property passes out of possession, where it has 
to be deposited in some special place (such as the Custom 
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House) to comply with the law Seamen cannot sell or 
assign or m any way part with their maritime hen for 
wages (Merchant Shipping Act, 1894, § 156), but neverthe 
less, with the sanction of the Court, a person who pays 
seamen their wages is entitled to stand m their place 
and exercise their rights (the Cornelia Henrietta , L R 

I A and E r >l) 

Waiver — Any parting with the possession of goods is in 
general a waiver of the lien upon them , for example, 
when a factor having a hen on the goods of Ins principal 
gives them to a carrier to be earned at the expense of his 
principal, e\tn if undisclosed, he waives his hen, and has 
no right to stop the goods in transitu to recover it, so 
also where a coach builder who has a hen on a carnage for 
repairs allows the owner from time to time to take it out 
for use without expressly reserving Ins hen, he has waived 
it, nor has he a hen for the standage of the carnage except 
by express agreement, as mere standage does not give a 
possessory lien It has even been held that whore a 
portion of goods sold as a whole for a lump sum has been 
taken away and paid for proportionately, the conversion 
has taken place and the hen for the residue of the unpaid 
purchase-money has gone (Gurr v Cuthbert , 12 LJ Ex 
309) Again, an acceptance of security for a debt pay 
able at a future date is inconsistent with the existence of 
a hen, as it substitutes the credit of the owner for the 
material guarantee of the thing itself and so acts as a 
waiver of the hen I or the same reason even an agree 
ment to take security is a waiver of the lien though the 
security is not, in fact given (Alliance Bank v Broon , 

II LI 312) 

Sale of ( oods under Tien — At common law the hen, as 
already pointed out only gives a right to retain the goods 
and ultimately to sell by legal process against the owner 
but in certain cases a right has been given by statute to 
sell without tho intervention of legal process, such as the 
right of an innkeeper to sell the goods of his customer for 
his unpaid account (Innkeepers Act, 1878, ^ 1) the right 
of a wharfinger to sell goods entrusted to him by a ship 
owner with a lion upon them for freight, and also for their 
own charges (Merchant Shipping Act, 1894, §§ 497 498) 
and of a railway company to sell goods for their charges 
(Railway Clauses Ac t 1 845 ^97) Property affected by 
an equitable bin or a maritime hen cannot be sold by 
the holdor of the hen without the interposition of the 
Court to enforce an order or judgment of the Court 
In Admiralty cases, where a sale is necessary no bail 
having been given and the property being under arrest, 
the sale is usually made by the marshal in London, 
but may be elsewhere on application of the parties con 
cerncd showing that a bettu price is likely to be 
obtained 

American I \w —In the United States, speaking very 
generally, the law relating to lions is that of England but 
there arc somo considei able differences occasioned by three 
principal causes (1) borne of the Southern states notably 
I ouisiana, lane never adopted the common law of Fngland 
as their own When that state became one of the United 
States of North Amciica it had (and still preserves) its own 
system of law In this impact the law is practically identi 
cal with tho Code Napoleon which again speaking generally, 
substitutes privileges for liens, % e , gives certain claims a 
prior right to others against particular property These 
privileges being strict issimee interpretationn cannot be 
extended b) any principle analogous to the I nghsh doctrine 
of equitable hens (2) Probably m consequence of the 
United States and the several states composing it having 
had a more democratic government than Great Britain, 
until at all events recent years certain liens have been 
created by statute m several states in the interest of the 
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working classes which have no parallel in Great Britain 
e g , in some states workmen employed m building a house 
or a ship have a hen upon the building or structure itself 
for their unpaid wages This statutory hen partakes rather 
of the nature of an equitable than of a common law lien, 
as the property is not m the possession of the workman, 
and it may be doubted whether tho right thus conferred 
is more beneficial to the workman than the priority his 
wages have m bankruptcy proceedings m England borne 
of the states have also practically extended the maritime 
hen to matters over which it was never contended for in 
England (3) By the constitution of the United States 
the Admiralty and inter state jurisdiction is vested m the 
Federal as distinguished from the state courts, and these 
I ederal courts have not been liable to have their junsdic 
tion curtailed by prohibition from courts of common law, 
as the Court of Admiralty had m England up to the time of 
the Judicature Acts consequently the maritime hen in the 
United States extends farther than it does in England, 
even after recent enlargements , that is to sav, it covers 
claims for necessaries and by material men (see Maritime 
Tien ), as well as collision, salvage, wages, bottomry, and 
damage to cargo 

Difficulties connected with hen occasionally arise m the 
1 ederal courts in Admiralty cases, from a conflict on the 
subject between the municipal law of the state where the 
court happens to sit and the admiralty law , but as there 
is no power to prohibit the I ederal court, its view of the 
admiralty law based on the civil law prevails More 
serious difficulties arise where a I ederal court has to try 
inter state questions, where the two states have different 
laws on the subject of lien , one for example like Louis 
lana, following the civil law, and the other the common 
law and equitable practice of Great Britain The question 
as to which law is to govern in such a case can hardly be 
said to be decided ‘ The question whether equitable 
hens can exist to bo enforced m I ouisiana by the Federal 
courts, notwithstanding its restrictive law of privileges, is 
still an open one (Derns Contracts of Pledge 517 and 
see Burden Sugar Refining Co v Payne 167 U S 127) 

British Coi onieb —In those colonies which before the 
Canadian federation weie known as Upper Canada and 
the Maritime Provinces of British North America, and in 
tho several Australasian states where the bnglish common 
law is enforced except as modified by colonial statute, the 
principles of lien, whether by«common law or equitable or 
mantime, discussed above with reference to Fngland will 
prevail , but questions not dissimilar to those treated of 
in reference to the United States may arise where colonies 
have come to the Crown of Great Britain by cession, and 
where different systems of municipal law are enforced 
1< or example, m Lower Canada the law of I ranee prior to 
the Revolution occupies the place of the common law m 
I ngland but is geneially legulatcd by a cc de very similar 
to the Code Napoleon , m Mauritius and its dependencies 
the Code Napoleon itself is in force except so far as 
modified by subsequent ordinances In the bouth African 
colonies, and to some extent m C eylon and Guiana, Roman 
Dutch law is m force in the island of Trinidad old 
Spanish law prior to the introduction of the present civil 
code of Spain is the basis of jurisprudence Therefore it 
is by no means safe to assume that the English law of hen 
is m force in all British colonies I ach several system of 
law requires to be studied on the point, but, speaking 
generally, apart from the possessory lien of workmen and 
the mantime lien of the vice admiralty courts it may be 
assumed that the rules of the civil law, giving a privilege 
or priority in certain specified cases rather than a lien as 
understood in English law prevail m those colonies where 
th^ English law is not m force (f w ra ) 



LIERRE — LIFE-BOAT 231 


Uerra, or Lire, a town of Belgium, m the province 
and 10 miles south-east of Antwerp by rail Among its 
numerous industries are the manufacture of boots and 
shoes, brushes, and cutlery Population (1880), 17,133 , 
(1890), 20,133, (1900), 22,654 

Liestal, the capital (since 1833) of the half canton 
Basel btadt It is 9 J miles by rail from Basel, and 15^ 
miles from Olten It is a well built but uninteresting 
little town, the largest m the canton after Basel In the 
Rathhaus is the drinking cup of Charles the Bold of 
Burgundy taken at the battle of Nancy in 1477 Popu 
latum (1888), 4850, (1900), 5488 

Li^Vin SeeLFNs 

Life- Boat —A very marked advance in the dirtc 
tion of improvement m design and suitability for practical 
service has been made in the lifeboat since 1882, such 
development dating in some degree from the reorganization 
of the Royal National Life Boat Institution of Groat Britain 
in 1883, but principally from the beginning of 1887, when 
as the result of a serious accident in December 1886 to 
two self righting life boats in Lancashire, twenty seven out 
of twenty nine of the men who manned them were lost in 
their efforts to render assistance to a vessel m distress 
At this time a permanent technical sub committee was 
appointed by the Institution whose object was, with the 
assistance of an eminent consulting naval uchitcct — a nt w 
post created — and the Institutions official experts, to give 
its careful attention to the designing of improvements in 
the life boat and its cquipnu nt and to the scientific con 
sideration of any inventions or proposals submitted by the 
public, with a view to adopting than if of piactical utility 
Where is therefore m 1881 the self righting lifeboat of 
that time was looked upon as the Institution s special life 
boat, and theie weie only a very few of the 271 life boats 
in the Institution’s fleet winch were not of that type, at 
the dost of 1901 the 288 life boats of the Institution 
stationed on the coast of the United Kingdom included 
only 228 boats of the self righting type the lemammg 
60 all being non self rightin^ bo its of vanous types, 1 nown 
by the following designations — Steam life boats 4, C romc r 
3, Lamb and White 1, I ivtipool 11 Noifolk and Suffolk 
19, tubular 1, Watson 18 Of the 271 lifeboats on the 
coast at the end of 1881, only 12 u manic d at the close of 
1901, 2 j 9 having been i ^placed by boats of the latest 
types provided with the ntwest improvements in equip 
nunt and gear The self righting hie boat of 1901 was i 
very different boat from that of 1881 The Institutions 
present policy is to allow the men who man the life boats 
after having seen and tried by deputation the vinous 
types, to se lect that m which they have the most conli 
denee In 1901 a steam tug was placed at Padstow for 
use solely in conjunction with the lift boats on the north 
coast of Corn will 

The piesent life boat of the self righting type (Fig 1) 
differs materially as already stated, from its piede 
ccssoi, the stability being increased and the righting powt r 
greatly improved The test of efficiency in this last 
quality was formerly tousideied sufficient if the bo it would 
quickly right herself m smooth water without her crew 
and gear, but eveiy self righting life boat now built by 
the Institution will right with liu full ere wand gear on 
board, with her sails set, and the anchor down Most of 
the larger self righting boats are furnished with “centre 
boards ’ or “ drop keels ” of varying size and wt lght, which 
can be used at pleasure, and materially add to their 
weather qualities The drop keel was for the first time 
placed m a life boa m 1885 

Steam was first introduced into a life boat m 1890 when 


the Royal National Life boat Institution, after very full 
inquiry and consideration, stationed on the coast a steel 
life boat, 50 feet long and 1 2 feet beam and a depth of 
3 feet 6 inches propelled by a turbme wheel driven by 
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Fi i 1 — Plana profile and section of self righting life boat A deck B 
n liHvfng valves for ai t > natic discharge f w at r off dec k C si 1 air cases 
above deck I) nl air c mpartments usually call l end l x an 
important fact r in self righting K wale oi f n 1 r * iron ke >1 lwillnst 
important ir goi oral stat ility and sell righting G water ballast tuuk 11 
dre p keel 

engines developing 1 70 horse power It had been previ 
ously held by all competent judges that a mechanically 
propelled lifeboat, suitable for service m Ik avy weather, 
was a problem surrounded by so many and great difh 
culties that even the most sanguine experts dared not hope 
for an early solution of it This type of boat (Fig 2) 



Pig 2 —Plans profile and s etion f stoam lifeboat A c ckyit a deck 
b propeller hatcl rebel valves M engine r ri ( boihr r i I> 
water tigl t cot jjartn at ts E coal 1 1 1 kers P ap tan G hatches to 
engine at d boiler rooms II cable re si la chor la\ it 

has proved very useful and been the mums of saving 
many 1ms It is, howtver on all hands fully recognized 
that boats of this description can necessarily be used at 
only a very limited number of stations and where there 
is a harbour which never dn< s out The Institution has 
since built five other steam life hoits the latest of which 
was completed in April 1901, the last three being fitted 
with a protected screw propeller It had been hoped that 
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dcctncal propulsion and oil fuel might have been used m 
the steam life-boats, but the experiment with the latter, 
which had a fair trial m the earlier boats built, was not 
very sueef ssful, and it was not repeated in the later boats 
The idea of employing electricity was, after the most care 
ful consideration, regretfully abandoned The highest 
speed attained by the first hydraulic st*.am life boat was 
rather more than 9 knots, and that secured m the latest 
9J knots 

The other types of pulling and sailing life boats are all 
non self righting, and are specially suitable for the require 
ments of the diffi rent parts of the coast on which they are 
placed Their various qualities will be understood by a 
glance at the illustrations (Figs 3, 4, 5, 6 and 7) 

Iho Institution continues to build life boats of different 
siaes according to the requirements of the various points 
of the coast at which they are placed, but of late years the 
tendc ncy has been generally to increase tin dime nsions of 
the boats as the smaller ones become worn out or obsolete 
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This change of policy is mainly due to the great trans 
fonnation which has taken place m the shipping of all the 
trading nations, the small coasters and fishing boats having 
in gnat measure disap^ared, their plates being taken by 
steamers and steam tiawlers The cost of the building 
and equipping of pulling and sailing life boats has maten 
ally increased more (specially since 1898, the increase 
being mainly due to improvements and the suiously aug 
mented charges for matt rials and labour In 1881 the 
average cost of a fully i quipped life boat and carriage was 
iJG'X), whereas at the end of 1901 it amounted to £1000, 
the average annual < ost of maintaining a station having 
risen to mort thin £100 

The tran»}>ortm<i cainat/e continues to be a most 
important pai t of the equipmt nt of life boats, generally 
of the self righting type, and is absolutely indispensable 
whe re it is necessary to convey the boats for the purpose 
of launching to any point not m the immediate vicinity 
of the boat-house It is not. however, usual to supply 
carnages to boats of luger dimensions than 37 feet m 
length by 9 feet beam, those in excess as regards length 
and beam bung either launched by means of special slip 
ways or kept afloat The transporting carriage of to-day 
is, however, an improvement on that usid m 1881, 
and has been rendered particularly useful at places 


where the beach is soft, sandy, or shingly, by the intro- 
duction in 1888 of Tipping’s sand plates. These veiy 
efficient adjuncts to easy and prompt launching are com- 
posed of an endless plateway or jointed wheel tyre fitted 
to the mam wheels of the carriage, thereby enabling the 
boat to be transferred with rapidity and with greatly de 
creased labour over beach and soft sand Further effici- 
ency m launching has also been attained at many stations 
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by the introduction m 1890 of pushing poles, attached to 
the transporting carriages and of horse launching poles, 
first used m 1892 big 8 gives a view of the modern 
transporting carnage fitted with lipping’s sand or wheel 
plates 

The life belt has since 1898 been considerably lm 
proved, being now loss cumbersome than formerly ind 




more comfortable Ihe feature of the principal lm 
provement is the reduction in length of the corks under 
the arms of the wearer and the rounding off of the 
upper portions, the result being that considerably more 
freedom is provided for the arms The maximum extra 
buoyancy has thereby been reduced from 25 lb to 
22 ft>, which is more than sufficient to support a man 
heavily clothed with his head and shoulders above the 
water, or to enable him to support another person besides 
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bimsclf Numerous life belts of very vaned descriptions, 
and made of all sorts of materials, have been patented, 
but it is generally agreed that for life-boat work the 
cork life-belt of the Royal National Life-boat Institution 
has not yet been equalled 

Life saving rafts , seats for ships' decks di esses, buoys, 
belts , <f?c , have been produced of late yuirs in all shapes 
and sizes, but nothing apparently has as yet been brought 
out which has been generally acknowledged to bo indis 
pensable Those interested in life saving appliances were 
hopeful that the great International Exhibition held at 
Paris m 1900 would have produced some life saving m 
vention which might prove a benefit to the civilized world, 
but so lacking m real merit were the life saving exhibits 
that the jury of experts were unable, aftei three months 
careful examination and consider ition, to awird to any 
of the 435 competitors the Andiew Pollok prize of £4000 
for the best method oi device foi saving life from ship 
wreck 

Jhsioi / — Since 1881 the necessity and importance of 
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th( existence of a thorou 0 hly ( fliuent life boat si i vice lnve 
bet n nioic generally felt ai^d acknowledged by the people 
not only of Great But un, but also of those other countries 
on the European Continent which have a sea boird, and of 
the British colonics — the countries which possessed such 
life saving services hiving since gre itly improved and 
enlarged then scope where nucssaiy, while those which 
were not so provided hive estiblished lifeboat services 
All the foreign life boat institutions aud sei vices have been 
founded more or less on the lines of the Loyal Nation il 
Life boat Institution, which is rcgaided by them m the 
light of a foster mothei The British Institution has 
gieatly developed since its reorganization in 1883, both 
in its life saving efficiency and financially and h is bet n 
spoken of in the highest terms as regards its management 
by successive Governments — a Select Committee of the 
House of Commons in 1897 reporting to tlu# House thit 
the thanks of the whole community were due to the Institu 
tion for its energy and good management At the close 
of 1901 the Institution’s fleet consisted of 288 life boats 
and the total number of lives for the saving of which the 
committee of management had granted rewards since the 
establishment of the Institution m 1824 was 43,197 At 
this time there were only fifteen life boats of any sort on the 
coast of the United Kingdom which did not belong to the 
Institution In 1882 the total amount of money received 
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by the Institution from all sources was £ 57 , 797 , 11 s 9 d , 
whereas in 1901 the total amount received had more than 
doubled, having increased to £107,293, 6 s lid , this latter 
sura was on three occasions considerably exceeded, namely, 
in 1894, 1896, and 1898 

In 1882 the Institution undertook, with the view of 
diminishing the loss ot life annually occurring among the 
coast fishermen to piovidt the masters and owners of fishing 
vessels with trustwoithy aneroid barometers, at about a 
third of the retail price, and in 1883 the privilege was ex 
tended to the mastus and owners of coasters undor 1 00 tons 
burden Tins action was highly appmiated, and at the 
end of 1901 as many as 4417 of these valuable mstru 
monts had been supplied In 1889 he committee of 
management promoted i Bill in the House of Commons to 
provide for the removal of wrecks in non navigable waters 
which might prove dangerous to life boat news md others 
This Bill, under the title Removal of Wrecks Act, 1877 
Amendment Act, 1889 became law on the 31st May 
1 889, and under its useful provisions numerous highly 
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li 7 —Flana ] Dili nl » ti it fWalH n type of lif boat 1 ttering as 
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dangerous wrecks have been removed This Act was the 
first signed in 1889 by Oueen A ictoria, who, from 1837 
until hei death m January 1901, wis the patron of the 
Institution, being then succeeded by King kdward YII , 
who as prince of Wales had been the piesident of the 
Institution for several yeirs 

In 189 5 at the instance of the committee of manage 
meat, the chairman of the Institution moved a resolution 
m the House of Commons that, m order to decrease the 
serious loss of life from shipwreck on the coast, the British 
Government should provide either telephonic or telegraphic 
communication between all the coast guird stations and 
signal stations on the coast of the United Kmgdom , and 
that on those parts of the coast where there are no coast- 
gund stations the post offices nearest to the life boat stations 
should bo electrically connected, the object being to give 
the eailiest possible information to the life bo it authorities 
at all times by day and night when tht lift boats are 
required for service and further that a Royal C ommission 
should be appointed to consider the d< siribihty of electric 
ally connecting the rock lighthouses light slnj is *lc with 
the shore The resolution was agreed to without a division, 
and since then its intention has been practically carrier! 
out the results obtained having proved most valuable anel 
useful in the saving of life 

On the 1st of January 1898 a pension and gratuity 

S VI — 30 
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scheme was introduced by the committee of management, 
under which lifeboat coxswains, bowmen, and signalmen 
of long and meritorious service, retiring on account of old 
age, accident, ill health, or abolition of office, receive 
special allowinces as a reward for their good services 
The adoption of this course gave the greatest satisfaction 
to the life boat men all round the coast , and while these 
payments act as an incentive and inducement to the men 
to do their utmost to discharge thur duties satisfactorily, 
they at the same tune assist the committee of manage 
ment in their effort to obtain the best men for the 
work For many years the Institution has gtvon com 
pensation to any who may have received injury while 
employed m tho service, besides granting liberal help 
to the widows and decadent relatives of any m the 
service who lose their own lives when endeavouring to 
rescue others 
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The rocket apparatus which is under the management of 
the coast guard, continues to render excellent service m life 
saving No alteration or improvement of any moment has 
of late years been made m the apparatus. During the year 
ended the 30th June 1901, 152 lives wero thus saved, this 
number being 154 less than the average for the previous 
ten years The total number of lives saved by the life 
saving apparatus between 1870 and 1901 was 7762 On 
the 30th June 1901 there wero 217 life saving companies, 
numbering m all 3770 volunteers and there were six 
brigades with a total membership of 429 

The United States life saving service, established m 
1871, continues to bo one of the chief life-saving services 
of the world At tho close of the fiscal year 30th Juno 
1899 its establishment embraced 265 stations Of this 
number 193 wero situated on tho Atlantic and Gulf coasts, 
56 on the coasts of the Great Lakes 15 on the Pacific 
coast, and one at the falls of tho Ohio Louisville, Ken 
tucky Comparatively few of the stations are open all 
the year round as m Great Britain, local requirements 
apparently rendering it necessary for the great majority of 
the stations to be “ active ” only for periods ranging from 


two to ten months The number of disasters to docu 
mented vessels within the field of station operations dunng 
the year was 428, and there were on board these vessels 
3903 persons, of whom only 56 were lost The estimated 
value of the vessels was $6,072,635, and that of their 
cargoes $2,032,005, makmg the total value of the property 
imperilled $8,104,640 Of this amount $6,261,900 was 
saved and $1,842,740 lost In addition to these there 
were 294 casualties to undocumented craft — sailing boats, 
rowing boats <fec —carrying 671 persons, seven of whom 
perished The value of tho property involved m these 
instances was estimated at $138,535, of which $129,285 
was saved and $9250 lost, 751 persons received assistance 
at the stations the number of days relief afforded aggre 
gating 1460 , 63 lives were lost within the scope of the 
service during the year — a larger number, with a single ex 
ception, than m any year during the previous two decades 
There were during the year 97 persons rescued from 
positions of danger otherwise than from vessels, who 
would m all probability have perished but for the aid of 
the surf men There wore 591 stranded vessels foated off, 
repaired when damaged, piloted out of dangerous positions, 
and m similar ways assisted by the station ciews Minor 
assistant o was also afforded to 382 vessels and small craft 
19 3 vessels running into danger of stiandmg were wained 
eff by the signals of the patrolmen, most of them ha\ing 
been thus saved fiom either serious danger or total loss 
The surf boat was used 773 times, makmg 1089 trips 
The self righting and self bailing lifeboat was used 132 
time s making 1 6 3 trips The gasoline launches (at C lty 
Ionit stition) wtie used 80 times, making 90 tups 
Smaller boats were used 432 times, making 526 tups 
The river life skiffs (at the Louisville station) were used 41 
times, making 97 trips The breeches buoy was used 11 
tunes making 55 tups The wreck gun was employed 
17 tunes, firing 29 shots and the heavy stick was used 
28 times The i< weie 949 persons landed by the surf boat, 
111 by the lift boat 184 by the gasoline launches, 162 by 
the river skiffs 151 by other station boats, and 55 by 
the breeches buoy In addition to these, 11 persons were 
rescued by men wading out into the suif, 6 by a hdeler 
from shore to a stimuli d vessel, 6 by a line from a sinking 
vc sst 1 to a pit i, 2 by means of heaving lines and 1 jierson 
was hauled through the surf on tho whip line when the 
In w sei was not set up Ihe total cost of maintaining the 
United States lifesaving service during the year ended 
30th June 1899 was $1,549,411 

lifeboat S nviei m other Countries — Good life saving 
work continue s to bo done by the other life boat servicts in 
I urope and elsewhere most of these institutions having 
been formed on the lines of the Royal National Lifeboat 
Institution of ( h it Butam The services are operating 
in tho following countries — 

7 elgtum —Established in 18J8 Supported entirely by Govern 
ment 

Denmark — Lstablislud m 1848 Government service 
Sweden — Established m 1856 C ovemment service 
Fran o — Established in 1865 Voluutaiy association but 
assisted by tho Government 

Germany — I stablished in 1885 Supported entirely by 
voluntary contributions 

Jurley (EUack Sea) —Established m 1868 Supported by 
dues 

Russia — Established in 1872 A oluntary association but 
receiving an annual grant from the C overmuent 
Italy —Established in 1879 \ oluntary association 

Spam — Established m 1880 Voluntary association but 
receiving annually a grant of £1440 from t overnxnent 
Canada — Established m 1880 Government service 
Holland —Established in 1884 Voluntary association but 
assisted by a Government subsidy 
Norway — Established in 1891 Voluntary association, but 
receiving a small annual grant from Government 
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Portugal —Established in 1808 Voluntary society 
Indta (East Coast) —Voluntary association 
Australia (South) —Voluntary association. 

New Zealand —Voluntary association 

Japan — The National Life boat Institution of Japan was 
founded m 1889 It is a voluntary society but is assisted by 
Government Its affairs are successfully managed and worked 
by a president and a vioe president, supported by a very influential 
council The head office is at Tdkyd and numerous branches 
with local committees have been established In June 1900 
there were 17 rescue stations m full working order The Imperial 
•Government contributes an annual subsidy of 20 000 yen (£2000) 
and also renders every possible assistance The following aie 
the statistics of the lives and vessels saved during the yeais 
1894 to 1898 inclusive — 

Vessels saved Lives saved 

1894 83 198 

1895 17 62 

1896 22 95 

1897 60 2/2 

1898 208 980 


The council of the Institution are verv sanguine that m the 
eourso of a few years they may with the assistance of the 
Government be ablo to establish as many as 113 rescue stations 


and these ill they think be sufficient for the purposes of the 
objects of the Institution on the coast of Japan The members 
of the Institution consist of three classes — honorary ordinary 
and sub ordinal y the amount contributed by the member 
determining the class m which he is placed Any member 
guilty of conduct detriment il to the credit of the Institution 
or of delaying to pay his annual subscription is deprived ol 
his membership at the discretion of the council Tlu chairman 
and council aie not as in Great Britain ap] omted by tho sul 
senbers but by the picsidcnt who must always be a number of 
tho impenal family Tho Institution bestows three medals — 
(a) tho medal ot merit tc bo awaidcd to persons rendering 
distinguished service to the Institution (}) the midal of 
membership to be luld by honoi iry nnd ordinary members or 
subscribers and (c) tho medal ot pile which is bestowal 
on those distinguishing tliemsi 1\ s by sj a ial sen ice m the 
woik (t rescue ( ( ^ 

Ugf&O) a town near the centie of Hie province of 
A limy, luzon, Philippine islands llic rich volcanic soil 
in its vicinity produces rue In nip Indian corn, fine sugar 
canc, and indigo agriculture bt nu the sole oc< upation of its 
inhabitants 1 he language is ] uni louhtioi 17, C 0 
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T HE view that light is physically a disturbance pro 
pagated through a subtle medium called the aether 
is now universally accepted There are, no doubt difh 
•culties in realizing mentally the essential characteristics of 
this aether but these are of a much less serious nature 
than those which beset any other supposition as to the 
mode of propagation of light The simpln lty and direct 
ness with which the accepted theory explains the ordinary 
laws of reflection refraction polanzation and mteift lence 
phenomena have been fully lllustiated in the articles 
1 igiit (Ency Brit vol xiv ) and Wwl Thkory (Id 
vol xxiv ) In the groat majority of cases ol ordinary 
experience the mere conception of light is a wave motion 
through the aether supplies a suflieient explanation and 
that without any regard to the essential character of tho 
.aether or to the nature of its connexion with matter It 
is sufficient to assume that the disturbances in tho aether 
are in some sense tiansverw to the direction m which the 
light is be ing propagated, and that matter U nds to incrcaso 
the effective density of the aether in the region where it is 
present When, however, we pass to the consideration of 
the various phenomena tlia^may be grouped undei the head 
of “ Dispersion, we are forced to inquue more particularly 
into th manner in which the particles of matter imbeddc d 
m tho ether react upon tho vibiatory motion that is being 
propagated through it This mquiify leads almost an 
mediately to the more fundamental questions, What is 
the constitution of the aether, and what is the mode of 
connexion between aether and matter? In staving after 
an answer to fhese questions scientific men have indulged 
m a great deal of cunous speculation, and it is important 
in discussing the advances made xn our knowledge of the 
laws and nature of light to bear in mind the speculative 
character of much of our modern theory Apart alto 
gether from theoretic considerations, however, new facts 
are being added daily to our stores of knowledge, together 
with a flesh and deeper acquaintance with old ones, and it 
may be safely said that no lecent result of experiment has 
been out of harmony with the broad theoretic view that 
light is physically an undulatory disturbance m a medium 
Curious and complicated phenomena have, it is true, been 
brought to light, but these have not materially increased 
the difficulties of the theorist, whose hold of tho funda 
mental principles has of late been greatly strengthened 
It is the purpose of the present supplementary article to 
show how experiment and theory have aided each other 


in deepening our knowledge of this impoituit branch of 
physical science (See Athir ) 

Photometiy — Iho great development of artificial 
lighting during tho later years of the 19th century has 
given photometry an increased importance lor 
example, cleetne lights are classified according ^//f*?/*** 
to then “candle powei 9 The candle, in terms 
of whose brightness the brightness of other sources of light 
is to be expressed, must, of course fulfil the conditions 
demanded ol all standards It must give under definite 
and easily realizable conditions a definite and constant 
luminous effect and it must be easily re producible Iho 
earlier attempts to get a candle of constant brightness 
wero not very sitisfutoiy Tlu British standard is a 
sperm candle which weighs jj lb and loses m burning 
1 20 giams per hour It is found that the sc conditions are 
not sufficient to determine the luminous powtr of the 
c inelle, since the length and shape of the wick, the height 
of the 11 inie, and the composition, tempt lature, and 
humidity of the atmosphere all have an effect upon its 
bri n htuess The same is true of other similar sources of 
light — lor example, the German standard e indie which is 
made of paraffin, has a diameter of 2 cm , and has its wick 
cut until the flame is 5 cm high, but which with ail pre 
cautions suffeis continual alterations m bnghtness lor 
ordinary prictical purposes, however, these tanelles are 
steady enough Other kinds of flame have also been usi d 
as a standaid source of light r lhe oldest of these is the 
JBrench Oat eel lamp, which is provided with a cyhndne il 
Argand burner, and gives the standard brightness when 
42 grammes of colza oil are consumed per hour The 
supply and draught are regulated by clockwoik Vernon 
Harcourt s Pentane standaid in which a niixtuic of gaseous 
pentane and air is burned so as to maintain a flame 2 5 
inches high at ordinary barometric pressure, gives good 
results, and is readily adjustable to suit vincd conditions 
For accurate scientific purposes the best standard is the 
Hefner Alteneck or amyl acetate lamp It is of simple 
construction, and gives the stand ird bnghtness when it 
burns in still an with a flame 4 cm m height Ihe bright 
ness is affected by change of humidity, but c ireful measure 
ments show that it may be trusted to within 2 jx l t ent 
Violle has proposed to use as standard tho light emitted 
by a square centimetre of surface of platinum at its 
melting point, but there are obvious practn-al difficulties 
in the way of realizing this suggested standard Petavel, 
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who carefully examined the necessary conditions for pro 
ducmg it (Proc Roy Soc , 1899), finds that the platinum 
must be chemically pure, that the crucible must be made 
of pure lime, that the fusion must be by means of the 
oxy hydrogen blow pipe, that the gases must be thoroughly 
mixed m the proportion of 4 volumes of hydrogen to 1 
of oxygen, and that the hydrogen must contain no hydro 
( arbons Under these conditions the variation m the 
light emitted by the molten platinum would probably 
not exceed 1 per cent Lummer and Kurlbaum have 
proposed as a standard a strip of platinum foil 25 mm 
wide and 015 mm thick bi ought to incandescence by 
an electric cun cut of about BOamiieres Ihe temjK ratine 
is gradually increased until ^th of the total radiation is 
transmitted through a water trough 2 cm m width This 
latio is determined by means of a bolomctu, and so long 
as it is adjusted to t l 0 th tlit light is practically constant 
J oi compaidtivo photometric work the incandescent 
ilcctiic light is very convenient having the one great 
advantage over candles and flames that it is not affected 
by atmosphuie ehanges So far, liowevci, it has not 
been found possible to nuke to spe cifieation a glow light 
oi definite candle power when a givtn curie nt is passed 
through it A standaul glow lamp is yet to be devised 
Ihe illuminating poweis of two souices of light aio 
most simply compare d by so adjusting then distances from 
a give n point as to have at this point equal 
illunun ition fiom the tvve> souiees In addition 
to the methods asseiciate el with the names of 
Kite hies Kumfoid, Bunsen and Wheatstone (7 ncy Brit 
\ol xiv pp 581 81) time aic several other methods, either 
now m piineiplc oi important modifications of those men 
tioneel which have tome greatly into use, oi which have 
special advantages jot paituului 1 mds of work 

Swanspnsm photonic te i invented in 1859 isabeauti 
fill application oi the sune print i])lo tint is embodied m 
Kimseri s git ise spot photomctei (see ham half S or Ed 
vol xm ) The mstiument is essentially the same as that 
chsenbed by I urnmu and Biodhun m 1889, md ge ncially 
named after them It eemsists e>f two equal rectangular 

glass prisms placed with 
* then diagonal faces to 

ge the r so as to form a 
cube (Pig 1), and cemented 
togethei by a snnll pitch 
oi Canada balsam which 
spreads out into i circle 

p when the pi isms are 

picsseel together Tn Iig 

Q I which icpiesents a cen 

ti il see tion of the bi prism 
the Canada balsam is ie 
pusonted by the letter N 
The light fiom tw'o lllumi 
iiatcd sui faces, PQ, KS, 
is il lowed to fall perjieii 
dieularly on the faces AB, 
AD In each case that 
part of the light falling internally ou the portion of the 
diagonal face which is not backed with the Canada bilsam 
is totally lefiec ted On the other hand the light which 
falls on the portion bae ktd by the Canada bilsam is almost 
wholly transmitted Thus in eye placed in the position 
qtp receives light from both souiees the surface lib 
supplying neailyall the light tint seems to come from the 
patch N, and the surface PQ supplying all the light which 
scorns to come from the region lmmedi itcly surrounding N 
Ihe patch N will m general be visible , but it will quite 
disappear when the luminosity of the ray Tt which 
traverses the Canada balsam, is exactly equal to the 
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luminosity of the rays Pp, Qq , which have come after total 
reflection from the surface PQ This condition of mvisi 
bility of N is arrived at by adjusting the positions of the 
sources of light which illuminate the surfaces PQ, RS 
The brightnesses of the two sources will then be as the 
squares of their distances from their respective screens 

The essential part of Lummer and Brodhun’s photometer 
is a combination of prisms very similar to Swan’s In its 
most improved form the bi prism or “ optical cube * has 
one of its component prisms cut m a ]>eculiar manner 
The diagonal face is pirtly cut awiy, so that the central 
part only of this face can be bi ought into contact with the 
diagonal face of the other prism The Canada balsam 
nny be dispensed with if the sui facts aie piessed closely 
together so that no layc r of air is left between them In 
order to make the instrument convenient foi use with an 
optical bench, Lummer and Biodhun make the illuminated 
surfaces which are to be compared the opposite sides of 
an opaque sucen set m the continuation of the diagonal 
(C A) of the bi pi ism, the rays being bi ought by refit etion 
fiom symmetiic illy situated minors so as to enter the 
sides AB and Al) perpendicularly An important modi 
lication, due also to Lummer and Biodhun, is the following 
By means of a sand blast a portion winch may be called r 
is il moved fiom one half of the diagonal fate of the one 
prism, and from the other half of the same pi ism thue is 
icmovtd in like maiintr all but a part l corresponding to 
the part r The poitions which have not been lemoved 
are pressed close? to the diagonal fact of the other piism 
and btcomt the puts thiough which light is fleecy tians 
nutted On the other hancl, the light whith enteis the 
sttond prism and falls on the portions of sui face backed 
by the layers of air filling the cut out paits is tot illy 
reflected The general icsult is the pi eduction of two 
similar luminous p itches l and r, cath of which is sur 
rounded by a field of the same intensity as the other 
patch When the pliotomc tuc mitcli is made the whole 
legion will be uniformly bright But by mseition of 
stups of glass so as to weaken ecjually the intensity in the 
surrounding fields the match will be obtained when these 
fit Ids are made of equal intensity mel when at the same 
time the two patches difler equally in inttnsity fiom 
tin m Under these conelitions the eye is able to judge 
more certainly as to the equality of intensity of the two 
patches, and an untrained observer is able to eflett a 
comparison with an iccuiacy which is impo siblo with 
most forms of photometer 

Jolys diffusion photometci consist of two equal rect 
angular piralloltpijicds of a tnnslucent substance like 
paraffin separated by a thin optqut disc It is set 
be tween the sources of light to be comp ire d in such a way 
tint each piraffin block is lllummittd by one only of the 
sources, and is adjusted until the two blocks appear to 
be of the same bnghtness The method is made more 
sensitive by mounting the photometer on in elastic vibritor 
so as to rendei it capable of a slight to and fio oscillation 
about a mean position 

When the souices of light differ m brightness, it is often 
convenient to cut down the intensity of the stronger by 
the interposition of an absoibmg medium of 
noutral tinf A wedge of glass capable of a 
to and fro adjustment across the path of the lays 
is a favourite device, or a set of translucent plates of glass* 
the absorbing powers of which hav e been carefully detei 
mined If light of intensity I is reduced by passage 
through such a plate to I , the fraction transmitted 
by the plate is the ratio / // Since every successive 
layer of given thickness thiough which the light passes 
roduces the intensity of the light incident upon it in a 
given ratio, it follows that the intensity of the light is 
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diminished in a geometrical progression as the distance 
travelled through increases m an arithmetical progres- 
sion, in other words, the rate at which the intensity 
falls off per unit distance is proportional to the intensity, 
a law which is mathematically expressed by means of 
the exponential function Thus after traversing thickness 
v the intensity I is reduced to l , ^Ie~ ax where e is the 
number 2 71828 and a is known as the extinction 
coefficient Another method of cutting down the in 
tensity of a ray in a given ratio is to make the beam 
intermittent by interposition of a rotating disc of which 
a sector has been removed This was the method used 
by Swan m 1849 m his investigations on the ‘Gradual 
Production of Luminous Impressions on the Lyt ’ (It am 
L S E vol xvi ), and it has been employed with various 
modifications by many other experimented The pro 
porties of pHne polarized light may also with great ad van 
tage 1)0 used to effect the same purpose Let the brightei 
beam be polarized by passago through an appropriate 
ci y stal, and then let a second polarize! be interposed lor 
certain positions of this polarizer nearly all the light, will 
pass, and for certain other positions the light will be 
wholly cut off Be tween these limits any intermodule 
intensity of light may be obtained by simply rotating the 
poliri/er into a particulai position If I is the maximum 
intensity of light which can pass, the intensity of the light 
transmitted when the polarizer is turned through an wigle 
</> is / eos </> 

So long as the lights to be compared are of the same or 
nearly Jhe same tint, the photometric match obt lined by 
different observers is practically the sana, but if 
Colour the y aro 0 £ d ls tmetly different c olours not only do 
metry different observers obtain different it suits, but 
those obtained by the same observer at different 
times are not always in a 0 rconicnt It is piobable, how 
ever that when due precautions are takui to have ull 
conditions identically the same the well trained cyo will 
obtain consistent results lo show the necessity foi such 
piecautions two points of physiologic il importance m ty be 
briefly touched upon Suppose that two discs, coloured 
siy red and blue, when viewed in a bright light appt ii to 
the eye to be ot the same intensity the blue disc will 
appeal to be blighter than the red when viewed in 
a less bright light This phenomenon, which was lust 
(leaily descnbed by Puikinjo m 1825 is exemplified m 
the familiar fact that bluejlowers ire visible longei thin 
red flowers m deepening twili e ht In like m inner the 
blue and violet end of a spec tium is mon stimulating to 
the eye than the led end when the general luminosity is 
low, but at high luminosities the reel gams relatively m 
bi i n htness until it becomes more stimulating than the blue 
Then again the condition of the eye must be taken into 
aecount The judgment as to the relative intensities ot 
two coloured discs will depend upon whether, previous to 
making the comparison the eye his been resting m dark 
ness or has been exposed to the influence ot ordinary 
illumination The eye adapts itself differently in darkness 
and m light, and it is found that the dark adapted eyo is 
more powei fully affected by the blue half of the spectium 
but to the light adapted eye the yellow and red end is more 
stimulating In short, the part of the spectrum which 
-appears brightest to the eye shifts towuds or from tho 
violet end (1) as the general luminosity diminishes or 
increases, and (2) as the eye tends towuds the dark 
adapted state or towards the light adapted state It is 
evident, m fact, that m comparing the intensities of 
diffeiently coloured lights the eye supplies no criterion 
as to the relative amounts of energy m the rays Physi 
cally the energy m a given ray ot light depends on the 
square of the amplitudes of the vibrations Physiologi 
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cally the sensitiveness of the eye depends partly upon the 
wave length of the light, so that there is no simple relation 
between apparent intensity and energy It is the physio 
logical factor which renders the photometric comparison of 
diffeiently coloured lights difficult and uncertain A few 
of the methods for overcoming these difficulties will now 
be described 

An obvious method of making a photometnc com 
panson between two lights of markedly diffeient colour is 
to fill up the gap between them by means of a 
scries of lights differing by small graditions of Contrmnt 
tint The lelative intensities of each contiguous coour * 
pair may then bo determined by any of tho usual photo 
metric methods and a hnal comparison effected by tabula 
tion between tho extremes l o facilitate tho comparison 
of lights differing slightly m tint A M Mayu designed a 
photometer in which tlu phenomenon of < mtrist colours 
was taken advantage of lln simplest expci lincnt in 
contrast colours is made by an application of Lumfords 
photometric method to the comparison of the shadows east 
by two flames, one of which gives a white light and the 
other, say, a red li^ht hath flame will illuminate the 
part of the screen on which the sh idow due to the other 
falls, and we might expect the one shadow to appear white 
md the other led But when the expel nm nt is made the 
one appears a beautiful giecn while the other appears ml 
The usual explanation of this striking effect is that tlie 
doubly illuminated surface of tho suecn gives a iulso 
criterion for white compaied with which the Rally white 
but less bright shadow tin own by the red flame appeals 
green This explanation seems to be lnrdly sufficient m 
view ot the tact established by Muyu that the same 
t ontiast of colours is observed even when no “doull} 
illuminated part of the suecn can be seen by the eye of in 
obstrvei quite un pit part d foi what is to lu seen and quite 
ignorant of the anangementof the appuatus Miyer also 
desenhes some \cry beautiful centrist efleets obtained by 
using as the out souice of light the flash of an electric 
di charge (7 lul Maq Aug 1H ( )3) 1 ut generally the 

phenomenon of contnst colours consists in this that a 
stion 0 coloui tends to impart its complementary tint to i 
neutial tint placed m juxtaposition and to have a eoi 
iespoiidin rt cflect upon a non neutial tint of feeble hue 
It is tvident then tint by juxtaposition ot a stron^ colour 
wc may appreciably liter the hue of a particular tint 
This is the pnuciplc ol the method dt vi tel by Miyer fen 
bunding into a condition ot appaunt equality oi tint two 
coloured surf ices which when viewed without tlu piesemo 
of tht stiong coloui which induces the contrast tint appeal 
of distinctly different hue Under these conditions the 
surf ices can bo compared photometrically with gi tally 
me reased certainty 

When the intensities of two differently coloiuc d hghts 
differ consideiably there is no difficulty in jud^in^ which 
is the stronger 1 y making the out light pass through a 
faiily large range of bughtm s we may easily assign limits 
outside which tlu intensities aie undoubtedly diffeient 
Alter some experience these limits get closti and many 
experimenters find it possible by taking proper prccau 
tions, not only to effect a match, but to effect practically 
the same match time after timt According to Abney 
whose memoirs on coloui photometry (7 hi! 1 tans , 188b 
1892) form a most important contribution to the subject, 
the observer in making his judgment as to the t quality ot 
luminosity of two patches of colour placed side by side 
must not begin to think about it but must Jet tho eye act 
as unconsciously as possible His method was to compare 
the coloured patch with white light given by a particular 
standard and cut down to the proper intensity by use of a 
rotating sector, which could be adjusted by means of a suit 
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able mechanism while it was rotating In this way the, 
relative brightness of different parts of the spectrum 
was obtained, and thus a curve known as the luminosity 
curve (Fig 2) was constructed Wave lengths were 
measured horizontally, and the height of the luminosity 
curve above any point represented the luminosity of the 
light of the corresponding wave length 1 he comparison 
of luminosity curves obtained by normal eyes and by 
colourblind eyes is of gicat interest and impoitance, and 
bungs out vciy clearly certain fundamental diffucmcs 
between normal and abnotmal vision Abney has also 
given special attention to the manner m which the fcding 
of colour is lost when the light is cut down sufficiently m 
intensity A\hen, for example, the intensity of a beam of 
white light which has been drawn out into a spectrum is 
gradually diminished, the part of th* spectium which fii st 
loses its colour is the dark red, and tin put which retains 
its colour longest is the orange Next to the orange and 
y How the giccn is most persistent It is in accordance 
with these fae ts that the gray tints at only dawn gradually 
assume colour as the dawn brightens yd low orange and 
blue flowers show in their true colours while red llown s 
still remain bliek, and not till a certain brightness is 
leached do all the colours come out unmistakably in the lr 
appropriate tints 1 o c xpre ss the matter in another way, 
a normal <y in f< chic lights ads as an eye afflicted with 
led colour blindness A useful account of many of these 
colour phenomena is given in >Sn W d< W Abney shook 
on Colour \ ision 

If two sources of light c>f difluent inte n lty or of different 
colour arc presented to lire e y in moie or less rapid 
alt< nation, and if the rate of alternation can be 
r«%r adjusted at will, then for slow or moderito rates 
motry d iltumiion the c>t will pnuivc a ffickeung, 
which disappears when the alteration becomes 
r ipid enough Thus a Hinging ilamc innounccs its inter 
nuttont character to the ear, but appears pti feet ly steady 
to the eye If the souiees of light aie to begin with of 
different colour and intensity and if wt giadualJy diminish 
the intensity of the more miens we shill find that the 
i ite of alternation at whidi fliclirnip, |ust disappeais gets 
less as the intensities approach eepiality When the 
intensities art cquil the late of altera ition fen which the 
fficke i ing e ease s ie ac he s its minimum ^ ith any < h ingo in 
the intensity of eithei the flickering reappears and can be 
got rul of only by lnueasing the Kite of alttrnition I he 
phenomenon wis noticed by Plateau and its tine meaning 
pointed out by Helmholtz Bood was however, the first 
to show how the phenomenon of flickering could be utilized 
for pur] loses of photonic ti> (see Amu Join A<? , 1893) 
Haycratt successfully employed wlmt is at bottom the 
same pnucipk in comparing the luminosities of different 
parts of the spec ti um ( Jovni 1 Jn/swl \ol x\i 1897) 
f lhe spectrum of an mteinuttent lw tin of light wis uewed 
by the eye Now mtu mission limy be legaieled as an 
ilternation of light and d til ness and the brighter the 
light the more lapul must lie the intermission for which 
flickering just disappeais Thus that will be a particular 
rate of intermission for which the less luminous ltd will 
appear quite stead), while the more luminous green, for 
example, will flicker As the rate of intermission is 
increased the non flickering put of the s]>cctrum will 
increase, and ultimately a rate will be readied at which 
flickering will be visible m a very narrow stnp of the 
spectrum This narrow strip will indicate by its position 
the most luminous part of tlu spectrum 

By varying the rate of intermission and noting the points m 
the spectrum which for each rate of intermission separated the 
flickering from the non flickering regions Haycratt obtained very 
simply curves of luminosity for the whole spectium Some of 


t liege are reproduced in i\g 2 The abscisses are wave lengths 
and the ordinates the rates of intermission Ihe three curves 
belong to experiments 
with different widths 
of slit the lowest 
coritsj onding to he 
narrow e st slit and the 
highest to the widest 
slit Any point on a 
curve gives the rate 
of intermission at 
which light of the 
indicate d w avc length 
just ceased to flicker 
The letters along the 
axis of wave lengths 
indie ite the positions 
of the colours blue 

T reen yellow red 
he curves show the 
nature of Purkinje s 
j henomcnon the re 
lative luminosity of the red increasing with increased brightness 
of the beam and the point of maximum luminosity shifting 
towards the red end of the spectrum Th< order of brightness is — 
In the lower curve green yellow blue red 
In the middle yellow gicen ltd him 

In the upper yellow led green blue 

Atcoidmg to Boods experiments, when a disc whose 
halves difter in tint but not in luminosity is rotated rather 
slowly, the eyt of the observer sees no flickering such as is 
at onc< apparent whin the halves differ slightly m lunn 
nosity Bood Ins himself suggested vanous forms of 
photometer based on this prinaple In lus latest form 
(see Ami 7 Join Sr?, S pt 1899) the differently eglouied 
be uns of light which aie to be compared photometrically 
art made to illuminate the two surfaces of a prism of paper 
or of plaster of Pans set facing the eye Between the prism 
and the eye is placed a cylindrical concave lens, which can 
be set m oscill ition by means of a motoi in such a way 
tint first the one illuminated surface of the pi ism and 
then the other is presented to the eye m sufficiently 
rapid alternation The one source of light is 1 1 pt fixed 
while the otln r is moved about until the sensation of 
flicker disappears Prom woil with this form of instru 
ment Bood concludes that * the accuracy attainable with 
the flicker photometer, as at piesent construe ted and using 
light of difleunt colours almost spectral in nut, is about 
the same as with ordinary photonic ters using plain white 
light, or light of exactly the same coloui A simple form 
of flicker photometer lias bee* constructed by Whitmin 
(see I ht/sual Jievtew vol m , 1895-96) and his ronelusions 
as to its accuracy and convenience fully corroborate Bood s 
It appears that, # when m the comparison of lights of 
different colour the flicker vanishes, the sens ition ol colour 
is greatly diminished but inert asos maikedly as soon as 
the balance is destroyed and the flicker reproduced 11ns 
suggests the possibility tint the sensations of brightness 
and of colour are pi educed by different structures in the 
eye It has long been recognize d that the sensation of colour 
is much feeblei when the retina is stimulated m legions re- 
moved from the yellow spot, which is also the part of the 
letina specially implicated in the pioduction of cltai vision 
Another familiar fact is that the eye fails to appreciate 
colour when the luminosity is faint, as if a stronger 
stimulus vvefe needed to affect the nerves which have to do 
wuth colour sensation than to affect those which have to 
do with luminosity When a daik body is gradually 
heated up to a red heat, careful experiment shows that of 
the faint, colourless, unsteady radiation which is visible 
some time before the dull red glow begins to be seen, the 
eye seems unable to get a steady hold When, with rising 
temperature, the body begins to emit the first dull red 
rays, the early fitful character of the luminosity quite 
disappears and the radiation becomes steady Now there 
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are two well known structures m the eye called the rods 
and cones , and it has been suggested by von Knes that of 
these the rods are involved m producing the sensation of 
brightness, the cones the sensation of colour (see Lummer, 
Wied Awn 62, 1897) If this be so, and if the rods are 
the more sensitive to feeble radiations, it is probable that 
they also respond more quickly to any particular stimulus 
Hence the sensitiveness of the eye to flickering may dept nd 
ultimately on the rods, or at least on tht structuie that 
h is to do with the luminosity sensation Whatcvt r truth 
there may be m this speculation, it is clear that flickering 
depends on the duration of the sensation after stimulation 
of the eye and according to Ferry (Am Jour Sci , 1892), 
the duration depends on the luminosity and not on the 
wave length Set also a paper on persistence of vision by 
Allen (Phywcal Remew , vol xi , 1 900), which contains 
important results bearing upon the theory of vision 

The spectrophotometer is an instrument which enables 
us to make photometric compat isons between the similarly 
coloured portions of the spectra of two different 
Spectra gourcos of light In tht earlier forms the diffi 
culty of getting the two spectra actually to touch 
along their contiguous margins — an important 
condition, greatly increasing the accuracy of the comparison 
— was overcome by special optical conti lvanees In the 

more recent forms the principle embodied in Sw in s double 
prism photometer lias been successfully applied By means 
ot a simple modification in the form of the two pi isms, 
Brace (see Phil Mag , No 5 * 1899) makes the combined 

prism serve to pro 
duce tht spectra as 
well as to effect the 
desn ed e ompari son 

Tht compound pi ism 
ABC (Fig 3) is made 
up of two cquxl reft 
angular prisms A1)B 
and ADC plact d with 
their Jongei sides in 
contact so that the 
whole foims an equi 
lati ral prism with 
tlnee polished fates 
Pait of the interfloe AD is silvered the silvering forming 
a narrow central stiip i mining parallel to AD Alon e tho 

lest of the interface the two prisms aie cemented together 
with Canada balsam or othei material having as nearly as 
possible the same refractivt index is the glass Now 
suppose the two rays It S to enter symmetrically from 
opposite sides of the base of the compound prism as shown 
in the diagram Tht ray It will pass through tht prism 
except wheie the silvei strip intern pts it and will form a 
part of a spectrum visible to tht tyt plact d at R To 
the same eye *therc will be visible tht simiDrly-dispersod 
ray SS reflected from the silvered surface Thus two 
systems of incident parallel rays of white light will form 
on emergence two spectra with conespondmg rays exactly 
parallel The aim of tht c xpi rimcntcr is to make the two 
spectra of equal intensity by a method winch enables him 
to compare the original intensities of the souicts Now, 
in spectrophotometric work the relative intensities of the 
portions of the spectra being compared cannot conveniently 
be altered by varying the distances of the source s Recourse 
is therefore generally had to one of the other methods 
already mentioned, such as the use of polarizing prisms 
or of rotating soctors Under certain conditions Yierordt s 
method of allowing the two rays to pass through slits 
of different width leads to good results, but too great 
confidence cannot be placed upon it 

An important application of the spectrophotometer \» to 
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measure the absorptive powers and extinction coefficients of 
transparent substances tor the differently coloured rays of 
light In such measurements the one spectrum is kept &8 
steady m intensity as possible, though no standaid of light 
has as yet been devised to give a steadiness comparable 
with tho deluacy of the best spectrophotometric measure- 
ments By appropriate means the intensities of chosen 
corresponding parts of the two spectra are made equal — 
in other words, a match is established Into the pith of 
the rays of the second spectium the absorbent substance 
is introduecd, and a match is again established, and a 
measure of the loss of luminosity due to the interposition 
of the absorbent substance is oht lined 

It is evident that if the successive pait of two sputra 
are compared photometneally, we nny b\ a process of 
summation obtain a compauson ot the total luminosities 
of the lights whieh form the spt eti a 1 his proi t ss is far 
too tedious to be of any practnal value but sufficiently 
accurate results may m certain eises be obtunod by eom 
parison of two or more particulai pirts ot the spectra, 
for example, strips m tho red, gicen, and blue Similar 
in principle is the method suggested by Mace de I epinay, 
who matches his lights by looking first through a red glass 
of i particular tint and then through a chosen green 
It R and G represent the corresponding ratios of the 
m ton situs, the required compauson is calculated from the 
R 

formula I~^ t o 208 (1 ~GR) Crova, one °f ^ 1C earliest 

woikers m this subject effects the photometric comparison 
of differently coloured lights by in itching those mono- 
chromatic rays from the two sources which have the same 
rxtio of intensity. s as the whole collected l ijs that make 
up the lights Careful experiment alone can determine 
this parti c ul ir ray but weie it once ascci tamed for the 
vinous souicts of light m use the method would have the 
merits of i ipidity and actuiaey sufficient for piactica! 
needs Spectiophotometnc observations are necessary to 
determine the position m the spectium of the particular 
monochromatic ray, but when it has been determined, a 
coloured gliss mty be nude which allows light m the 
neighbourhood of this ray to pass, and the photometric 
comparison may then be effected by looking through this 
glass 

R( J / action and Dig nr won —The accurate determination 
of the ufi active indices of vinous substances for rays of 
definite wave length and of the relative rcfiangibilitics of 
different rays in particular substmees is of the utmost 
importance, not only m the construction of optical mstru 
ments of all kinds, but also m theoretic questions as to 
the nature of li & ht and the interconnexion of ether and 
matter In addition to the direct processes of making 
these determinations (see Kncy But vol xiv pp 590 92, 
and vol x\n pp 800 801), there are othei processes, 
somewhat indirect but distinctly valuable and instructive 
Some of these are based upon the phenomenon of total 
reflection, which occurs when a ray travelling in p e f rMC t Q 
a given medium f ills upon the boundar) se par metry by 
atmg it from a less refractive medium at an total 
angle of incidence greater than a pai titular rcflectioa 
critical angle, whose value depends upon the two u fi activo 
indices The critical angle is such that its sine is equal 
to the ratio of the smaller to the greatei rt fnctivo index 
Hence any convenient method for determining accurately 
this critical angle will give at once tho ratio of the re- 
fractive indices of the two substances for tht particular 
kind of light used Wollaston was tht first to use this 
method, which has been developed by Terquem, li annul, 
Kohlrausch, Pul f rich, and others One arrangement, 
which is found to yield results of considerable accuracy, 
is to form an air cell bounded by two parallel plates of 
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glass of uniform thickness, cemented together at their 
edges by some material not acted upon by the liquid 
whose refractive index is to be measured This cell is 
then set with the glass walls vertical in the liquid, which 
is contained m a vessel fitted with parallel glass sides 
A beam of parallel rays is passed horizontally through the 
vessel, liquid, and air cell, and viewed m a telescope 
plated on the opposite side of the vessel The air cell 
is first set so as to recem the rays nearly at right angles 
to the glass walls and it is then slowly rotated until the 
beam as viewed through the telescope vanishes Another 
position of vanishing is found by rotating the air cell m 
the opposite dneetion The angle between these two 
positions tan be measured with great accuracy md is 
evidently double the value of the critical angh for the 
liquid and air, since the glass walls of the air cell with 
their parallel sides in no way affect the dnectwns of 
the rays When monochromatic light is used the vanish 
mg of the transmitted beam takes place suddenly, so 
tliat the critical position of the air cell can bt determined 
with great nicety With white light the c ntical angle for 
the most refrangible rays is fust reached consequently 
the blue, green, ydlow, and red rays art cut oil in sue 
cession as tin air all is giadually rotated, so that the 
telescopic field changes first to ydlow, then to orange, 
and lastly to red befoie disappearing entirely In a 
similar uay the ic tractive index of a solid may bo deter 
mined by immersing it m a liquid of greati r refractive 
power and of known refractive index 


WoIIaf ton s original method 1ms been embodied very skilfully 
by J ulirn h m his t&tal rufiec toniettr To the upper plane lion 
zontal sulfate of a glass rube or cylindu with axis vertical is 
oenu lit# cl a glass tube whr so function is to hold the liquid under 
examination A slightly converging beam of light is introduced 
thiough the wall ol the tuboso as to impinge at grazing incidence 
on the upper suiface of tho glass c ttbt oi cylinder which behaves 

optically as a right 
angled ] nsm (lig 
4) The lays which 
t ufh l rc fraction 
at tho glass sur 
fa< c will all pass 
through the glass 
be low a certain 
lino It is obvious 
hum the diagram 
that the angle of 
letraction of this 



Jig 4 boundary ray aR it 

enteis the glass is 

the critical angle foi tlu glass and the liquid Its sine tlioreloie 
uuasuics tin ratio of the refractive indices of the liquid and 
glass lh lay as it passes on impinges on tho veitical wall of 
the glass prism and then emeigos into tho air makni n an angle 
t with the hoii/ontal At this second surface the sine of the 
angle of incidence (within the glass) is opial to the eosmo of 
tlu angle of refraction at the hon/ontal surface that is to the 


quantity 


y 


where g /a an the refractive indie s of the liquid and glass 
respectively Hence 

Sill t-p. -{njfx Y 


or 


fx x ~ n = sin 2 i 


The angle % can be determined with gieat accuracy by means of 
a telescope suitably mounted and directed so as to jeceivo the 
emerging raj By first filling the tube with distilled watci at a 
definite temperature for which /a is known wt can measure /a 
anel then knowing /x wo can deteim&ne tho value of g for any 
liquid (and also for any solid) of less lefraetive power than tho 
glass 


According to tho wave the ory of light (see Frn y Brit 
vol xiv p 605), the refractive index of any medium for 
any particular ray is inversely as the sliced of propagation 
of the ray in the medium Hence any method of deter 
mining directly or indirectly the speed of propagation will 


also determine the refractive index The direct measure- 
ment of the velocity of light is an operation involving the 
highest experimental skill m the use of elaborate 
and delicate apparatus, and practically we infer m9try by 
the value of the speed of propagation in any infaitfar- 
given case from our knowledge of the value of §ace 
the lefraetive index Nevertheless a very ingenious appli 
cation of the principle of interference (Id p 606) has 
given us a remarkably delicate though indirect method of 
measuring slight alterations m the speed of propagation, 
and therefore corresponding slight changes of refractive 
powci To produce interference phenomena m light we 
must break up a given ray into two parts, and then bring 
them together again after the one has described a slightly 
longer path than the other, or, at any rate taken a longer 
time to describe its path By this means the one set of 
crests and troughs lags behind the other set with which it 
was originally coincident In the fundamental experiments 
devised by \ oung and Fresnel and m the historical form 
ot experiment known as Newton’s rings the interfering 
pencils of light travel in general along paths of different 
length In Jamms interferential refractomc ter, on the 
other hand, the interference effects are pioduced by a 
i dative retardation of the one ray which is madt to pass 
through a slightly denser medium than the otkei 

Two thick glass mirrors exactly the same in all respects art 
arranged as shown in Jig 5 so that their similar surfaces fonn 
the opposito sides of a parallelogram whoso acuti angle m 4 r 
A ray of light (R) falling on 
the first mnror at an angle of 
4 > is partly reflected and 
partly left acted at tho first 
surface I he refracted part 
being reflected at tho back cf 
tho mnror emtigcb (in ]art) 
again into the an and puibues 
a path toward tho second 
mirror parallel to the path 
pursued by the first reflected 
lay Thtse two rays falling 
on tho second minor suflki 
various reflations and refrac 
turns It will bt sun bow 

tvu fiom tlu diagram that _ 

the part of tho fust leflecttd Iig 5 

lay which enteis the second 

mirror and is roflictod fiom its back finally init ts with that pait 
of tlu second ray which is reflected fiom the first surface of the 
second mirror and both piocoid towards the cyt of the obsuver 
at h If tlie nurrois are exactly paralh 1 these two ra) shorn 
tho time of then separation to tlfc time of tlieu recombination 
will travel along paths of equal lengths and since they have 
e xporionccd the same loflections and retractions although in chile i 
ent older will he equally intense when they rieomlnnc If flow 
t ver the mirrors aie nbt quite paralh 1 then as first observe l by 
Brewster the two lays will meet after pursuing slightly dirt l lit 
lengths of path and mtcrfoicnc e bands will be se en By adjusting 
the one mirroi until the lnterfe re ne e binds disappear we get tho 
mirrors accurately parallel When this has been done, let a thin 
plate (I ) of glass oi other transparent m dium be set in the path 
of one of the rays At once mtufuonce lands wilf come into view 
because of tho retardation of tho one ia^ In like manner we may 
pioduce interference bands by mtiodueiii^ into tho paths two 
t xactly equal tubes with transparent end and filled with liquids 
or gases eliffeiing slightly in density llu relative amount ot 
retardation of the one raj is measuieel by means of a compensator 
which rotards tho oth i ray by an eepml amount so that the intei 
ference bands disappear This is usually a glass plate oi a 
combination of uanow pnsms capable of being manipulated o 
that the thickness of the material tiaversed Ly the ray may be 
varied m a definite manner W ith this aj paiatu Jamin measured 
the refiactive indues ot various gases and of dry and moist air 
and studied the change ot the refractive index of water with 
pressure and temperature 

In Jamiu s appaiatus tho two rays which produce interference 
aro separated by a distance propoi tional to the thickness of the 
mirrors and since there is a practical limit to this thickness it is 
not possible to serrate tlie two rays very tar In Michelson a 
form of refractonieter this limitation is quite removed and at 
tho same time the experimenter is able to introduce any relatne 
• 
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retardation within wide limits and so to observe interference 
phenomena corresponding to large differences of path The 
essential parts of Michelsons instrument are shown in Fig 6 
P Q are two exaotly similar glass plates set parallel to one 
another and usually at an angle of 45 to the direction of the ray 
coming through the slit S P is silvered on the back with a 

semi transparent him so 
S that the part of the ray 

reflected internally at 
this Aimed surface is 
approximately of the 
same intensity as the 
pait which passes 
through the film The 
l ©fleeted ray deflected 
through a right angle 
falls perpendicularly on 
the plane mirror M 

J >laced at a convenient 
listance and is louso 
quentiy sent back along 
the original course to the 
plate P The transmitted 
ray is similarly received 
I by a mirror N which wo 

i .. 1 . 1/lr ^ s } ia ]l suppose placed at 

the same distance as M 
* l 8 6 from the point where 

the ray splits into two 
Since the reflected ray as it goes and comes passes twice 
through the plate 1 the paths of the two rays from their 
point of separation to their point of meeting would not be of 
the same effective length unless tho transmitted ray had also to 
pass twice through the same thicknoss of glass This is tho 
reason for the presence of the plate Q which simply acts as a 
compensator The two rays having thus travelled tho same 
length of path meet again at the silvered surfaco of tho plate 1 
and experience once more reflections and refractions To an eye 
plac ed at E there will be transmitted through 1 part of the ray 
originally reflected at A and thero will bo leflected part of tho 
ray originally transmitted through 1 Thus tho two rays SAM A I 
SANAr having desenbt d paths of equal length will be in a con 
dition to produce interference phenomena which will Ixtome 
apparent if any slight alteration in either path is mado Siiuo 
the ono ray has suffered reflection within the denser medium and 
the other suffered leflection within the lain medium the phases 
of all tho component vibrations will differ by half a pi nod 
Darkness will be produced tho conditions being tho same as those 
which give rise to the black spot in Newton s lings Any slight 
to or fio motion of either mirror will make the paths travelled by 
the two rays un< qual and mterfoicncc bands will como int vu w 
To facilitate the adjustment and maki the instrument an in tru 
mont of precision one of the minors is provided with a lino si row 
by which it can bo moved through known distani es perpundu ular 
to its face After tho paths nave been adjusted to equality 
which is accomplished by slowly moving tho on< mirroi so as to 
produce a widening out and final disappe warn o ol the int l 
ference bands obtained with •monochromatic light let a slight 
alteration bo made m tho density of tho medium tlnou n h win h 
the oue ray passes At onco the mtoiferonco hands will como 
into view but they may bo made to disappear again by moving 
thi one mirror through the proper disttftico This distance is 
measured m terms of the number of rotations that must bo giv u 
to tho screw by means of which the slow motion of the minor 
is effected The retard ition or acceleration of plmsc is thus 
accurately detei mined with the corn sponding change of velocity 
and density The mstiument lias been applied by Micholsoii 
and others to & great variety of problems some of which will be 
refoned to later 


Of recent years a great deal of experimental woik has 
been done in regard to the effect of changed physical con 
ditions, such as pre sure and temperature, on 
and!* 0 ** 00 re ^ rac ^ lon an( i dispersion m transparent bodies 
deaaity These effects are too small to have any practical 
influence upon the optical properties of tt lo- 
scopes and microscopes, but the results are of high ini 
portance from a theoretical point of view The wave 
theory of light would lead us to expect that any increase 
in the density of a substance shoulei cause a decrease in 
the speed of propagation of light through it- that is, an 
increase in the refractive index Gladstone and Dale long 
Ago established a simple empirical law connecting tho 
refractive index of a substance and its density, namely, 


that the refractive mdex diminished by unity is propor- 
tional to the density The ratio of the two (/a— 1)/D 
is frequently called the molecular index, a name which is 
not, however, altogether satisfactory, since it suggests the 
rather crude theory that the molecules of a substance 
have a refractive index analogous to that possessed by the 
combined system of molecules which build up the sub 
stance Laplace showed that the corpuscular theory of 
light required the dt nsity to be proportional to the excess 
of the square of the ref rat tive index over unity, and more 
rect ntly H A Lorentz and L Lorenz h ive independently 
deduced from social forms of the wave theory the formula — 

1 1 

, . T . = constant, 

M + 1 1) * 

the investigations of the former being based upon Max 
wells electromagnetic theory ol light If we take a 
substance, say water, and measure tlu rcfra<tive indices at 
two diffeient prt ssures, any one of the tlnee expressions 
enables us to calculate theonti rally tlu i itio of the 
densities But theso may be nitasun d dneetly by a purely 
dynamic process Hence by comparing the measured 
change of density with that calculated tioin the assumed 
optical relation, we may test the applicability of this rela 
tion This has been done with great elaboration by 
Quincke for witer, glycerine., rape oil, almond oil, olive oil, 
oil of turpentine, carbon bisulphide, petroleum alcohol, 
ether, and other substances and m all Gladstones un 
pine al formula gave most satisfactory agreement Lorentz s 
ioi inula has, however, a much wider applicability, for it 
alone gives tho same value for a given substance whether 
that substance be in the liquid or in the gaseous state 
It has not been found possible to establish my simple 
law cornu ctmg tempcratuie and refractive unit \ If it 
weio a mere question of density thtn we should R e f rac tt oa 
txptct the refractive index of watti at 1 ( and 

(the temperature of the maximum density) to be tempera 
a maximum also but this it is not According ture 
to Ituhlmann, the refi u tive index of watt i det roast s 
steadily as the tenqieraturc rises from 0 C and shows 
no peculiarity at oi neai tho maximum density point 
Muller Vogtl, Off ret, Arziuni, Dulit uul otlurs hau 
mtasuredwith great caie the changes with kmpuatun 
of the nfiactivo indices ol different kinds of glass ami the 
mote important ciystals In this due etion out fact ot a 
g< neial nature seems to have been established by Pulfrich 
( Wied Aim 1892) Working with s< veial kinds of glass, 
l o< k salt, cpiartz and fluorspar he finds that tin dispersion 
always mertast s with use of temper iture, in the cases m 
which tho lefraetive index mcreises as well as m those m 
which it diminishes In other woids, when the refractive 
index increases with tempcratuie, the change m the blue 
rays is gi eater than the change in the red rays, and 
when the rt f r ictiv< index diminishes with rise of tcrnpci i 
tuie the chwigo m the blues is less than m the red Vs a 
general rule the dispersion in liquids and gases diminishes 
with rise of tompciature In seekm 0 foi an explanation 
of these differences Pulfncb points out tli it m all cise s of 
change of temperature not only must tho accompanying 
change of density be taken into account but theie is also 
a probable change m the absorptive powu of the body 
As will be discussed more fully below m connexion with 
anomalous dispersion, there is a closes rclition between 
absoi ption and dispel sion To bring out more le arly the 
nature of the argument, let us take the ease of lie ivy flint 
glass as given by Pulfnch In the fust row of the follow 
ing table, under the letters C 1> I G , which i< piescnt the 
red, ye llow, and blue rays corresponding to the so named 
Fiaunhofer lines m the solai sputium, there are entered 
the observed rates of increase per degree centigrade of 
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the refractive indices of the four rays In the second line 
are given the calculated values of what these refractive 
indices would be according to Gladstone’s law — in other 
words, the density effect The third row contains the 
differences of the corresponding figures in the first and 
second rows, these being regarded as due to increase in 
absorptive power at the higher temperature The increase 
of absorptive effect as we pass towards the more ref ran 
gible end of the spectrum is, according to the various 
theories of the inter relation of absorption, refraction, and 
dispersion, m harmony with an increase of refraction m 
creasing towaids the violet end — that is, with an increased 
dispersion 

Imitate ]>tr Deqree of the Refractive Index 



( 

1) 

1 

C 

Obttcrvod value 

4- *00001204 

4**00001447 

+ 00002090 

4- *00002810 

Density efle t al( ulutl )n 

- 002 

- 2 99 

-2799 

- 2889 

Abxor pti n Hut 

4 8800 

-4140 

4-4889 

4-6699 


In general, then, when a rise of temperature takes place, 
the refrvetive index is diminished because of diminution 
of density, but is increased because of inc rease of absorp 
tive power The net result will be decrease or increase, 
according as the forme r preponderates or is overbalanced 
In cases m which the cubical dilatation is small, the prob 
ability is that the efte<t duo to increase m absorptive 
jKiwer will preponderate , and this is the case m the 
glasses and (rystais studied by I ulfiuh I itei oxpen 
ments by Reed ( Wud Ann 65, 1898) bear out these 
conclusions lor example, the increase with temperature 
of dispersion m fluorspar is very small, a fact m agree 
ment with the small absorbing powei of tins mineral, the 
blue and violet parts of the spectrum remaining sharp and 
distinct even to the highest toinp< ratures In the ease of 
two kinds of glass experimented with the dispersion in 
eieasod only up to a certain limit, and began to decrease 
at high tempi ratine s approaelung the temperature at 
which softening set m 

The wa\e theory of light m its most elemental y form 
shows that a very e lose connexion must exist be tween tho 
refractive index and the speed of propagation 
Tnfoxtor an( * a ^ l0u #k pmt tie ally no refracted lay is con 
metMla side led as ousting m the case of opaque sub 
stances such as me. tils, nevertheless there may 
be m these eases also a truly ref i acted ray penetrating 
a short but measurable distance into the material The 
simplest proof of this lae t is that metallic films can be 
obtained thin enough to be tianspaient hirst, however, 
it is convenient to eliaw att( ntion to a phenomenon lust 
observed by Newton and dt scribed by Stokes in these 
words “When Newtons lings are formed between the 
under surface of a prism inel the upper suifacc of a lens, 
or of another prism with i slightly convex fact, there 
is no difficulty m increasing the angle of incidence on tho 
under surface of the first pi ism till it exceeds the critical 
angle On \iewing the rings formed in this manner, it is 
found that they disappear on pissing the critical anglo, 
but that the central black spot remains ” In other words, 
the phenomenon of total leflection seems to be fundament- 
ally modified when the layer of air behind the reflecting 
surface is very thin The explanation is that the dis 
turbance m the air layer which, under ordinary conditions, 
penetrates a fraction of a wave length into the rarer 
medium, is able to be transmitted as a progressive dis 
turbance into the medium on the other side when the air 
layer is excessively thin What takes place in this com 
paratively simple case of total reflection at the boundary 
of two transparent media will certainly occur, but with 
more complex accompaniments, at the boundary of a trans 


parent medium and a highly absorbent and generally 
opaque metallic substance 

As already stated, metallic films when thin enough 
become transparent, and by direct measurements with 
thin metallic pnsms of very acute angle Kundt obtained 
values of the refractive indices of the metals silver, gold, 
copper, platinum, iron, nickel, and bismuth, and also of 
some of their oxides From these it appears that silver, 
gold, and copper are m general charactered by the 
possession of refractive indices less than unity, that there 
is very little dispersion in the case of silver, but that 
m the case of gold and copper the refractive index 
increases distinctly from the red to the blue end of the 
spectrum, becoming unity or very nearly unity for blue 
light On the other hand, the refractive indices for the 
remaining four metals arc greater than unity, and diminish 
in value as the wave length of the incident light decreases 
In other words, those four metals exhibit dispersion, but it 
is m the opposite direction to that exhibited by ordinary 
transparent media Some of these results had already 
been indicated by indirect methods of testing the refrac 
tive powers of metal (see 1'ncy Brit vol xiv p 613) 
One of these methods may be briefly referred to Brew 
stei b law asserts that the tangent of the poUrmng angle 
is equal to the refractive index of tho reflecting surface 
Now, although metallic surfaces do not possess a polan/mg 
angle in tho strict sense of the term, there is a certain 
angle of incidence for which the intensity of light polar 
lzcd perpendicularly to the plane of incidence is a mini 
mum The cncumstance that the angle is found to 
increase with the wave length of tho incident light suggests 
that the refractive index is greater for the red than for the 
blue ray These indications become precise on the now 
universally adopt* d theory of metallic reflection, m which 
the spt cd of propagation is taken as a complex constant , 
and their most elaborate unification hitherto made has 
been m Drudcs measurements of the optical constants of 
metals {Wud Ann 39, 1890) Experiment shows that 
if too thin films are used the optical properties and optical 
constants theoretically dcducible fiom these become quite 
changed This is, of course, not surprising Whatever 
paiticuUr view be taken of the process of reflection of 
waves of light, the icsults of experiment will depend 
sensibly on the state of the transition layei, or on the 
presence of a thin 1 lyer of foreign matter such as grease 
on the surface of watei According to Rayleighs results, 
the deviation from theory would seem to be naturally 
account! d for b} the effects of such tarnish, without the 
need of fuither assumptions 

The characteristic fcatuie of metallic reflection is that it 
is selective For ex imple, gold leaf which has been beaten 
out so thin as to be transparent continues to 
retain its characteristic m< tallic lustre, but the 
light transmitted through it is green Coloured 
glass, on the othei hand, or the translucent petal of a 
flowtr, has the saint colour, whether studied by moans of 
reflected or transmitted light In these and similar cases 
the light thrown back to the eye lias been robbed by 
absoiption of certain of its constituents, but m the case of 
metallic reflection tlie light that is thrown back contains 
rays which are not merely the residuum remaining after 
the absorption of their fellows, but have been selectively 
reflected before absorption has taken place This selec 
tively reflected light is but partial 1} polanzed by reflection , 
hence there is no true polarizing angle in the case of 
metallic reflecting surfaces, but only an angle for which & 
maximum polarization is obtained 

The property of “metallic reflection is, however, not con 
fined to metals only, and it was from a study of certain 
substances showmg similar characteristics of what has been 



LIGHT 


called surface colour that Stokes was led to some con 
elusions of far reaching importance The aniline dyes are 
the most familiar of these non metallic substances which 
exhibit metallic reflection In such cases the metallic 
reflection is confined to rays of a limited range of colour 
and wave-length, each substance being moderately trans- 
parent to rays of other colours For these rays of 
selectively reflected light there is no true polarizing angle, 
but at considerable angles of incidence the light polarized 
perpendicularly to the plane of incidence becomes usually 
of a richer colour in consequence of the removal m great 
measure of the rest of the reflected light Tins portion of 
the reflected light may also be removed or greatly weakened 
by the substance being brought into optical contact with a 
transparent substance of neai ly the same i efractive inch x, 
the rays due to metallic reflection being thus more strongly 
brought out For example when safflower red (carthaminc ) 
is deposited on glass by means of water, and the water is 
allowed to evaporate, the him obtained reflects a yellowish 
green light from the surface in contact with air but from the 
surface m contact with the glass a ‘fine green inclin 
mg to blue ” Another substance studied by Stokes was 
crystallized permanganate of potash When light reflected 
flora a crystal at the polarizing angle is viewed through a 
Nicol prism so placed as to extinguish the ra>s polarized 
m the plane of incidence, the appearance is green and 
analysis by a prism shows five bright bands eoriesponding 
to the five dark bands m the spectrum of the light 
transmitted through a solution of the substance When 
the Nltol is turned through a right angle so as to extin 
gmsh the rays polarized perpendicularly to the plane 
of incidence, the bright bands aie hardl) or not at all 
perceptible In many cases the reflected light or surface 
colour and the transmitted light or substance toloui ot 
substances exhibiting metallic reflection arc approximately 
complementary Foi example, fuchsinc transmits red and 
violet light and lefkcts green \s pointed out by Stokes, 
an accurate complementaiy re lation between the lefiectecl 
and transmitted lights could he looked for onlj in the 
case of excessively tlmi films of ilit substance 

Although m this article we aie mainly con ce rmd with 
the radiant energy which affects our orgins of vision, it 
must not be forgotten tint there aie othci i lys 
htmlaous ' vv ^ llc ^ though invisible aie physically ide n tic il 
rays m niture with the visible rays It is important 
occasion illy to %cfei to these as pic seating 
characteristics fund uncut ill} the same as those of light 
1 hus with regard to these other rays— -the d irk heat or 
mfia red rays with longer wave lengths than those of red 
light, and the invisible actinic or ultra violet lays with 
wive lengths shorter than those of violet - substrates 
may be transparent or opaque or may exhibit selective 
reflcetion Rock salt, glass, quartz, and fluorspir arc all 
approximately equally transpaient to oithnaiy light but 
experiment shows that roek salt is verv transpaient to the 
dark heat rays to which glass is powufully opaque and 
that quartz and fiuorspai are remarkably transparent to 
the ultra violet rays, a comparatively large fraction ot the 
energy ot which is absorbed by glass Glass seems to 
behave towards certain of the infra red rays as an rate nsely 
opaque substance, for, after the radiation has been eut 
down by passage through a thin glass plate, a second 
glass plate interposed has very little further effect The 
principal absorption occurs at the first glass surface across 
which the radiations pass , here the glass becomes strongly 
heated, and becomes itself a radiator for heat rays of 
comparatively low intensity It is possible, however, that 
home of the incident heat rays arc reflected without 
evident absorption, just as m the case of metalhe reflection 
for light Selective reflection has not, so far been e^tab- 
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lished for glass, but it has been observed in the case of 
certain transparent minerals, such as quartz mica, sylvrae, 
and fluorite In the experiments of Rubens and E I 
Nichols tho selectively refleeted rays wire isolated from 
the others by successive reflections from three or more sur 
faces of the material Bj this process all the rajs which do 
not suffer metallic reflection are diminished so greatly m 
their intensity as to be practically non-existent, while those 
which do are left in sufficient intensity to be measurable 
by means of a delicate thermoscopc, such as a bolometer 
or radiomicromotcr (see Physical Reiticw, vols iv and v 
1896-97) They found that in quait/ there are three 
narrow regions of metallic n fl< rtion, the maxima com 
sponding to wave lengths 0 008 > 0 0090 and 0 0208 mm 
These art also, of course corresponding regions of apparent 
absorption m the transmitted radiations The shortest 
wavelength of the three is about 11 2 tinus the wave 
length of the light corresponding to Iraunhofer s line A m 
tho dark red of the solar spcctram In mu a there are 
also three narrow regions of metallic reflation not far 
removed from those m quartz, and in fluorite (Rubens, 
Wied Ann , 1899) there arc two regions of metallic 
reflection in the neighbourhood of raj s of wave lengths 

0 0244 mm and 0 032 mm No evidence of metallic 
reflection was found m the case of rock salt crown glass, 
flint glass sulphur potassium, alum shellac and Ictland 
spir If it exist it must be for radiations of wave length 
gi cater than 0 025 mm , beyond which uncle r the conditions 
of the experiment, it was impossible to go Foi these luat 
lays of long wavelength metal surfaces icflect perfectly 
w hereas for green rays of wave lc ngtli 0 0005 mm the 
percentage of tilt incident light which sufftrs reflection 
vanes from about 55 for copper to 88 for silver By 
direct comparison with silvci Rubens and Nichols de 
ter mined the percentage of reflection of these heat rays 

01 long wave length, fiom which by the use of Fresnels 
formula foi lefloction, the refractive indices for these rays 
could be calculated In the case of roek salt sylvine, 
and chloride of silver the icfraction could be studied 
ducitly by means of transmission thiough a prism 

1 he measurement of the refractive indices of transparent 
substam es foi rajs of long wave length is of great theoretic 
interest m its bearing on Clerk Maxwell s electro 
magnetic theory of light According to this 
theory, light is an electromagnetic phenomenon, fjiehctric 
and one of the simplest rclitious required by constant 
the theoiy is tho numeric il identity of the specific 
inductive capacity of an insulating substance ind the 
square of its refractive index for disturbances of long 
period This paitieular ref i ictive index cannot of couise, 
be determined directly but we may gam some indication 
of its value from a knowledge of the refractive indices for 
r lys of long wave length m the neighbour hood of the lowest 
legion of heavy absorption (see below under Anomalous 
Dispersion) I lie result of the comparison is given m the 

adjoining table in which the top row of figure s gives the 
calculated values of the refractive indices of the different 
substances for rays of infinite w ive length and the bottom 
the means of vanous determinations of the specific m 
ductive capacity or click ctne constant 


Flint Glass , 

Hu ">rlte 

Quart/ 

Ho k Salt 

R>l\in 

6 77 | 

6 09 

4 58 

r 1H 

4 

76 

6 7 

4 8 

5 99 

4 91 


The remarkable agreement between the values for quartz, 
as compared with the corresponding values for the other 
substances is explained by the fact that the positions 
of the chief absorption bands m the dark heat raya 
spectrum had been specially well determined, and is. 
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evidence that there are no more m still lower regions In 
lus paper on the properties of quartz for rajs of great wave- 
length, Ni'hols has given reasons for the conclusion that 
for wave-length 0 0074 mm the refractive index of quaitz 
becomes unity, and rapidly diminishes for longer wave- 
lengths until the value falls to 0 366 for wave length 
0 00805 mm, this result indicating the existence of a 
definite region of anonulous d spersion in the dark heat 
rays of Jong wave length I xpemnenting on the same 
lines Asthkmass has demonstrated the existence of regions 
of anomalous dispersion for mfra red rays m a number of 
substances including quartz, mica, fluorite, gypsum, alum, 
sylvine lock salt (JJrudc’s Annalen, i , 1900) 

I lie broad fact of dispersion is that the differently 
coloured rays of light suffer different refractions as they 
DiMperaioa l ,a8S at Clique incidence from one transparent 
medium to another If the wave theory of light 
be adopted, this foot means th it the speed of propagation 
of a particular ray of light through a matcnal medium 
depends upon the wave length associate d with that i ly 
With all appioxirnately eolouiless tianspaient media, such 
as water, glass, quaitz, &< , the ref tangibility increases as 
the wave length diminishes , this i elation lus const quently 
■come to lx? regaithd as the normal one Ihe fact that the 
chaiactci and amount of dispersion vaiy considerably as 
wc pass from medium to medium and have no neccssaiy 
relation to the amount ol u fraction, is of the guitest 
practical importance in the ronstiuction of achromatic 
luisis (su 1 tut/ Jint vol xiv p 595 and xvn p 801) 
Whatcvci foi m of the wive theory be adopted, whether 
the t It t tioruagiutic oi the mou jiui ely elastic theory the 
phtnoimni of loiiaction and disjiusion must find their 
exphnitiou in the discontinuity in tioduud into the a the r 
by tiic jncstnee of matte l iJicu must lx between tin 
molu ulis of matte l and the neighbouring portions of a the r 
a mutual action of some 1 ind foi only by such a sup 
position e in we explain the phenomena of the emission and 
abruption by different substances of thui ehu icte nstie 
rays, or the less prominent but vuy sti iking phenomena 
of fhiort se one i , surface colour, ind anomalous dispersion 
fetokes has shown that some leh v of the action of the 
methimsm unolved m the ]>huioriu non of fluorescence 
{l tut/ /inf vol \i\ p 602) may lx obtained 
fiom tlu study of i eompuatively simple vibrat- 
mg system of pn tales acted on by a periodic 
disturbing font If the puiod of the disturbing forco be 
grt iter than the natui il period of the system the distiub- 
anc e is tiansmitted along the system and cannot accumu 
latci at the point wlme the distuibmg forco is acting 
If on the othe l hand, the period of tho distuibmg foico 
be less than the mtuiil puuxl of the system, the dis 
tuibam c is not transmitted but issumes a permanent form 
as a local agitation, and the system will continue to vibrate 
after the exciting distm banco has ceased, the quickest 
\ibiatum being the natuiul ptuod already mentioned 
Ibis xllustiates the law that the light due to fluoreseenee 
is always of slowei viln it ion and longer wave length t ha n 
the exciting light (see laits I «/kt } pp 1G1~1(> 1) 

Tho cxpci imoiital mu stigation into the natuit of anoma 
lous dispei sion is assomUd mainly with the names of 

Anommfou a * ° X ^ a ^ >ot * 15 ^ hristiansen, and Kundt 

dlapenioi i ^coictii ^ explanation is associated histori 

cally with the names of liaylcigh, feellineyir, 
Kettcler, aud Helmholt/, although it now appears that the 
problem was first foimul ited and solved by Clerk Maxwell 
OpS early as 1869 (I /til \faq , 1900) Ihe principle at the 
base of the explanation is that of resonance, the same 
principle, m fact, which Stokes fust applied (about 1850) to 
explain the sodium absorption lines in the solar spectrum 
The facts of spectrum analysis show that the molecules | 


of matter have natural periods of oscillation, and any 
vibratory motion isochronous with one of these natural 
periods of vibration is powerfully absorbed by the corre- 
sponding molecules Hence, if one of the natural periods 
of molecular vibration is identical with that of a particular 
ray of light, the substance will behave towards this 
particular riy and towaids rays of ncaily the same period 
after a fashion quite distinct from that m which it behaves 
towards rays not approximately isochronous with it The 
general result indicated by the dynamical theory in any of 
its adopted forms is as follows — When a tram of aethereal 
disturbances of period t is mcidtnt upon a region occupied 
by a connected group of pai ticks having a period of free 
vibration t , the speed of propagation of the disturbance 
through the connected particles is greatly decreased if t is 
slightly greater than t , and greatly increased it t is slightly 
less than t When t and t are equal there is almost 
complete reflection so that in the transmitted light the ra 
of vibration period t will be almost entnely absorbed 
Ihat is to say, in the neighbourhood of an absorption 
bind wo may expect to find an increase of the refractive 
inelex immediately below the absorption band (i e , towards 
tlu red) and i decrease of the refiactive index above the 
absorption banei Now this is exactly the law which 
Kundt established by experiment The effect lias been 
detected in the neighbourhood of the two conspicuous 
lines in the spectrum of sodium vapoui, the Iiucb which 
correspond in position with the double J) of the solar 
spectrum In this ease, howcvei, the effect is compart 
tivc ly small , it is best obseiveel m pre parations of fuchsme 
and other aniline dyes whose absorption spectra are 
cliaiacteri/ed by one or moie bioad and dark absoiption 
The most reei nt measuie meats of the optic il 
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constants of futhsim arc those of Pfiugei (Uitd Ann 5(>, 
1895) and Blot h (Jontn do 1 hy& \n 1898) Ihe iornn i 
woiked with thin pi isms of the material foimed by 
e vaporation of tin alcohol from an alcoholic solution which 
hid been dropped into tho line inglt e out lined between a 
pi me plate of glass and i small poition of i glass tube 
1 tid on it Ills aim was to obt tin direct measurements of 
deviations of lays passed through the sum transpaient 
substance Blochs aim on the other hand, was to study 
the pin nomenon ol metallic rejection and absorption, and 
he pie piled thin collodion films saturated with fuehsme 
means of mtiifue nee bands he obtained some beautiful 
llJusti itions of the difference in Jlie liw oi eh inge of phase 
foi rcffcetion from transparent matemls like glass ind 
liom smficis showing metallic icfiection Ihus, m the 
in lghbourhood of the charaotuistic absoiptiem bind of 
fuehsme, tho surface 'reflected in this lcspcct like a metal, 
when as towards tho red and violet ends the icfiection w is 
of the oidmary vitieous charactu Confining our attention 
more particularly to the phenomenon of anomalous ills 
pei sum, we may reproduce Pfiugers results fo; his fuehsme 
prisms 

Iho roll active indices were measured tor eiglit well known rays 
of definite wave length namely the hydrogen lines // and G the 
strontium blue tin hydrogen I the thallium gioen the Bodium 
I) the lithium red and the dark<st observable led (about wave, 
length 0 000671 mm ) The mean values obtained with four 
fuehsme pnsms are given in the sceend row of the lollowmg 
table the first row containing the wave lengths of the corre 
sponding rays measurol m millionths of a millimetre 

Wavi length 410 4^4 461 486 535 ,89 671 703 

Kofi active index 1 17 1 04 0 83 1 0o 1 do 2 1>4 2 34 2 30 

The absolution band extends from between the F and G ImeB 
m the blue to beyond the D line in the yellow and in some of 
the prisms it was not possible to obtain measurements with the 
lays of wave lengths intermediate to these extiemes The results 
aie shown graphically in Iig 7 from winch at a glance will be 
sten the broad features of anomalous dispersion Thus the 
refrangibihty of the blue and violet light is less than that of red 
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ftnd yellow There is, m aooordanc® with Kundt s law a decrease 
of refractive index above the absorption band and an increase 
below the absorption band the position or which in the diagram 
is shown by the thick line below the dispersion curve An 
interesting feature is the measurement of a refractive index less 
than unity, just at the more refrangible end of the absorption 
* J band For this par 

ticular cluster of rays 
the speed of propaga 
tion is greater in the 
substance than in 
aether a result which 
recalls the similar pro 
perty possessed by 
silver It is just hero 
also that fuchsine 
shows surfaco colour 
and reflects like a 
pig 7 nutal The possibility 

of the refractive index 
becoming less than unity m the case of bodies like metals which 
are powerfully absorptive was shown by Helmholtz to be a natural 
result of the dynamics theory of light 1 Auger investigated sum 
laily a number of other substances but of those Ilohnann s violet 
was the only other one which gave a refractive index loss than 
unity He also described some beautiful colour phenomena 
obtained by reflecting light at various incidences from the sur 
face of fuchsine m contact with glass The layei of fuchsine was 
prepared by allowing a hot solution of it iu alcohol to harden on 
to the surface of a stiongly heated glass plate oi prism As th > 
angle of incidence was increased the green sui f u o colour obtain d 
with smaller angles of incidence suddenly changed to the clear 
blue of the totally reflected rays at the luglior angles ol incidence 

As already pointed out, the explanation of anomalous 
dispersion depends upon the prim lplo of usonanct I’ or 
ordinary dispersion the fiist theory, that of Cauchy, de 
pended simply on static discreteness of the medium but 
Kelvin showed that the number of molecules pel wave 
length (10 8 ) is far too gieat to account for dispersion so 
intense as actually occurs Thus a complete the ory must 
from the start take mto account not only the nature of tht 
stresses acting betwt en the different parts of the molecular 
and rathereal system — whether they be due? to rehtive 
motion, as m the case of fixctional forces or to ielative 
configuration — but also the free vibiation periods of these 
parts The conditions when wntten down m the foirn of 
a differential ecjuation lead mathematically to certain eon 
elusions which give a sufficient explanation of the tae ts of 
anomalous dispersion Take as an example the mode of 
attack from the standpoint of the electromagnetic theory 
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The fundamental assumption is that the disturbance which is 

n egated as light is an eldttnc di turbanco or Tathtr a aeries 
ectric wavos of definite wave lengths and pel iodic times in 
any material medium the molecules or molecular groups tsnond 
m some way to the periodic olectnc force ae ting in their mime a ito 
neighbouiliood Whatever the prtuso chtrac ter of tins iction it 
can at all events be mentally imaged aa producing a displae uncut 
of electric charge We may form the coucrelt erne ption of 
atomic charges ot ions each individual ch irgi being associated 
always with a definite molecular muss or we may think of the 
electric displacement as occurring within the molecular group but 
in such a manrfer as to involve movements ot mass Tin toimer 
conception is more easily grasped and ia capihlc of simpler treat 
ni on t The problem may then be btated thus As the train if 
waves passes a periodic oloi troiuotive force acts upon each ion 
uhich has a jenod of its own about its position ol equilibrium 
this assumption taken along with the gtnonl equations of tin 
electromagnetic field (see Llfotricii Y Elcctnc H aves) leads to 
an expression foi the roll active index of the foim 


^ M, ^ M 

X ~ X 1 X ~\l 


where X* X* X., are the wave longths which correspond m penod 
to tho times ot free vibration of the difleient sets of ions X is the 
wave length of tho transmitted ray and m 0 al \ ( l the M s arc 
constants to be determined by experiment but depending ulti 
mately upon the electrical properties of tho medium Through 
any range of values of X winch is included between two of the 
values X, X, X 3 the dispersion is normal and in the 
special case in which the values X 3 X^ X 3 are much smaller 
than X the formula takes the form obtained by Cauchy^ On 


the other hand when the range of values of X includes one or 
more of the quantities Xj X* X* the dispersion becomes 
anomalous for in this case the expression M /(\ 2 - X s ) changes 
abruptly from + oo to - qo as X diminishes through the value \ 
But physically the region m the neighbourhood of X 3 is a region 
of selective absorption Hence as we approacii this region 
(supposed drawn out as a spectrum) from the side of longer wave 
lengths the refractive index is abnormally increased whereas if 
we approach from the aide of shorter wave lengths the lefractive 
index is abnormally dtertased This is the law established 
experimentally by kundt (see above) 

Rotational hffecU %n Polauzed hqht — Tho mam char 
acteristics of plant circularly, and elhptically polarized light 
are fully expounded in the Iney ]h it vol xiv pp 611-1 1 
where the usual methods art disci ibid b) which tlnse 
peculiar conditions arc obtained Of spin d important e tor 
our present purpost is the disiussionof tlio pun ly kinematic al 
process by which tin vibrations which constitute two rays 
of plane polan/ed light coinbim under suitable conditions 
to produce m general elliptic polau/ition Tt thus appeals 
that both ciiculai and plino polarization an limiting 
forms ot elliptic polarization 1 or the co oidmation of 
many phenomena this kinematic al view sufticis and 
without committing ourselves to any dynamu theory of 
the constitution ot the ether wo may assume tin simplest 
conception of a transverse vibiation of a simple harmonic 
type and considu how far this assumption can lead us in 
discussing the various phenomena oi what is called m 
somewhat elliptic language Itotatoiy Polarization Under 
this term we group a variety of phi nomena the common 
feature of winch is that the plane of polarization of a 
plane pohriztd ray is ictated when the i ly is passed 
through a particulai medium or reflected from a particular 
surfac e 

It wis disco vued by Arago in J811 that when a plite 
of quuitz cut perpendicularly to the optic axis is inserted 
between two crossed Nicols (that is two Nicol prisms 
aelj listed for complete extinction of light) a certain amount 
of light passes tli rough Should the. plate of quattz bo 
thick saj an inch oi more, the transmitted light will not 
be (hanged apprceiably in colour but if it is thin enough 
an ongin illy white beam of light will aftei transmission 
emerge coloured The thinnei the plate the more 
satunted the colour, winch will change 1 ! if nfchtr of tho 
Nicols is rotated round the axis of the beim I he true 
mturo of the phenomenon is at once dunonsti ited if instead 
oi ordinary light we use homogeneous light, say, the. yellow 
sodium light obtained by burning common salt m a spuit 
flame Let the Nicols be adjusted for extinction and the 
quartz plate inserted between them Thin as before a 
certain amount of light will be transmitted but there will 
be no change of colour By rotation of either Nicol 
through an angle depending on the thickness of the quart/ 
plate tins yellow light will be extinguished hoi example, 
with a quartz plate 1 mm thick it will be necessary to 
rotate the one Nicol through an angle of about 21 7 
before the light disappears hor plates of other thick 
nesses the required lotation is propoi tional to the 
thickness The direction m which the second Nicol or 
analyser must be turned depends upon thi kind of quart/ 
which may be either right handed or left handed in its 
rotational effect The distinction is important, but tho 
nomenclature is to some extent conventional It is usual 
now to define right handed quartz as that kind which 
produces rotation of the pline of polarization m the 
direction which is right handed with ref ei cnee to the 
direction, of propagation of the ray 

This experiment shows that the plane of polarization of 
a plane polarized ray of homogeneous light which has 
been transmitted through a piece of quartz m a direction 
parallel to the optic axis of the crystal suflers a definite 
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rotation for every unit thickness travelled through. With 
the further experimental fact that the angle of rotation 
increases with the ref rangibility of the light used 
dtMpitnfaa w are a ^ e at once to understand the change 
of colour of the transmitted beam when white 
light is used There is, in fact, a rotational dispersion of 
composite light When a plane polarized beam of 

composite light is passed through the quartz plate the 
planes of polarization of the differently coloured con 
stituents aie rotated through different angles Lot the 
emergent beam be viewed through a second Nicol which 
polarizes light m a plane making angle a with the plane 
of polarization of the light before it entered the quartz , 
and let 0 tic the angle of rotation produced by the quartz 
ujMHi the plane of polarization of a particular constituent 
of intensity I, which we assume to be proportional to the 
square of the amplitude of the associated vibiation Then 
the intensity of this kind of light transmitted through the 
second Nicol will be I cos 2 (a-#) Hence a greater 
pioportion of the light of a given coloui will pass the 
neaier (a-0) is to zero or to any multiple of two right 
angles Consequently the prevailing tint will be dctei 
mined by the rays for which (a - 0) has the smallest value, 
or has values m the neighbourhood of oven multiples of a 
right angle As the second Nicol is rotated the prevailing 
tint will chaijge, passing up the spe( trum towards violet 
or down the spectrum towards led according to the 
direction of rotation A beautiful and instructive method 
of making the experiment is to view the emerging beam 
thiough a speetros( ope, the original beam having been 
passed through a nairow slit so as to obtain a fairly pure 
spectrum Winn the quartz plate is nisei ted between the 
polanzei and analyser the spcctium will be seen ciossed 
by a dark Kind, the eentn of winch maiks by its position 
the particular coloui ed ray whose piano of polarization has 
Ken rotated so as to be perpendicular to the plane of 
polarization coi responding to the position of the second 
Nicol or analyser 11 a thicker piece of quartz be used 
two or moie bands may Ki seen, and il a very thick plate 
be in tci posed the spectrum will appear to be crossed by a 
laigc number of narrow bands 


In the following table foi quartz (abridged fiom Winkclmann s 
Physik) the authority for the infra red lays is Hussol for the 
luminous and actinic lays Soret and Sarasin The wave lengths of 
the rays aie given in the second column, and the rotations oi the 
plane of polarization in the third — 


Uy In 8 >lar 

Wave length 

Rotation in 

Spectrum 

10- « i ini 

D grutH 

< T 

9)0 

8 4671 

Y 

899 

9 1171 

K 

849 7 

10 167 f 

/ 

822 0 

10 939 J 

A 

7 9 4 

12 668*5 

B 

686 7 

15 746 

C 

65b 3 

17 318 

I) 

>89 6 

21 684 

I) 

o89 0 

21 727 

y 

*>27 0 

27 543 

¥ 

486 1 

32 773 

G 

410 8 

42 604 

h 

410 2 

47 481 

H 

396 9 

61 19j; 

K 

393 3 

52 IS- \ 

I 

382 1 

55 625 

M 

372 7 

r >8 894 

N 

358 1 

64 459 

O 

M 1 

70 .87 

P 

336 l 

74 571 

Q 

328 7 

78 579 

K 

318 0 

81 972, 


infra red 


visible 

spectrum 


ultra violet 


Biots law that the jotation is inversoly as the square of the 
wave length is only approximately tiue lait suggested a series 
of inverse even powers and Ptddie show ed ( Proc It S E 1882) 
that with three terms the rotation could bo lepresented with great 


Accuracy 


Similar rotatory power is possessed by other crystals, of 


which may be mentioned cinnabar (32 5 ), benzii (24 84 ), 
hyposulphate of potash (8 39 ), hyposulphate of lead 
(5 53 ), chlorate of sodium (316 ), and hyposulphate of 
calcium (2 09 ) In these and similar cases the effect 
depends upon the crystalline arrangement of the molecule^ 
for in amorphous conditions most of the substances lose 
their rotatory power Thus fused quartz or quartz dissolved 
m potash has no rotatory effect on plane polarized light 
Sulphate of strychnine and alum of amylamme are excep- 
tions to this rule, being active in both the crystallized and 
fused condition The rotatory power is, however, much 
feebler m the fused condition 

In remarkable contrast to the action of crystals is the 
action of certain solutions which cannot be regarded as 
being other than isotropic m mass, but which yet have 
the same power as quartz in lotatmg the plane of polariza- 
tion of light passed through them The effect is distinctly 
smaller than with quartz, but it oecuis to equal degree in 
ail possible directions through the solution With quartz 
and most other rotatory crystals, on the other 
hand, the rotation is greatest when the light is f^UquidM 
transmitted along the optic axis, and is ztro 
when the ray is passed perpendicular to the axis Obvi 
ously the phenomenon in the case of solutions must depend 
upon the construetion of the molecule, and Le Bel and 
van } t Hoff have connected it with the manne r m which 
the carbon atom enters into combination with the other 
constituents of the molecule The following table gives 
the rotation on red light produced by a few ol these active 
substances, the thickness being one dccimetie The posi 
tive sign means l lght-handcd rotation, and the negative 
left-handed 


Lssonce of Seville oiange + /8 91 

citron 4- > 3 

lavindti (-2 02 

aniseed 0 7 

mint 16 14 

turpentine 29 b 

Solution of cane sugar 0 pei ctnt m vatu 4 3 1 bl 
quinine 6 per ctnt in alcohol 30 


In none of these cases does the rotation amount to 1 per 
millimetre thickness lor sufficiently dilute solutions the 
rotation is approximately proportional to the quantity of 
the active substance con taint d in unit \olumc 


If unit mass of the solution contains m giammts of the active 
substance and 8 is the density of the solution ms will be tilt 
density of the active substan o pi the solution Let a thick 
noss t of the solution produco a rotation r then the specific 
rotatory power is defined by the ratio i/tms W hat is known as 
the molecular rotatory pouer is obtained from tins by multiply 
mg by the molecular weight W of tin dissolved substance and 
dividing by 100 or 

= W_ r 
9 100 tms 

In sugar solutions this quantity is approximate]} independent 
of the concentration In no case however is it found to be 
absolutely c onstant and m many cases it \anes both with the 
concentration of the solution and with the natuic of the solvent 
Anomalous effects have also been obtained when two active sub 
stances have be on mixed m one solution In cane sugar solutions 
the specific rotatory power is about 66 for yellow light m quaitz 
it is 830 According to Nasmi the specific rotatory power is 
especially great m solutions of santonin (202 ) bantoma (700 ) 
and para santomd (890 ) 

Various special forms of polarnnotcrs usually called saechan 
meters have been constructed to facilitate the measurement of the 
rotation in the case of sugar solutions the method being one of 
great practical importance m sugar analysis The end aimed at 
m all these instruments is to obtain an accurate determination of 
the position of the plane of polarization A description of the 
ingenious combinations associated with the names of Stavart 
lellett Laurent Soleil Wild and others w ill be found m books 
specially devotod to the subject of sacchanmetry There is 
however one important piece of apparatus namely the biquartz, 
which demands more than a passing mention The biquartz 
consists of two semicircular discs of quartz placed m juxtaposition 
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so as to form one circular disc Both are cut perpendicular to 
the axis and are of the same thickness but they produce opposite 
rotations upon the plane of polarization of a given ray transmitted 
through them* The particular thickness chosen is that for which 
the plane of polarization of the brightest part of the spectrum 
namely the yellow is turned through an angle of 90 When 
such a biquartz is inserted between tuo parallel Nicola this par 
ticular yellow light will be cut out by both halves of the biquartz 
and the tint will be the same grayish violet all over the hold of 
view A slight rotation of the analysing Nicol in eithei direction 
will cause a change of tint in both halves of the field but it will 
be a change towards blue in the one and towards red in the other 
Thus the position m which the uniform tint is observed is deter 
mined witn great precision and we then know that the plane of 
polarization of the light incident on the biquartz is perpendicular 
to the principal plane of the analyser 

Fresnels explanation of the rotation of the plane of 
polarization depends on the fact that a plane polarized ray 
Theory of ma y be decomposed into two circularly 

rotatory polarized rays polarized m opposite directions 
polarize Suppose, for example that the aether vibration is 
tlott taking place with simple harmonic motion along 
the line AOA (Fig 8), and that OP is the displacement at 

any instant If we take O 
so that 00 = O P = i OA, 
P then OO and O P will rotate 
at the same rate m opposite 
8 directions O will d( scribe 
Fig 8 a circle about O and P will 

describe an equal circle but 
m the opposite direction, about O These two cnculai 
motions combine to produce a resultant icctilincar motion 
along AA When a plane polarized ray falls peipen 
dicularly upon the face of a disc of quartz cut perpen 
dicular to the optic axis, the supposition is that the lay 
is decomposed into two circulaily polan/ed components, 
polarized in opposite directions, and that the se travc 1 with 
different speeds through the quartz If we follow in 
imagination the progress of the one cncularly polarized 
ray and compare the simultaneous disturbances due to 
the two lays as they exist at any one place, wo shall find 
that the difference in phase has changed by an amount 
which increases with the distance travel ltd Consequently 
on emergence from the quartz the two cnculai ly polarized 
rays which begin again to travel with the same speed will 
combine to form once more plane polarized light, but 
polarized in a plane which is displaced relatively to the 
original plane of polarization through an angle proportional 
to the thickness of the quajtz plate Thus if 00 and O P 
represent the combination that would have occurred had 
the two circularly polarized rays travelled with the same 
speed through the quai 1 7, and if the angle PO Q is the 
relative phase retardation produced as explained above 
by the different speeds of piopagation of the two rays, 
then on emergence the combination will be 00 and O Q, 
and, since the corresponding circular motions will there 
after be propagated with the same speed they will conspire 
to produce the rectilinear motion BOB Ihe angle of 
rotation of the plane of polarization will evidently be 
AOB =» POQ = £P0 Q = half the relative phase retardation 

The peculiar action on which this explanation is based 
is the transmission through the crystal or other active sub- 
stance of a circularly polarized ray with a speed which 
depends on the direction of rotation of the concomitant 
vibration By a simple combination of quartz prisms, 
alternately right handed and left-handed I resnel decom 
posed and dispersed a plane polarized lay into two parts 
which were found to be circularly polarized m opposite 
directions, thus demonstrating the real existence of the 
decomposition The explanation given by I resnel is of 
course purely kmematical, but in all more ultimate theories 
which stave to exhibit optical phenomena as a direct 
result of dynamical reasoning based on some plausible 



assumptions as to the forces which act between sether and 
matter, the only simple wave trains that can be propagated 
without change are two circularly polarized ones The 
modification is attained by mtioducing into the equations 
of motion forces which havo a rotational cficct Airy 
and MacCullagh were the first to show how tins might 
be done so as to co ordmate the loUtory phenomena 
exhibited by quartz and solutions of active substances* 
To Airy also we owe the discussion ot the remark 
able phenomena of tolouied lings and spirals, which 
are produced when polai l/ed light is transmitted 
through quartz m a direction slightly inclined At ?L ? 

to the optic axis of the costal As the * P * 

direction of transmission deviates fiom parallelism to the 
axis, Fresnels cncultrly polaiizcd components become 
elliptically polarized, the majoi axis of tin two associated 
vibrations being at right angles to each othu Any 
established the fact by dnect experiment and found that 
the ratio of the nnnoi to the major axis lapidly diminishes 
as the deviation from parallelism to the optic i\is mci eases 
So rapid is this diminution that wlun the angle ol devo- 
tion exceeds 1 0 the elliptic polarization can w ith difficulty 
be distinguished fiom plane polanzation To put it other 
wise — A circularly polari/cd ray is ti msmitted unchanged 
parallel to the optic axis, and a plane polaiizcd ray is 
line hanged when transmitted peipuiduulai to the axis 
lor any other direction of transmission time are two par 
ticulai elliptically polarized rays which are transmitted 
unchanged These have the same ellipticity, which rapidly 
diminishes as the direction of transmission deviates from 
coincidence with the optic axis they are polarized in 
opposite dirt t tions, and the major axes are perpendicular 
to each otliei On these principles, and with the 
further assumption that the wave suifaee m quaitz con 
sists of a spheiical sheet wholly sunounding a prolate 
spheroidal sluet Airy very successfully cooulinated the 
remarkable pin nomcna observed when a convergent beam 
of polarized li 0 ht is pissed through a plite of quartz cut 
ptipendicularly to the avis and then viewed through a 
Nicol s prism As an illustration of the nature of the 
phenomenon, take the case in which the quaitz plate is 
interposed between two ciossed Nicola, the tiansmittcd 
beam being (onvcigcnt Coloured rings are at once 
observed, recalling at first glance the similar phenomenon 
when a doubly refracting but non rotating crystal is used 
instead of the quart/ (see Lnctf But vol xiv p 613) 
But the central black ci oss is absent At a considerable 
distance however, from the centre, the colour of which is 
determined by the thickness of the plate, loui faint brushes 
make their appearance intersecting the rings m the same 
directions as the black cross m Iceland spar When the 
one N icol is rotated a small cross begins to appear in the 
centre, the brushes get funter, and the rings change form 
and colour, becoming approximately square when the 
Nicol s are half way between the eiosscd and parallel 
positions If the rotation is continued until the Nicols 
are parallel, the rings pass back into their circular form, 
while the brushes come out blight When the incident 
light is circularly polanzed the appearance is tliat of two 
spirals intertwined Pockhngton (Phil M<k/ vol n,1901) 
has observed the spirals in crystals of sugir, a theoretical 
investigation based upon the electromagnetic theory of 
light having led him to look for such cflects in bi axal 
crystals of substances possessing rotatory power in tho state 
of solution 

No natural bi axal crystal is known to possess the power 
of rotating the plane of polarization It has, however, 
been shown, especially through the experiments of 
Keusch, that a pile of thin lay* ts of xuica suitably 
arranged over one another possesses optical properties 
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analogous to those of quartz On the basis of these through which it entered, there is no final change in the 
experiments Mallard has elaborated a theory of rotatory position of the plane of polarization when the substance 
ftauach a polarization applicable to crystals with one axis is one that possesses the rotatory power naturally , but 
pita of of geometric symmetry When a plane polar when, on the other hand, the effect is due to magnetization, 

mica used ray falls i>crpendicularly on a plate of the plane of polarization of the doubly transmitted ray is 

plataa mica, it is in general decomposed within the rotated through double the angle through which it is 

crystal into two components which travel with different rotated by single transmission through the magnetized 
sjKieds, and m consequence the emerging light is m substance The phenomenon may be explained along the 
general clliptically polarized More generally, an elliptic lines of Fresnel’s hypothesis as due to a difference m the 
ally polarized ray, passed through a very thm layer of speeds of propagation in a magnetic field of two circularly 
mica, will emerge stdl elliptically polarized, but with the polarized rays polarized m opposite directions As a 
ellipticity and the azimuth of the major axis slightly rule the greater speed is possessed by the circularly polar 
altered Suppose now that a pile is formed of a number ized ray whose associated vibration is executed m 

of similar sheets of mica so arrange d that the principal the same sense as the helical current that establishes the 

sections of each successive pair make with one another field Riglii has experimentally demonstrated the exist- 
the same angle measured m the same sense as wt pass ence of double refraction of circularly polarized light m 
through the pile Also let the number of sheets be a magnetized medium The most powerful rotational 
such that one more, if added according to the same rule effects ]>er unit thickness of material have been obtained, 
will have its principal sections parallel to those of the first as might have been expected, from thm transparent films 
Under these conditions it is found that a ray of elliptically of iron, nickel, and cobalt, the three ferromagnetic metals 
polarized light of the kind just described will aftti trans Kundt estimates the rotation per millimetre m strongly 
mission through the pile continue as an elliptically polar magnetized iron to be 20,900 , and du Bois finds for 
lztd ray of practically the same ellipticity, but with the nickel and cobalt the corresponding numbers 19,800 and 
azimuth of the major axis rotated tin ough an angle which 8900 Another peculiarity in connexion with these 
un roasts with the number of sheets of mica A piano metals is that the rotation is greater for red rays than for 
polarized ray will emeigt slightly elliptical, but the cllip blue rays — m other words, the dispersion is “anomalous” 
ticity will be less pronounced the thinner the sheets that Rotational effects are also produced, as was first shown 
make up the pile According to this theory, qutrtz is to by Kerr, when polanzed light is reflected from the surface 
be icgai dtd as built up of doubly lcfractmg Uytrs none of these metals strongly magnetized Lven 
of which possesses individually the rotatory power, but under the most favouiable conditions the rota 
which < olleotivoly do possess that j lower by virtue of an tion is small and difficult to observe The sense 
airangement snnilai to the arrangement in Reuse hs piles and amount of rotation depend upon the relation of the 
of mica sheets Plus tlieoiy implies that no bi ixal ciystal magnetization to the aspect of the reflecting surface and 
ran produce rotitoiy polarization, for the ariangement to the angle of incidence of the ray and upon the i elation 
liquircd necessanly involves uni axal symmctiy It is of the plane of polarization to the plane of incidence In 
able to explain all the phenomena as they aie found m these experiments the effect is not a simple rotation of the 
quartz and small r crystals, but it fails of direct applica plane of polarization, for a certain amount of elliptic 

tion to the case of cubical crystals, such as chlorate or polarization is produced even in the cases in which the 

sulpho antimoniati of sodium, m which the rotatory effect plane of polarization is either perpendicular or parallel to 
is produced m all dnections lor the same reason it is the plane of incidence The full discussion of the results 
inapplicable to the case of solutions Rotatmy power belongs rather to magnetism than to light The pheno 
may also be induced m a substance by subjecting it to a mena of the magnotic lotatory polarization of light are of 
toisional strain According to Lwc.ll (Amertttm Journal great theoretic importance forming as they do a strong 
of Science , vol vm , 1899), the lotational effect m twisted aigument m favour of Maxwells theory that light is an 
glass and in gelatine is opposite to the twist electromagnetic phenomenon 

I iraday s cliscoveiy in 1845 of the rotatoiy polarization In the original form of th$ electromagnetic theory of 
assoc lated with the magnetic held opened up a new line of light, as it left Maxwell s hands, no explanation was 
lose arch of deep theoretic importance With the powerful afforded of dispersion, regular, anomalous, or rotatory 
magnetic fields now at oui disposal there is no diffi To take account of these phenomena it has been found 
culty m repeating I iriday s experiment Broadly stated, expedient to introduce permanently charged molecules of 
the general result is that when a my of plane polarized matter the so-called ions A certain number of these are 
light is transmitted through a substance set m a magnetic conceived as existing m every body, and as subject to 
fit Id codirc ctional with the ray the plane of poiai ization vibratory and translational motions Since such a moving 
is rotated by an amount which depends upon tin nature charge of electricity will lie influenced by a paagnetic field, 
of the substanc e, and wine h increases with the strength it is not difficult to see that the propagation of an electro 
of the field and with the thickness of mateiial passed magnetic disturbance like light may influence and be in 
through The sense of the rotation is, with comparatively fluenced by the presence of the moving ions Worked out 
few exceptions, the same as the sense of revolution of the along these lines, the electromagnetic theory of light has, m 
current which establishes the field — that is, it is light the hands of Helmholtz and others, led to formulae broadly 
magnetic handed reference to the direction of mag similar to the formulae obtained on the elastic solid theory 
rotatory netization In this particular the law of the by taking into account the vibrations of the molecules 
polarlaa phenomenon is essentially different from that In his Lehrbuch der Optik (1900) Drude assigns on 
tion which holds in the case of quartz, sugar, and other theoretical grounds a formula for the rotatory dispersion 
naturally active substances In these instances of rotatory of quartz, namely, 
polarization the sense of rotation is the same relatively to ^ 

the direction of propagation of the ray, but m magnetic X 3 -X]f a* 

lotatory polarization the sense of rotation is determined where \ is the wave length of the transmitted ray, \ the 
by the direction of the magnetization Thus, if the ray wave length of the light whose period of vibration is equal 
is by reflection at the one tnd made to pass to and fro to the period of the ions of a particular class, correspond 
along the active medium so as to emerge at the end mg to which k x is the dispersion constant The constant k 
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is the dispersion constant associated with groups of ions 
whose vibration period is too slow to be comparable with 
the vibration period of any ray within the range of wave 
lengths contemplated When the value chosen for A, is 
that which has been found from experiments on prismatic 
dispersion, the formula just given represents very satis 
factonly the observed rotations This is shown m the 
following table, condensed from Drude, A} being equal to 
10,627, and the constants having the values k » 12,200,000, 
k « 5,046,000 Diaperrion 


Wa\e length 

Observed 

Calculated^ 

2140 

1 80 

1 57 

1450 

3 43 

3 43 

670 8 

16 54 

16 56 

689 3 

21 72 

21 70 

480 0 

33 67 

33 60 

344 1 

70 59 

70 61 

219 4 

220 72 

220 57 


In 1896 Zeeman discovered that the <q>cctral lines 
emitted by a flame charged with sodium vapour aie altered 
when the flame is placed in a strong magnetic 
Zeeman The effect as first observed was that the 

etfee* 0 lines became broadei , but improved expen 
mental means have shown that the effect is 
essentially a triplication or even higher multiplicttion of 
each line The triplication is evident when the luminous 
source is viewed at right angles to the direction of the 
magnetic force acting on it, and in such a case the central 
lino is polarized at right angles to tho magnetic field, 
while the outer lines have their plane of polanzation 
]) irallel to tho magnetic field Duplication only is seen 
when the light is viewed along tho direction of the 
magnetic field, and the two lines so observed belong to 
rays of light cncularly polarized in opposite directions 
These are the mam facts, but there are various modifica 
tions determined by the nature of the radiating substance 
The amount of separation between the limiting lines pro 
duced by triplication or multiplication of each origin illy 
single line of the spectrum of any one substance (c q , 
cadmium) depends upon the wave length as well as upon 
the strength of the magnetic field (Preston, Phil Moq vol 
xiv , 1898) The general explanation of the phenomenon 
follows at once from Maxwell s electromagnetic theory of 
light, taken in conjunction with the obvious hypothesis, 
that in the molecules whose vibrations arc the source of 
the radiations there are electrical vibrations which will 
respond to a magnetic force brought to bear upon them 
Taking the simplest hypothesis as to the constitution 
of the ions, we may consider one of these to be describ 
mg a small oibit about a position of equilibrium, and 
subject to a force directly as the distance from this 
position If no extraneous force be m action, this orbit 
will be an ellipse described m a definite period, which will 
correspond to the period of one of the rays crnittt d When 
a magnetic foice is brought into action tho ion will be 
acted upon by a foice porpendicular both to the magnetic 
force and to the direction of motion of the ion, and pro 
portional to tho strength of the magnetic force and the 
speed of the ion conjointly These conditions lead mathe 
matically to the approximate result that the vibration 
period will be tripled This very simple case cannot, of 
course, be ex{>ected to apply generally, but it indicates tho 
character of the perturbation produced by the magnetic 
force upon the orbital motion of the ions or whatever 
corresponds to them, in the electrical constitution of the 
radiating body Corresponding changes aro observed in 
the absorption spectra of gases subjected to a strong mag 
netic field Theoietic considerations led Tait and others 
to look for such an effect, with less powerful instruments, 
many years ago (Proc Roy Soc Edm , 1876) t 


Relative Motion of Matter and JEther — The pheno- 
menon of aberration of light depends {fncy Brxt vol 
xiv p 584) upon the ratio of the earths orbital speed 
to the speed of propagation of light as it enters the 
eye of the observer The direction of propagation of 
a ray in an isotropic medium, such as we believe the 
nether to be, is at right angles to the wave front, and 
to an observer passing thnmqh the (Ether parallel to this 
wave front, the appaient direction of the ray will be 
deflected foi wards in the direction of tht obseivers 
motion The simplest assumption is that the earth moves 
through a quiescent ether Accoidmg to the view which 
regards the aether as transmitting vibrations like an 
elastic solid — a view which for present purposes may be 
taken as including bresuels theory — tho speed of pro 
pagation is inversely as the square root of the density 
If V is the speed of light m free aethci, of which wo 
take the density as unity, and if V is the speed of light 
m a transjiarent material medium such as glass or water, 
that is, in aether loadod with mattei so that its effective 
density as a transmitter of elastic vibration is D, then we 
have (V/V ) 2 -= D/1 Or, sinceV/V nuasures the lefi active 
i ndex n, we find T) — n 2 In words the t ffcctive density 
of aether is increased by the presence of matter m the 
ratio of the squaie of tho ref i active index to unity What 
is the mechanism of this increase? Is the aether really 
condensed, so that unit volume contains more of it within 
a region occupied by matter or is the greater effective 
density the result of the entanglement of matter and ether, 
the former exciting a drag upon any motions that may 
exist in the latter? Both of these views can be made 
consistent with the hypothesis of a quiescent aether out- 
side tho material substance, which the fact of aberration 
seems to demand Now, expu mu nt shows that the laws 
of refit etion and lefraction of light at and across the 
boundary of a transparent body moving with the earth, 
and therefore moving relatively to the ather outside it, 
ire exactly the same as if there were no relative motion 
I he simplest explanation of this fact would, of speed of 
course, bt that the 'ether is partaking of the light In 
earth s motion — is, m short, at rest relatively to moving 
the earth But this contradicts the hypothesis 
suggested by the fact of aberration Iresnd showed, 
however, that it was possible to ke< p the hypothesis of 
the quiescent aether, and yet satisfy the 
condition that reflection and rtfrac turn 
take place as if there were no relative 
motion of matter and uthei The nature 
of the aigumcnt may be indicated by 
taking a simple example Suppose a ray 
of light (Fig 9) to be passing through a 
transparent slab, which is moving parallel 
to itself with speed v 9 and suppose the ob- 
server to be moving with the slab This 
is the same thing as if the slab were at 
rest and the aether moving with an equal 
but opposite velocity lor simplicity of 
calculation we may take the thickness ol 
the slab to be measured by the quantity 
V ( = V//i), the speed of light m the slab 
when there is no relative motion of the 
slab and the aether Let V be the speed 
of light m free aether, and let v l»e the 
speed of the aether itself within the sub 
stance, v being its speed outside lake 
the point A at a distance V from the slab 
and considei the path of a ia> of light moving through 
tho aether in a direction jxrpendiculai to the velocity v 
The ray will travel along AB, which makes with the 
normal to the surface a small angle whose tangent is WV 

S VI — 32 
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Its future course will be along BC, which makes with 
the normal an angle whose tangent is v /V These angles 
are very small, and to this order of small quantity there 
is no experimental evidence of a change of the law of 
refraction due to relative motion of matter and aether 
Consequently the ratio of the sines of the angles of m 
cidence and rofiac tion is equal to the refractive index, or 

v jv V 

y/y- SS! M« v , whence v^fi 2 v 

Now superpose upon the system a velocity v in the direc 
tion m which the slab was originally regarded as moving 
This reduces the aether to rest, but the velocity of light 
through the moving slab is increased by an amount equal 
to (l - )vw the direction of the velocity v of the slab 
We may follow F resnel and speak of this as indicating a 
drag of aether with the body, but that view is not a neces 
sity There is no difficulty m conceiving the possibility 
of the speed of propagation of a disturbance in aether 
being influenced by the action of matter thiough it 
Poincare m his Theone mathematn/ne de la Limmt, vol 1 
chap vm , has shown how this may occur Larinor has 
more recently discussed the problem on the basis of the 
electromagnttic thorny of light (see sEthei and Matter , 
1900), and has obtaim d Fresnel s expression on the assump- 
tion that thire is a matt ml polanzation current depend 
mg partly on the motion of the subst me i together with 
an sethereal displacement current depending on stram in a 
fixed aether (See A tiikr ) 

The accuracy of Fri sm 1 s expussion was proved experi 
mentally by F i/eau, who found that the v< loeity of light was 
acc ( lerated m i unmng watt r, but that the amount 
txperi * inma8t ^ shoit of the velocity of the water 
m 9 Bt The mtufc renee nit tliod used was tliat described 
in the bmy ]>nt vol xiv p 607 The experi 
mont has been lepeated m an improved form by Michelson, 
vho finds that the li at tion of the velocity of the water by 
which the velocity of light is increased is 0 414 with a 
possible error of i 0 02 T he value according to I resnel s 
expression is (1 - /x - ) or 0 4 17 

Dnect experi mt nts have bun made to determine whether 
any real drag of a thcr takes place when matter moves 
swiftly through it Lodge (Phil Trans vol 
mtheroa C ^ XXX1V 1 893) studied tho behaviour of a beam of 
mmtter light which was divide d into two poi tions by a 
semi tianspart nt minor as m Michelson s mtei 
ferometer, these portions being made? to tiavel by means 
of suitable reflections along equal paths, but in opposite 
directions, several times round the cueumfuential region 
enclosed between two large paiallcl steel discs which could 
be set m lapid rotation Any appreciable drag of the 
aether in this nariow region between the discs would 
declare itself by an interference effee t due to the one half 
of the original btam being accelerated with respect to the 
other The result was negative, there being no appreci 
able drag of aether m the neighbourhood of small bodies 
m rapid motion neai the earth /chndor ( Wied Ann 
Bd lv , 1895) attempted to obtain a variation m the 
density of the aether by the rapid to-and fro motion of a 
piston m a chamber from which the an had been removed 
To detect this possible variation an interference method 
was used The result was negative In these experi 
inents, and others of a similar character, the sensitiveness 
is not sufficient unless the effect looked for depends on the 
first ordei of small quantities, those namely of tho order 
v/V, and the hypothesis of a quiescent aether, which the 
fact of aberration seems to require, c an be brought into 
harmony with these negative results by taking into account 
the one other positive result verified by Fiztau and Michel 
son as to the acceleration of the velocity of light m a 


moving medium A further important step was taken in 
this inquiry when Michelson and Morley (Amur Jour 
of Set vol xxxi , 1886, vol elm , 1897 , Phtl Mag , 1887) 
devised a method by which, on the assumption of a 
quiescent aether, an efiect depending on quantities of the 
order (v/V) would be appreciable 

The principle of the experiment is to study the interference 
changes produced in the instrument sketched in Fig 6 as it 
is moved into different 
orientations This will 
make the assumed rela 
tive motion of the earth 
and the eether affect 
differently the rays 
travelling along AM and 
AN Let there bo a 
drift of ffither of velocity 
v m tiie direction AM 
Then the ray from S 
which passes through P 
is reflected at N and 
finally reflected at P 
will pursue a path 
SANBE (Fig 10) and 
the ray that interferes 
with it will pursue the 
path SAMBE The 
speed of the first ray 
is + and the 

distance travelled is Fig 10 

ANB or 2D where D 

is tho distance of both M and N from the middle point of P 
Hence tho time for the ray to travel ovor the path ANB is 

2D/\/{Y 2 + v*) Tho ray AMB travels with speed Y-4 -d along 

AM^ = D + Dy^ and with speed V-? alon^ MB^ — 

Hence the time taken to travel ovef the whole course is simply 
2D/V The difference of these two times will give the time ittar 
dation of the one lay with respect to the other The value to a 
first approximation is 

2IW (, * 2 \'~U_2D/ 1 , , v* \ D iH 

V l 1 ( 1+ VV / V l 1 1 + 2Y J ) - \ V 

Now super) ose tho velocity - v upon the whole system so us to 
loduco the fflthur to 10 t and set the apparatus m motion through 
tho fethoi Then the two piths will differ in length by the 

product of Y and the time retardation that is by D~ T\ lule 

this motion tin ouch tho icthtr is continuing let tho apparatus 
be rotated through a right an 0 le so that the path which was 
the longti m the first position now bocomes the shorter Han 
as the apparatus moves from the one orientation to the other 
there will occur a shift of the interference bands corresponding 
to a change 2I)?>~/V 2 in tho length of one path relative to the 
other llie ratio v*/V a is about lO” 8 it wo take v to be tho 
earth s orbital velocity and a wave length of yellow light is 
60 x 10 8 metres Heuct tho interference fnngts will he di i laced 
by an amount which y^ill bear to the width of tho fringe the ratio 
2D/60 In Michelson s second ariangement the distanoe D was 
multiplied b) a sent s of reflections from sets of parallel mirrors 
until it was equal to about 11 metres gmng a dibi lacement of 
nc ally 0 4 of a fnng When all precautions weie taken in carry 
ing out this excessively difficult experiment there was not the 
slightest indication of a displacement of the fringes as the 
apparatus was steadily vured rouud into diffeieut orientations 
The simplest explanation is that the a»thoi m the vicinity of the 
earth moves with it a conclusion which seems to be inconsistent 
with the fact of abenation In other woids the hypothesis 
of the quiescent aethci is inconsistent with Michelson s and 
Motley s expeument unless there be some compensating cause not 
taken into account Fitzgerald and Loientz have pointed out 
that a slight change in the dimensions of a body due to its motion 
through space would meet all difficulties 

If wi consider Michelson and Morley’s experiment to 
prove that the earth and the aether near it have the same 
motion, then the phenomenon of aberration requires an 
explanation Stokes as early as 1845 pointed out how 
one might be given by supposing the motion of the aether 
generated by the motion through it of the earth and other 
cosmical bodies to be of the kmd known m hydrodynamics 

as irrotational As Stokes himself recognized, there are 

• 
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grave physical difficulties m giving this theory all round 
consistency Such difficulties, however, must almost cer 
tamly arise in any incomplete theory of the constitution 
of the aether , and there can be little doubt that no theory 
can be complete which does not take into account electrical 
and magnetic phenomena (See A ther ) 

The literature of light and optios has grown enormously within 
recent years chiefly in the form of scattered memoirs Of English 
treatises may be mentioned Preston s Theory of Light (2nd ed 
1895) Basset s Treatise on Physical Optics 1892 and Hr at h s 
Geometrical Optics Larmors JEthcr and Matter (1900) is an 
important discussion of the inter relations of matter and tether and 
Drudk s Lehrbuch der Optik (1900) is the most complete work we 
have m which the physical side of the subject is treated con 
sistently throughout from the standpoint of the electromagnetic 
theory (o c K ) 

Ligrhtfoot, Joseph Barber (1828-1889), 
English theologian and bishop of Durham, was born at 
Liverpool on 13th April 1828 His father was a Liverpool 
accountant He was educated at King Fd ward’s School, 
Birmingham, under Dr James Princo Let, afterwards 
bishop of Manchester, a great schoolmaster, who had 
under him, at the same time with Lightfoot, not only 
Westcott, Lightfoot s successor at Durham, but Benson, 
afterwards archbishop of Canterbury In 1847 Lightfoot 
went up to Trinity College, Cambridge, and there read 
for his degree with Westcott, who had preceded him 
thither He took a brilliant degree, being senior classic 
and 30th wrangler, and was elected a fellow of his 
college In 1857 he became tutor His fame as a scholar 
grew rapidly He was made Hulsean professor in 1860, 
and shortly afterwards, m rapid succession, chaplain to the 
Prince Consort and honorary chaplain m ordinary to the 
Queen In 1866 he was Whitehall preacher, and in 1871 
he became canon of St Pauls His sermons were not 
remarkable for eloquence, but a certain solidity and 
balance of judgment, an absence of partisanship, a sobriety 
of expression combined with clearness and force of diction, 
attracted hearers and inspired them with confidence As 
was written of him in The Tunes after Ins death, “ his 
personal character earned immense weight, but his great 
position depended still more on the universally recognized 
fact that his bolief in Christian truth and his defence of it 
were supported by learning as solid and comprehensive as 
could be found anywhere m Turope, and by a temper not 
only of the utmost candour but of the highest scientific 
capacity The days m which his University influence 
was asserted were a tune of much shaking of old beliefs 
The disintegrating speculations of an influential school of 
criticism in Germany were making they 4 way among b nglish 
men of culture just about the time, as is usually the case, 
when the tide was turmng against them m their own 
country It was quite impossible, however to assume 
that the verdict of real learning was on the side of the 
Tubingen school, when such a scholar as Dr Lightfoot 
supported by his friend Dr Westcott, was convinced that 
it was on the side of the old beliefs The peculiar service 
which was rendered at this juncture by the ‘Cambridge 
School ’ was that instead of opposing a mere dogmatic 
opposition to the Tubingen critics, they met them frankly 
on their own ground , and instead of arguing that their 
conclusions ought not to be and could not be true, they 
simply proved that their facts and their premisses were 
wrong It was a characteristic of equal importance that 
Dr Lightfoot, like Dr Westcott, never discussed these 
subjects in the mere spirit of controversy It was always 
patent that what he was chiefly concerned with was the 
substance and the life of Christian truth, and that his 
whole energies were employed in this inquiry because his 
whole heart was engaged in the truths and facts which 
were at stake He was not diverted by controversy to 
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side issues, and his labour was devoted to the positive 
elucidation of the sacred documents m which the Christian 
truth is enshrined ’ 

In 1872 a work appeared entitled Supernatural Re 
hgum , m which tho evidences of religion generally, 
and those for the authenticity of the New Testament 
m particular, were somewhat roughly handled This 
work created considerable sensation It was written 
anonymously, and attributed to various celebrities of the 
day In a senes of masterly papers m tho Contemporary 
Review , between December 1874 and May 1877, Dr 
Lightfoot undertook the defenee of the New Testament 
canon , and the writer of the book, though never dis 
eourteously treated, w is handled with some severity, 
and, m the opinion of most mipaitial judges overthrown 
About the same time Lightfoot was engaged in contribu 
tions to the Dictionary of ( hrutmn Ihoqutphy and the 
Dictionary of the Bible , and he also joined tho committee 
for revising the translation of the New Testament In 
1875 he became Lady Margaret Professor of Divinity m 
the place of Dr Solwyn He h id previously m addition 
to the work mentioned above written most able and 
learned commentaries on the Epistles to the ( alatians, 
Phihppians, and Colossians, the notes to which were dis 
tmguished by sound judgment and enriched from his large 
stoies of theological learning These cominentanes may 
be described as to a certain extent a new departure m 
New Testament exegesis Previously to Lightfoot s time 
commentaries, especially on the epistles had not un 
frequently consisted either of short homilies on particular 
portions of the text, or of endeavours to enforce foregone 
conclusions, or of attempts to decide with infinite mdustiy 
and ingenuity between the interpretations of former com 
montators Lightfoot, on the contrary, while not despising 
the labours of his predecessors, endeavoured to make his 
author interpret himself, and by considering the general 
drift of his argument to discover Ins meaning where it 
appeared doubtful Thus h< often recovered for the 
Church the meaning of a passage which had long been 
buried under a heap of contradu tory glosses, and he founded 
a school m which Fnglish sobriety and c ommon sense wore 
added to the mdustiy and ingenuity of former commenta 
tors. Su(h services to the Church could not long remain 
unrewarded Accoidmgly, m 1879 Lightfoot was elevated 
to the bishopnc of Durham His moderation, good 
sense, wisdom temper, firmness, and erudition made 
him as sucecssful m this position as he had been 
when professor of theology and he speedily surrounded 
himself with a band of intelligent and scholarly young 
men, who aided him m the work of his diocese The 
bishop t ndeavouitd to combine Ins habits of theological 
study with the practical work of government of an import 
ant diocese He continued to woik at Ins editions of the 
Apostolic Fathers In 1885 he published an edition of 
the b pistles of Ignatius and Polycaip and he collected 
a laige store of valuable matenals for an edition 
of Clemens Homan us which was published after Ins 
death His dt fence of the authenticity of the Fpistles of 
Ignatius is one of the most important eontiibu tions to 
that very difficult controversy His uni emitting labouis 
impaired his health and shortened Ins splendid career 
at Dui ham I hat diocese enjoyed only ten jears of hm 
wise, fatherly, and sympathetic rule and of an influence 
for good felt as much by the pitmen as bj then more 
cultivated and more educated fellow citi/< ns At the 
age of 61 he was prematurely snatched away from the 
diocese he had ruled so well and wisely He ditd at 
Bournemouth, 21st December 1889, and was succeeded 
in the episcopate by Wc stcott, his school fellow and 
lifelong friend (j J L ) 
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T HIS article is supplementary to that in the earlier 
volumes of this h ncyclopaedia (nmth edition, vol 
xiv ), and describes the principal developments which took 
place m lighthouse engineering — including fog signalling, 
the construction of buoys and beacons, light-vessels, and 
subsidiary branches of coast lighting — during the last 
quarter of the 19th century It will be convenient to 
divide the subject into sections as follows — 

1 Lighthouse structures 
2 Optical apparatus for lighthouses 
1 Lighthouse llluminants 
4 Unattended lights and beacons 
0 Light-vessels 
0 Illuminated buoys 
7 Fog signals 

H Lighthouse administration 

1 lighthouse Structures 

During the period under review comparatively few 
isolated and wave swept lighthouses on rock foundations 
wt re constructed, but among these are one or two of 
]>aramoimt importance The general design of such 
structures has differed but slightly from preceding ex 
ampleB of the class, but in impoitant details considerable 
alteiations and improvements have been effected The 
following are among the chief examples of this branch of 
work — 

Eddy stone Lighthouse — The Corporation of Trinity House m 
1877 determined on tho erection of a now lighthouse in place 
of Smeaton s famous structure upon the F duystone reef near 
] lymoutli Tho site selected was 120 It south south east irom 
Smeatons lighthouse where a suitable foundation was found 
although a considerable section of the lower courses had to be laid 
bt low the level of low water The vertical baso is 44 ft m diameter 
and 22 ft in height Tho tower is a concave elliptic frustum 
and is solid with the exception of a lresh water tank to a height 
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of 25 ft 6 in abovo high water level Tho walls above this 
level vary in thickness from 8 ft 6 m to 2 ft 8 m under the 
gallery AH the stones are dovetailed both horizontally and 
vertically and on all inner faces, the stones of the foundation course 
being secured to the rock by Muntz metal bolts The tower 
contains 62,133 cub ft of Cornish and Irish granite weighing 
4668 tons The height of the structure from low water ordinary 
spring tides to the mean focal plane is 149 ft and it stands 


133 ft abqve high water The lantern is a cylindrical helically 
framed structure with domed roof The astragals are of gun 
metal and the pedestal of cast iron The optical apparatus con 
aists of two superposed tiers of retracting lens panels 12m each 
tier of 920 mm focal distance The lenses subtend an angle of 
92 vertically Tho 12 lens panels are arranged in groups of two 
thus producing a group flashing light showing two flashes of 
2J seconds duration every half minute the apparatus revolving 
once in 3 minutes Tho burners are of the Douglass 6 wick 
mineral oil pattern and are supplied with oil from pressure 
lamps The intensity of the combined beam of light from the 
two apparatus is 79 000 candles At the time of the completion 
of the lighthouse two bells weighing 2 tons each, and struck by 
mechanical power were installed for fog signalling purposes but 
since that date an explosive gun cotton fog signal has been 
erected the bells being removed The driving machinery which 
rotates the optical apparatus consists of a J h p caloric engine 
At a lower level in the tower are installed two 21 inch parabolic 
silvered reflectors with 2 wick burners throwing a fixed light of 
12 000 candle power over a danger known as the Hand Deeps 
The work of preparing the foundation was begun on the 17 th 
July 1878 the foundation stone being laid by the late duke of 
Edinburgh on tho 19th August 1879 The last stone was laid 
on the 1st June 1881 and the light exhibited for the first time 
on the 18th May 1882 The upper portion of Smeatons tower 
which was removed on completion of tho new lighthouse was 
re erected on Plymouth Hoe where it replac ed the old Trinity 
House sea mark One of tho principal features m the design of 
the new Eddystone lighthouse tower is the solid vertical base 
This construction was much criticize d at the time but experience 
has proved that heavy seas striking the massive cylindrical 
structure are immediately broken up and rush round to the 
opposite side spray alone ascending to the height of tho lantern 
gallery On the other hand the waves striking the old tower at 
its foundation ran up the surface which presented a curved face 
to the waves and unimpeded by any projection until arriving at 
the lantern gallery were partially broken up by tho cornice and 
then spent themselves in heavy spray over the lantern T he shock 
to wh ch the cornice of the gallery was exposed was so gicat 
that stones were sometimes lilted from the lr beds The new Eddy 
stone tower presents one point of dissimilarity from Smeaton s 
structure in that the stones forming the floors consist of single 
corbel stones built into the wall and constituting solid portions 
thereof In Smeaton s tower the floors consisted of stone arches 
tho thrust being taken by the walls of the tower itself which 
were strengthened for the purposo by building m chains in tho 
form of hoops T he system of constructing corbelled stone floors 

was first adopted by Stevenson m tho Bell Rock lighthouse 
Bishop Mock Lighthouse — The lighthouse on the Bishop Rock 
which is the westernmost landfall rock of the Seilly Islands 
occupies perhaps a more exposed situation than any other in the 
world The first lighthouse created there was begun in 1817 
under the direction of the late Mr N Douglass The tower con 
sisted of a cast and wrought iron open work structure having 
the columns deeply sunk into the rock On tho 5th February 
1850 when the tower was ready for the erection of tho lantern 
and illuminating apparatus a heavy storm swept away the 
whole of the structure I his tower was designe d for an elevation 
of 94 ft to the focal plane In 1851 tho erection of a granite 
tower was begun the light was first exhibited in 1858 The 
tower had an elevation to the focal plane of 110 ft , the lower 
14 courses being arranged in steps oi oflsets to break up the 
force of tho waves This strut tuie also proved insufficient to 
withstand tho very heavy seas to which it was exposed Soon 
aftor its completion the 5 cwt log bell fixed to the lantern 
gallery 100 ft above high water mark was washed away to 
gether with tho flagstaff and laddei Ihe tower vibratea con 
sidtrably during storms and it was found that some of the 
external blocks of granite had been split by the excessive stress 
to which they had been exposed In 18/4 the tower was 
strengthened by bolting continuous iron ties to tho internal 
surfaces of the walls In 1881 when further signs of damage 
appeared it was determined to remove the upper storey or 
service room of the lighthouse and to case the structure from 
its base upwards with granite blocks securely dovetailed to each 
other ana to tho existing work At the same time it was con 
sidered advisable to mciease the elevation of the light and place 
the mean focal plane of the new apparatus at an elevation of 146 ft 
above high water mark The work was begun m 1883 and the 
new apparatus was first illuminated on tho 25th October 1887 
During the operation of heightening the tower it was necessary 
to install a temporary light, consisting of a cylindrical lightship 
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lantern with catoptric apparatus , this was raised from time to 
time in advance of the structure as the work proceeded The 
additional masonry built into the tower amounts approximately 
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to 8220 tons Profiting by the experience gained after the con 
struction of the new Eadystone tower Sir J N Douglass decided 
to build the lower portion of the improved Bishop Rock tower m 
the form of a cylinder hut with considerably increased eleva 
tion (Fig 2) The cylindrical base is 40 ft in diameter and rises 
to 25 ft above high water mark The lantern is of the usual 


Trinity House cylindrical helically framed pattern 14 ft m 
diameter the glazing being 15 ft m height The optical 
apparatus consists of two superposed tiers ot lenses of 1330 mm 
local distance the lenses subtending a horizontal an trio of 86 
and a vertical angle of 80 The apparatus consists ot 5 groups 
of lenses each group producing a double flashing light of one 
minute period the whole apparatus revolving once m 5 minutes 
The burners aro ot the 8 wick Douglass pattern The maximum 
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candle power of the flash is 170 r i00 candles A gun 
cotton explosive fog signal is attached to the lantern The cost 
of the various lighthouses on the Bishop Rock has been as 
follows — 

1 Cast iron lighthouse £12 500 0 0 

2 Granite lighthouse 34 rr >9 18 9 

3 Improved granite lighthouse 64 889 0 0 


Total 


£111 948 18 9 


Rattray Head Lighthouse — This lighthouse was constructed 
between the years 1892 and 189o by the Northern Lighthouse 
Commissioners upon the Ron Rock l>mg about one fifth of a mile 
off Rattray Head Aberdoenshire l*lie focal pi mo is 91 ft above 
high water the building being approximately 113 ft m height 
In the tower there is a tog horn worked by compics ed air Tho 
optical apparatus which rotates on a roller carnage gives 3 
flashes m quick succession every 30 seconds The lenses aro 
arranged m 4 panels each containing 3 faces and tin lr focal 
distance is 920 mm The optical elements lor a \ ertu al height 
of 68 aro the ordinary piano convex Fresnel profile Itotractu n 
is carried to a vertical height of 80 by me ans of equiangular 
prisms Tho intensity of tne 1 earn is 44 000 candles 
Beachy Head lighthouse — A new lighthouse is under con 
struction upon th< foreshore at the foot ot Beachy II ad near 
Eastbourne to roplace the existing structuu on the cliff having 
an elevation of 284 ft above high water mark Fxperionce has 
proved that this particular light is frequently obscured by banks 
of mist or fog while at a lower level tho transparency of the 
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Atmosphere is considerably less impaired The Trinity House 
therefore decided in the year 1899 to proceed with the con 
struction of a granite tower upon the foreshore at a distance 
of some 570 ft from the base of the cliff The foreshore at this 
point consists of chalk and the selected site just bares at low 
water ordinary spring tides The foundation course has been 
laid at a depth of 10 ft below the surface the area being 
excavated within a coffer dam The tower which will be 47 ft 
m diameter at the base will have an elevation to the focal plane 
above high water of 101 ft ora total height from foundation 
course to galhry coping of 123 ft 6 in The lower or solid 
portion of the tower has its face stones constructed in verlnal 
offsets or steps in a similar maimer to that adopted at the Wolf 
Kock and elsewhere T lie tower is constructed with a facing of 
granite all the stones being dovetailed m the usual manner 
The hearting of tho base is largely composed of concrete 
Lastnct lighthouse — A new granite Jighthouse is m course of 
m< tion ujion the Fastnet Kock off the south w< st coast of Ireland 
In the ye ar 1895 it was reported to the Irish I lghts Commission* rs 
that the existing structure which was completed m 1854 and 
consists of a circular cast iron tower 86 ft in height on the 
summit of the roek was considerably undei mined It was 

subserviently determined to proce ed with the erection of a granite 
structure of increased height and founded upon a sound ledge 
of roek on one side of the higher but now considerably under 
mined portion of the reef This lighthouse tower which was 
commenced m tho year 1899 has its foundation laid near high 
water lovtl The focal plane will be at a level of 160 ft above 
high water mark 

WolJ Trap lighthouse — This building was erected during the 
years 189*5 and 1894 on Wolt Trap Spit in Chcsaj eake Bay near 
the site of the old open work structure which was swept away 
by ice early m 1895 Iho new tower is formed upon a cast iron 
caisson 30 ft m diameter sunk 18 ft into the sandy bottom 
The depth of water on tho shoal is 16 ft at low water The 
caisson was filled with concrete and is surmounted by a brick 
superstructure 5 2 ft in height from low water to the focal plane 
of tho light A somewhat similar structure was erected in 
1885 87 on the Fourteen Foot Bank m Delawaro Bay at a cost 
of £24 700 The foundation was however shifting sand and the 
caisson was carried to a greater depth 

Mi note Ledge Lighthouse— l his towei although constructed 
hi fore the period within the scopo of this article is of such 
interest as to wan ant some mention The tower which is 89 ft 
in hoight is built of granite upon a reef off Boston Harbour 
Mass and occupied five years m construction being completed 
in 1860 at a cost of £62 500 The rock just bares at low water 
The stones aie dovetailed vertically but not on thoir horizontal 
beds in the ease of tho lower 40 it or solid portion of the tower 

bonding bolts being substi 
tuted for the horizontal dovo 
tailed joints used m the case 
of the Wolf and other English 
towers The shape of the 
tower is a conical frustum 
Fowey L oiks L ighth o u sc 
Florida — Hus lion stiuc 
ture which was begun m 
1875 and completed m 1878 
stands on tho extreme 
northern point of tho Florida 
icefs The height of the 
tower which is loundtd on 
wrought non piles driven 10 
ft into the coial rock is 110 
ft from high water to focal 
plane The non open work 
pyramidal structure encloses 
a plated iron dwelling for 
the accommodation of the 
keepers The cost of con 
struction amounted to 
4,32 600 

Spectacle Reef lighthouse 
Ial e Huron — I his is a strue 
ture similar to that on Minots 
ledge standing on a limo 
fct mo reef at the not thorn 
end of tho lake Iho tow or 
was constructed with a vie \v 
to withstanding tho e ffects of ie e massing in solid fields thousands 
of acres m extont and travelling at considerable velocity Tho 
tower is in shape the frustum of a cone 32 ft in diameter at tho 
base and 93 ft in height to the coping of th ^ gallery Tho focal 
piano is at a level of 97 ft above the base The lower 31 ft of the 
tower is solid The work was complete d m 1874 having occupied 
four years The cost amounted to approximately £78 000 
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St George s Reef Lighthouse California — This structure con 
sists of a square pyramidal stone tower rising from the easterly 
end of an oval masonry pier built on a rook to a height of 60 ft 
above the water The local plane is at an elevation of 146 ft 
above high water The site is an exceedingly dangerous one, and 
the work which was completed m 1891 coat approximately 
£144 000 

Alligator Reef Lighthouse Florida —This tower is one of the 
finest iron sea swept lighthouse structures in the world It 
consists of a pyramidal iron framework 135£ ft m height standing 
on the Florida Reef m 5 ft of water Its cost was £87 000, and 
its construction is generally similar to the Fowey Rocks tower 

Rothersand Lighthouse — 

This lighthouse off the 
entrance to the river Weser 
(Germany) is a structure of 
great interest on account of 
the difficulties met with m 
its construction. The tower 
had to be founded on a 
bottom of shifting sand 20 
ft below low water and in 
a very exposed situation 
Work was begun in May 
1881 when attempts were 
made to sink an iron caisson 
under pneumatic pressure 
Owing to the enormous 
scour removing the sand 
from ono side of the caisson 
it tilted to an alarming 
angle but eventually it was 
sunk to a level of 70 ft 
below low water mark In 
October of the same jear 
the whole structure col 
lapsed Another attempt 
made in May 1 883 to sink 
a caisson of bi convex shape 
in plan 47 ft long 37 ft 
wide and 62 ft in height 
mot with success and after 
many difficulties the strue 
ture was sunk to a depth of 
73 ft below low water the 
sides bein$j raised by the 
addition of iron j latmg as 
the caisson sank The sand 
was removed from the m 
tenor by suction Around 
tho caisson foundation were 
placed 74 000 cubic yards of 
mattress work and stones 
the interior being filled with 
conciete Towards the end 
of 1885 the lighthouse was 
completed at a total cost 
including the first attempt 
of over £t r ) 000 It is an 
iron structure in the shape 
of a concave elliptic fruptum 
its base being founded upon 
the caisson foundation at 
about half tide level (Fig 
6) Tho li^lit is electric 
the current being supplied 
by cable from tho shore 
The focal plane is 78 ft 
above high water or 109 
feet from the sand level 
The total height from the 
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foundation of the caisson to the top of the vane is 185 ft 
Land St/ , u<ture8 for Lighthouses — Iho erection of lighthouse 
towers and other buildings on land presents no difficulties of con 
struction and they are of ordinary architectural character It will 
therefore be unnecessary to refer to them m detail Attention 
should however bo called to one of the most recent of Conti 
liontal lighthouse towois, that known as tho Phare dEokmuhl 
at Ponmaich (Imist6re) completed in 1897 The cost of this 
magnificent structure 207 ft in height fiom the ground was 
largely defrayed by a bequest of £12 000 left by the marquis 
do Blocauoville It is constructed cntiioly of granite ana is 
octagonal m plan Tho total cost of the tower and other light 
house buildings amounted to £16 000 
The tower at lie Yiergo (Finistere) completed m 1902 has an 
elevation of 247 ft from tho ground level to the focal plane and 
is pjobably tho highest structure of its kind in the w orid 
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Table I — Comparative Cost of Exposed Rock Tower* 


Name of Structure. 

Total tout. 

Cub ft 

Cost per 
cub it 


L 

8 

i 


£ 

8 

d 

Eddystone Smeaton (1759) 

40 000 

0 

0 

13 343 

2 

19 lii 

Bell Rock iirth of Forth 








(1811) 

55 619 

12 

1 

28 530 

1 

19 

0 

Skerryvore west coast of 








Scotland (1844) 

72 200 

11 

6 

58 580 

1 

4 

7| 

Bishop Rock first granite 








tower (1 8o8) 

34 559 

18 

9 

35 209 

0 

19 

74 

Smalls Bristol Channel 








(1861) 

fO 124 

11 

8 

46 386 

1 

1 

7J 

Hanois Alderney (1862) 

25 296 

0 

0 

21 542 

1 

0 

71 

WolfRock Lands I nd (1869) 

62 726 

0 

0 

59 070 

1 

1 

3 

Dhu Heartach west coast of 








Scotland (1872) 

72 584 

9 

7 

42 050 

1 

14 

6 

Longships Land s End (1872) 

43 869 

8 

11 

47 610 

0 

18 

5 

Eddystone Douglass (1882) 

59 255 

0 

0 

65 198 

0 

18 

2 

Bishop Rock second granite 








tower (1887) 

64 889 

0 

0 

45 080 

1 

8 

9 

Groat Basses Ceylon (1873) 

63 560 

0 

0 

47 819 

1 

6 

n 

Mmots I edge Boston Mass 








(1860) 

62 500 

0 

0 

36 322 

1 

17 

2 

Spectacle Reef Lake Huron 








(1874) 

78 125 

0 

0 

42 742 

1 

16 

2 

Ar men France (1881) 

oQ 000 

0 

0 

12 4 i 

± 

l 

1 


2 Optical Apparatus 

Feux eclairs — The most important development m the 
character of lighthouse illuminating apparatus that lias 
occurred m recent years has been in the direction of 
reducing the length of flash The initiative in this matter 
was taken by the I rench lighthouse authorities, and 
in France alone forty lights of this type were established 
between 1892 and 1901 The feux eclairs which have 
been designed by the French engineers Bourdelles, Ribierc 
and others have usually a flash of to \ of a second 
duration, the intervals between the flishes being also 
small, 3 seconds to 7 seconds In group flasl mg lights 
of this character the intervals between the flashes are 
about 2 seconds, with periods of 7 to 10 or 15 seconds 
between the groups The flashes are arranged in single, 
double, triple, or even quadruple groups as in the older 
forms of apparatus The use of short flash lights soon 
spread to other parts of the world, America, British 
colonies, Chma, Japan, and Germany and other iuroptan 
countries In I ngland the lighthouse at Pi ndeen (com 
pitted m 1901) exhibits a quadruple flash eveiy 15 
seconds, the flashes being abbut \ second duration (l<ig 6) 
while the bivalve apparatus erected on Lundy Island (1897) 
shows two flashes of $ second duration m quick succes- 
sion every 20 seconds The feu-et fair * type of apparatus 
enables a far higher intensity of flash to be obtained than 
had hitherto been possible, without any corresponding 
increase m the luminous power of the burner or other 
source of light This result depends entirely upon the 
greater ratio olP condensation of li & lit employed Panels 
of greater angular breadth are used with x higher rotatory 
velocity 

Duration of Mash necessary for PhysioU yical Pcuepfun — The 
researches of numerous physiologists and physicists among whom 
are Plateau Helmholtz Wundt Bloch and mor' especially 
Charpenticr confirm completely the expmmental result obtained 
by M Blondel at the Depot des Pliares in 1 ans that a flash of 
fa second is sufficient for the purpose of improssin n a ray of 
light upon the retina of the eye Ills researches provid that the 
exact time of full perception vanes from 08 to 12 second The 
Irench Lighthouse Service accordingly fixid tin stand ird mini 
mum duration of flash at fa second This length of 11 isli thus 
represents the standard of maximum efficiency ot a light and any 
increase m the duration naturally results at ns par thus m a 
corresponding diminution in the intensity It should bo pointed 
out that sometimes it is advisable to increase the hngth ot flash 
somewhat on account of local and practical considerations but 
such increase need seldom be carried beyond \ oi 4 h< cond It 
has been urged that such short flashes are insufficient for taking 
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bearings but the utility of a light m this respect does not seem 
to depend so much upon the actual length of the flash as upon 
its frequent recurrence at short intervals At the Paris Exhibi 
turn of 1900 was exhibited a fifth order flashing light giving 
short flashes at 1 second intervals this represents the extreme 
to which the mov ement towards the reduction of the period of 
flashing lights has yet been carried Mr Wigham has advocated 
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a pulsating or scintillating light emitting a series of flashes In 
such rapid succession that the luminous impression does not 
entiri ly leave the retmi in the intervals 
Afercwr?/ floats — It has naturally been found impracticable to 
revolve the optical apparatus of a light with its mountings 
sometimes weighing ovei 4 tons at the high rato of speed required 
for fenx dclairs by means ot the old system of roll r carriages 
though for some small revolving lights ball bearings have been 
successfully ado pit d It has then foie hi come almost the uni 
\ersal practice to carry the rotating portions of the apparatus 
upon a mercury float This beautiful animation of mercury 
rot it ion was the invention of the late M Bourdelles and is now 
utilized not only for the high st ied af paratus hut also generally 
for the few exampl s of the older tv} still being constructed 
The arrangement consists of an annular tast iron bath oi trough 
of such dimensions that a similar but shjitly smaller annular 
float immersed in the bath and surrounded by mercury displaces 
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a volume of the liquid metal whose weight is equal to that of the 
apparatus supported Thus a comparatively insignificant quantity 
of mercury say 2 cwt serves to ensure the flotation of a mass 
of over 3 or 4 tons Certain differences exist between the type 
of float usually constructed in Franco and those generally designed 
by English engineers In all cases provision is made for lower 
mg the mercury bath or raising the float and apparatus for 
examination 

Group flashing Lights — One of the most useful distinctions 
for lighthouses consists in the grouping of two or more flashes 
separated by short intervals of darkness the group being succeed! d 
by a longer eclipse Thus two throe or more flashes of sav J second 
duration each follow each other at intervals of 2 seconds and are 
succeeded by an eclipse of say 10 or 15 seconds the sequence being 
completed in a penod of say 20 or 30 seconds In 1874 the late 
I)r John Hopkinson introduced the very valuable improvement of 
dividing the lenses of a dioptric revolving light and the pam Is 
of reflecting prisms above and below them setting them at an 
angle to piouuce the group flashing characteristic The first 
apparatus of this type constructed were those now in use at 
Tammco, Mexico and the Little Bassos lighthouse Ceylon 
(double flashing) The latter was exhibited at the South Ken 
sington Exhibition of 1876 The Casquets apparatus (triple 
flashing 1877) was the first of the kind used in t ngland A group 
flashing catoptric light had liowewr boon exhibited from the 
Royal Sovereign light vessel in 18/5 A group flashing dis 
tinotion was proposed for gas lights by Mr Wigham of Dublin 
who obtained it in the case of a revolving apparatus by alternately 
raising and lowering the flame fho first aj paratus in which 
this method was employed was at Galley lltad Co Cork (1878) 
At this lighthouse four of VV lgham s largo gas burners with four tiers 
of first order revolving lenses eight m each tier were adopted By 
successive lowering and raising of the gas flame at the focus of 
each tier of lenses lie produced the group flashing distinction 
This light shows instead of one prolonged flash at intervals of 
one minute as would bo produced by the apparatus m the absence 
of a gas occulter a group of shoit flashes varying m number 
between six and seven Ihe unc ertamty however m the number 
of flashes contained m each group is found to be an objection to the 
arrangement This device was ad< pled at other gas illuminated 
stations in Ireland at subsequent dates Dr Hopkinson s system 
has been very ext< naively used all the group flashing lights 
shown in the accompanying tables except the gas lights and the 
light at Capo Byron lining designed upon the general lines he 
introduced A modification of tho system consists in grouping 
two or more lenses together hi pa rated by equal angles and filling 
the remaining angle m a/imutii by a ran Ton mg minor or screen 

Eclipsing Group flashing lights — In 1898 Dr Purvis pro 
posed the use of single or double panel apparatus combined with 
an occulting serten oi eihpscr to obscure tho humor at certain 
intervals By rotating the apparatus at high spied a series of 
flashes are thrown on the horizon and may bo interrupted for 
any desued time by automatically closing the occulter and thus 
obscuring the light In a 2 panel oj tic revolving onco in 5 
seconds the flashes are at intervals of 2J seconds If the occulter 
is closod during every alternate revolution a group flashing char 
actoristic of two flashes in quick succtssion every 10 seconds is 
obtained which effect could only be pioduced otherwise by the 
use of a 4 panel group flashing apparatus or some similar com 
bmation of the Hopkinson system consideiably less diluent 
in luminous power than the 2 panel bivalve A practical 
difficulty was found to exist with this arrangement in that 
the single oct ulting screen made it possible lor an me orrcct 
charactcnstic to be obsened horn certain positions in azimuth 
except within tho limited angle of ul out 145 lo overcome 
this defect Dr 1 unis and Mi A Brelncr independently in 
vonted an eclipsing si non construited m two oi more portions 
according as the apparatus m bn ah e tnlateial and so on This 
device preserves the truo characteristic of the light over the whole 
horizon and was introduced m tho fust order bivalvo apparatus 
constructed m 1900-01 for New South Yales and erected at 
Cape Byron lighthouse In this apparatus which consists of 
a 920 mm focal distance bivalve eacn lens having a horizontal 
angle of 152 adoublo or divided eolipser is used which occults 
the light during every alternate revolution The apparatus 
revolves once in 10 seconds thus producing a characteristic of two 
flashes of $ second duration and f seconds apart every 20 seconds 
The light has an intensify of 146 000 candles being illuminated 
by a 6 w lek mineral oil burner 

Flashing Lights indicating At umbers — Captain F A Malian 
late Engineer Secretary to the United States Lighthouse Board 
has devised foi that service a system of flashing lights to indicate 
certain numbors The apparatus installed at Minots Ledge 
lighthouse near Boston Harbour Massachusetts has a flash 

indicating tho number 143 thus the dashes 

indicating short flashes Each group is separated by a longer 
penod of darkness than that between successive members of a 


Reflecting 

Prutms 


Equiangular \ 
Prism* 1 
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group The flashes in a group indicating a figure are about 14 
seconds apart, the groups being 3 seoonds apart An interval 
of 16i seconds darkness occurs between eaon repetition The 
number is repeated every 30 seconds Two examples of this 
system were exhibited by the United States Lighthouse Board at 
the Chicago Exhibition in 1893. viz the second order apparatus 
just mentioned and a similar light of the first order for Cape 
Charles on the Virginian coast The lenses are arranged in a 
somewhat similar manner to an ordinary group flashing light 
the groups of lenses being placed on one side of the optic while 
the other is provided with a catadioptno mirror This system 
of numoncal flashing for lighthouses has been frequently pro 
posed m various forms notably by Lord Kelvin The mstalla 
tion of the lights described is however the first practical 
application of the system to large and important coast lights 
and after eight years of actual service the ligh^ have apparently 
given much assistance to navigators who consider the system 
desirable The great cost involved m the alteration of the lights 
of any country to comply with the requirements of a numerical 
system is an impediment to its general adoption 
Hyper radial Apparatus — In 1885 Messrs Barbier of Pans 
constructed the first hyper radial apparatus (1380 mm focal 
distance) to the designs of Messrs Stevenson This had a height 
of 1812 mm It was tested during the South Foreland expert 
ments in comparison with other lenses and found to give excel 
lent results with 

burners of large / ^ 

focal diameter [ JfcT 

which would be 
unsuited for use 
with smaller appa 
ratus Apparatus 
of similar focal 
distance (1330 
mm ) were subse 
quently estab 
lished at Round 
Island Bishop 
Rock and Spurn 
Point m England 
Fair Isle and Suit 
Skerry (Fig 7 s m 
Scotland Bull 
Rock and Tory 
Island in Ireland 
Capo d Antifer in 
France and at 1 ei 
Yu slian in China 
At the 1 aris b xlii 
bition of 1900 a fine 
example of a tn 
latnal hyper 
radial apparatus 
was shown con 
si sting of thieo 
lenses 11 ft 6 in 
in diamotor each 
subtending a hon 
zontal anglo of 
120 tlie w nolo being mounted upon a mercury float Tho total 
wi lght oi tho revolving part of the light amounted to 8J tons 
while the motive clock weight required to rotate this large mass 
at a speed of four comploto revolutions a minute is only 11 cwt 
and the weight of meicury required for flotation 594 lb The 
complete apparatu weighed 13 tons The introduction of mean 
descent and other burners of focal compactness and high intensity 
has rendered the use of optics of such large djmensions as tho 
above intended for burneis of great fotal diameter unnecessary 
It is now possible to obtain with a second order optic (or one 
of 700 mm focal distance) having a powerful incandescent 
petroleum burner in focus a beam of equal intensity to that 
which would #be obtained from tlie abo'io described apparatus 
having a 10 wuk oil burner or 108 jet gas burner at its foous 
Stevenson s Spherical Lenses and Equiangular Prisms — Mi 
C A Stevenson in 1888 designed a form of It ns spherical tn the 
horizontal and vertical sections This admitted of the construction 
of lonsos of long focal distance without the otherwise correspond 
mg necessity of increased diameter of lantern A lens of this 
type and of 1330 mm focal distance was constructed m 1890 for 
bair Isle liglithouso (1892) The spherical torm loses in efficiency 
if carried beyond an angle subtending 20 at the foous, and to 
obviate this loss Mr Ste\ enson dosigned his equiangular prisms 
which have an inclination outwards It is claimed by the 
inventor that tho use of equiangular prisms results in less loss 
of light and less divergence than is the case when either the 
spherical or Fresnel form is adopted An example of this design 
is seen (Fig 7) m the Sule Skerry apparatus (1895) 
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High Angle Vertical Lenses — Messrs Chance of Birmingham 
have manufactured lenses having 92 of vertical amplitude, but 
this result was only attained by using dense flint glass of high 
refractive index for the upper and lower elements The St 
Catherine s lenses have even greater vertioal angle prisms 97 
Lenses of 92 angle were utilized for the apparatus established at 
Anvil Point (1881), the Eddystone (1882), and a few other stations 
It is doubtful however whether the use of refracting elements 
for a greater angle than 80 vertically is attended by any material 
corresponding advantage 

Occulting Lights — During the last twenty five years of the 19th 
century the disadvantages of fixed lights became more and more 
appreciated and at the present day the practice of installing 
such except occasionally m the case of the smaller and less nn 
jiortant of harbour or river lights has practically ceased Tho 
necessity for providing a distinctive characteristic for every light 
when possible has led to the conversion of many of the fixed 
light apparatus of earlier years into occulting lights and often 
to their supersession by more modern and powerful flashing 
apparatus The occulting apparatus generally adoptod consists 
of a cylindrical screen fitting over the burner rapidly lowered 
and raised by means of a cam wheel at stated intervals The 
cam wheel is actnatod by means of a weight or spring clock 
Vaiying characteristics may be procured by means of such a con 
tnvaiKc — single double triple or other systems of occultation 
The eclipses or periods of darkness bear much the samo relation 
to tho times of illumination as do the flashes to the eclipses in a 
revolving or flashing light In the case ot a first order fixod light 
the cost of conversion to an occulting characteristic docs not 
exceed £250 to £300 With apparatus illuminated by gas tho 
occultations may be produced by raising and lowering the gas at 
stated intervals 

Leading Light * — In tho case of lights intended to act as a 
lead through a narrow chmnel or as direction lights il is un 
desirable to employ a flashm apparatus Fixed light optus 
are employed to meet such cases and generally fitted with 
occulting ineehamsm A typical apparatus of this description is 
that no m cour o of erection at Ga rt e Roads Fremantle West 
Australia (Fig 8) The oecultiug bright light covers the fair 
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way and is flanked l y sectors of occulting red and green light 
maihmg dm ais and mtensihi d by vertical condensing prisms 
A good example of a hdophotal direction light was exhibit! d at 
the 1900 I aris Exhibition an 1 afterwards erected at Su/ao light 
house (I ranee) The light consists of an annular hns 500 mm 
focal distance of 180 horizon al angle and 157 vcitical with a 
mirror of 180 at tho back The lens throws a biam of i amj li 
tudo in azimuth and 800 000 candle power over a narrow channel 
I he llluminant is an incandescent petroh am vapour burn r with 
a mantle ot 45 mm divmotcr Holophotal direction knscs of 
this type can only b apphed where tin sector to bo marked is 
of comparatively sma 1 a i<do The use of single dnection light 
frequently renders the coustiuction of separate towers for leading 
lights unneco sary 

Coloured light* —Colour is used as seldom as possible as a 
distinction in light’ ousos entuhng as it does a considerable 
reduction in the power of the light It is necessary m some 
instances for difTerentnting sectors oier dangers and for harl our 
lighting purposes The use of coloured lights as alternating 


flashes for lighthouse lights is not to be oommended on account 
of the unequal absorption of the ooloured and bright rays by the 
When such distinction has been employed as m 
the Wolf Rock apparatus the red and white beams can bo approxi 
mately equalized in initial intensity by constructing the lens 
a c PJ lsni P 8,110 ! 8 f° r the red light of larger angle than those for 
the white beams With the introduction of group flashing char 
actenstics the necessity for such distinction disappeared The 
Northern Lighthouse Commissioners have however perpetuated 
the alternating red and white characteristic in tho new dioptric 
apparatus now being eieetid at Bell Rock lighthouse to r place 
the old catoptric li n ht installed thcro m 1811 Owing to the 
absorption by the red < olourin^ the power of a red beam is only 
from 30 per cont to 40 nor unt ot the intensity of the corre 
sponding white light 'W ben rtd or green sectors are employed 
they should invariably be roinfneed Yiy mirrors azimuthal con 
densing prisms or other m< ans to raist the coloured beam to 
approximately the same luten ity as the white light 

3 Illuminants 

ElectriMty — The first installation of ehctric light for 
lighthouse purposes m Lngland took plate m 1858 at the 
South Foreland, where the lrimty House established a 
temporary plant for experimental purposes This installa 
tion was followed in 1862 by the adoption of the lllurni 
nant at tho Dungeness lighthouse, where it rammed in 
service until the year 1874, when the electric plant was 
removed and an oil lit apparatus substitute d 1 ho earliest 
of the permanent installations now existing m Fngland 
is that at Souter Point, which was illuminated m 1871 
There are in England four impoitant coast lights lllurni 
nated by electricity, and one, viz , Isle of May, in Scotland, 
Of the formtr St Cathennes in the Isle of Wight is 
the most powerful Electricity was substituted as an 
llluminant for the then existing oil hjht on the 1st May 
1888 The optical apparatus consists of a second ordtr 
16 sided revolving lens giving flashes of 5 seconds duration 
at intervals of 30 seconds De Mentens alternators are 
installed Tho Isle of May lighthouse, situated on an 
island at the mouth of the Firth of Forth, was first 
illuminated by electricity m 1887 The optical apparatus 



Fig 0 -IbIo of May Apparatus 


consists of a second order fixed light lens with refracting 
prisms, and is surrounde d by a revolving system of vcrtic il 
condensing prisms which split up the vertically comlcnst d 
b am of light into 8 separate beams ol 3 in azimuth 
The prisms are so arranged that the apparitus making 
one complete revolution m the minute piodmcs i group 
character] stic of 4 flashes m quick sueiession evtry 30 
second#(I lg 9) Tht fixed light is not of the ordinary 
I resnel section, the refracting portion bung confined to 

S VI— 33 
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an angle of 10 , and the remainder of the vertical 
section consisting of reflecting prisms In France the 
old south lighthouse at La H6ve was lit by electricity 
in 1863, with very satisfactory results. This installation 



Fro 10 —lie Viergo Apparatus 

was followed m 1865 by a similur one at the north 
lighthouse, while in 1902 there were thirtttn important 
coast lights in France illuminated by electricity In 
other parts of the world, Macquarie lighthouse, Sydney, 
was lit by olectncity m 1883 Tino, m the Gulf of 
Spezia, in 1885 , and Navesmk lighthouse, at the entrance 
to New York Bay, m 1898 Electric apparatus wftte also 
installed in the lighthouse at Port Said in 1869, on the 


opening of the canal , Odessa in 1871, and at the Bother- 
sand, North Sea, in 1885 There are several harbour and 
other lights of minor importance m various parts of the 
world illuminated by electricity 

The table (II ) on the opposite page gives 
particulars of some of the more important 
electric lighthouses of the world. 

Electric Lighthouse Installations tn France — 
A list of the 13 lighthouses on the French coast 
equipped with electric light installations will 
be found m Table 11 It has been already 
mentioned that the two lighthouses at I a H&ve 
were lit by electric light in 1868 and 1865 
These installations were followed within a few 
years by the establishment of olectncity as 
illuminant at Gris nez In 1882 M Allard 
the then Director General of the French Light 
house Service prepared a scheme for the 
electric lighting of the French littoial by means 
of 46 lights distributed more or less uniformly 
along the coast lmt All the apparatus were 
to be of the same general typo tne optics con 
sistmg of a fixed bolt of 300 mm local distance 
around the outside of which revolved a system 
of 24 faces of vertical lenses These vertical 
panels condensed the belt of fixed light mto 
beams ot 8 amplitude in azimuth producing 
fiashos of about J second duration To lllumi 
nate the noar sea the vertical divergence of the 
lower prisms of the fixed l>elt was artificially 
incroasod These optics are very similar to 
that m use at the Souter Point lighthouse 
Sunderland The intensities obtained worn 
120 000 candles m the case ot fixed lights and 
900 000 candles with flashing lights As a re 
suit of a nautical inquiry held in 1886 at w Inch 
date the lights of Dunkirk Calais, Gris nez 
La Canchc Baleines, and Planier had been 
lighted in addition to the old apjiaratus at I a 
Hcve it was decidod to limit the installation 
of electrical apparatus to important landfall 
lights — a decision which tho Trinity House had 
already arnved at in the case of the English 
coast — and to establish new apparatus at six 
stations only These were Crcac h d Ouessant 
(Ushant) Belle lie I a Goubre at the mouth of 
the river Gironde Barflcur llo dTteu and 
Penmarc h 1 At tho same time it was deter 
mined to increase the powers of the existing 
electric lights Tho scheme as amended in 
1886 is now almost complete the last lights of 
the series being m course of erection (1902) 
In 1901 one of the lights decided upon m 1886 
and installed in 1888 — Crcac h d Ouessant — 
was replaced bv a still more poworful twin 
apparatus exhibited at tho 1900 Paris Exhibi 
tion Of the lights established under the 
Allard scheme Gus nez LaCanclie and Planier 
have been replaced by similai apparatus to that 
at Cr6ac h 

All the electrically lit apparatus in common 
with nearly all other new optics established in 
Branco sinco 1893 have been piovided with 
mercury rotation The four most rocont electric 
lights have been constructed m the form of 
twin apparatus two complete and distinct 
optics being mounted side by side upon tho 
same revolving table and with corresponding 
faces parallel It has been found that a far 
larger aggregate candle powor could bo obtained 
from two lamps with 16 mm carbons and a 
current of 60 amperes than with one carbon 
of 23 mm diamtter in conjunction with a 
current of 100 amperes A somewhat similar 
circumstance led to the choice of the twin 
forms for the two very powerful non electno apparatus at lie 
Vierge (Figs 10 and 11) and Ailly particulars of which will be 
seen m Table III 

For the present it is intended to retain the De Men tens 
magneto electric machines which were laid down some years ago 
at the French electuo lighthouses All these machines have 

1 The apparatus at Dunkirk has been replaced by the old Belle lie 
(1890) lens At Barfleur and Belle lie are now being installed twin 
apparatus of the new Creac h type. 







Table II — Electric Lighthouse Apparatus 
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five induction coils which upon the installation of the twin intensity of the electric arc and its focal compactness, more than 
optics were separated into two distinct circuits, each consisting outweigned the higher percentage of loss in fog The final con 
or coils This modification has enabled the old plants to be elusion of the committee on the relative merits of electricity gas 
usea with suocess under the altered condition of lighting entailed or oil as lighthouse illummants is given in the following words — 
by the use of two lamps Tho generators adopted in the French That for ordinary necessities of lighthouse illumination mineral 
Service for use at the later stations where twin optics have been oil is tho most suitable and economical lllummant and that for 
installed differ materially from the old type of De Mentens salient headlands important landfalls and places where a very 
machine The Phare cl Eokmuhl (Penmarc h) installati6n serves powerful light is required, electricity offers the greatest advan 
as a type of the rnoro modern machmeiy The dynamos are tages 

alternating current two phase machines and aro installed in Incandescent electric lighting has been adopted for the lllumina 
duplicate The two lamps are supplied with current from the tion of some light vessels m the United States, a few small har 
same machine the second dynamo oeing hold in reserve Tho hour and port lights beacons and m some cases buoys The 
af>eed is 810 to 820 revolutions per minute Plant of a similar C umbrae lighthouse m the Firth of Clyde is also lighted by 
description will in all probability be laid down at a future date in incandescent electric lamps 

all the electric lighthouses of this type Coal gas had been introduced m 1837 at the inner pier light of 

The cost of a first class electric lighthouse installation of Troon (Ayrshire) and m 3 847 it was in use at the Heugh light 
the most recent type in France including optical apparatus house (West Hartlepool) In 1878 cannel coal gas was adopted 

for the Galley Head lighthouse with 108 jet wigham burners 
Sir James Douglass introduced gas burners consisting of con 
centric rings perforated on tho upper edges and from two to 
ten m number Those give excellent results and high inten 
sity of candle power 2600 m tho case of the 10 ring burner 
with a flame diameter at the focal plane of 6f inches Theso 
are in use at Bull Rock lighthouse Iiambro in Horfolk 
and several other stations in England and Scotland The use 
of multiple gas burners is not being further extended Gas 
for lighthouse purposes generally requires to be specially 
mado the erection ot gasworks at the station is thus necessi 
tated and a considerable outlay entailed, wluoh is avoided by 
the use of oil as an lllummant 

Incandescent Burners — The invention of the Wehbach 
mantle places at the disposal of lighthouse authorities tho 
means of producing a light of high intensity combined with 
great focal compactness lor lighthouse purposes other 
gasoous illummants than coal gas are as a rule more con 
vunent and economical and give better results with mean 
descent luanth s Mantles have however boon used with 
oidinarv coal gas in many instances when a local qupply is 
available 

Mineral Oil Burners — Until tho year 1S10 the oil usually 
employed for lighthouse lamps was sperm In that year colza 
or vegetable oil was introduced and became the chief lllumi 
nant until thecaily seventies when mineral oil was largely 
substituted in Great Britain for lighthouse | urposes In 1872 
mineral oil was introduced at the I lamborough Head light 
house and since that date it has been utilized almost um 
versally m cases wlieio gas or electric li^ht has not been 
installed The large majority of lighthouses all over the 
world aic now lit by mineial oil having a flash point ot over 
140 h Iho Doty burner was the first successful form 
Fig 11 —Plan of lie Viorge Lantern of the multi] h wie k type consuming mineral oil Other 

impioved oil burners have since been introduced notably 
lantorn dynamos enguu air compressors siren Ac but not the patterns usod in tho Fnglisli and trench services which 

buildings amounts aj pioximate ly to Jto886 Tho lamp generally are made in seveial sizos varying from 1 to 8 concentric wicks 

adopteui is a combimtion ol the Sernu and Bcrjot pnnciples witn and in intensify fiom 20 to over 3800 candle power The 
certain modifications Cloc k work me chamsm with a regulating unproved f> vw k (18^1) pattern used by the Timity House 

c l< c tro magnet move s the rods simultaneously and contiols the gives a flame inches diameter at the local plane and of 

movements ol the carbons so that they are displaced at tho Hame 800 candle power The lamps jisod for su] j lying oil to tho 

l ito as ill y are consumed It is usual to employ cuirents of buinor aro of two general types viz the c in which tho oil is 

v uying pc wei w ith cai bons of cortesponding dimensions according maintamod unde r pressure by mechanical ac tion and the constant 
to the atmos} hen conditions In tlie trench Servico two varia level lamp 

turns arc used in tho ease ot twin apparatus produced by currents Incandescent Mmertrt Oil Burners - Incandescent lighting with 
ol 2f and 0 am] eies at 45 volts with carbons 11 mm and 16 mm high flash mineial oil was fust mtioduced by the French Light 
diamttor (in seme cases JO and 60 ampore currents with 14 house Service m 1898 at L Ho Penfrot lighthouse Tho burners 
and 18 mm cai lions) while m singlo optic apparatus currents of employed arc all made on tho same principle but differ slightly 

10 50 and 100 amperes aro utilized with carbons of 11 mm in details according to the typo ot lighting apparatus for which 

16 mm and 23 mm diamotor In England fluted carbons of they are intended Tho principle consists in injecting the liquid 
largtr diameter ar cm] loyod with corresponehngly increased petroleum m tho form ot spray mixed with ail into a vaponzer 
current Altc mating cuncnts have given tho most successful heated by the mantle flame or by a subsidiary heating burner 
results m all re puts Attempts to utilize continuous current A small reservoir of compressed air is used — charged By means 
for lighthouse are lights have up to the piesent met with little of a hand pump — ftr providing the necessary pressure for m 
success lection On first ignition tho vajonzer is heated by a spmt 

fjftciency of the fleet ric Light — In 1883 tho lighthouse author flame to the required tc mperaturc A roscrvoir aii pleasure of 8o tt> 
lties of Gieat Britain dctcnnined that an exhaustive scries of per square men is employed a reducing valve supplying air to 
experiments rIioii hi be earned out at the South boreland with a the oil vessel at 28 w per square inch The consumption ot 

view to ascertaining the rclitivo suitability ot electricity gas and petroloum is as low as 015 or per hour per candle of light 

011 as lighthouse illummants The experiments extended over a intensity in the mantle The intensity of the mantle flame varies 
period of moro than twelve months and were attended by repre from 400 candles m the case of 30 mm diameter mantles to over 
sentatives of most of tho lighthouse authonties of the world The 1200 candles with 55 mm mantles Experimental burners 
results of the trials tended to show that the rays of oil and gas similar to those described have been constructed ly the Trinity 
lights suffered to about equal extent by atmospheric absorption House and by the Irish Lighthouse Board with satisfactory 
but that oil had the advantage ovc r gas by reason of its groator results 

economy in cost of maintenance and in initial outlay on mstalla Tlie following table (prepared by Baron Q de Rochemont) gives 
tion The electric light was found to suffer to a much larger tho intrinsio brightness in a horizontal direction of various light 
extent than either oil or gas light per unit of power by atmo house llluminants employed in I ranee The values are expressed 
spheric absorption but the infinitely greater total mtc nsity of the in carccls (9 o candlos) per square centimetre of the mean hon- 
beam obtainable by its use both by reason of the high luminous zontal focal plane of the luminous source — 
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X wick French mineral oil burner 
2 

3 

4 

5 

6 

Incandescent lighting with compressed 
oil gas 

Incandescent lighting with petroleum 
vapour 

Incandescent lighting with acetylene 
Crater of the eloctrio arc 


0 35 camels 
0 60 
0 80 

0 96 

1 10 
1 18 

2 00 

2 50 
4 00 
900 00 


The luminous intensity of a beam from a dioptric apparatus is 
ceteris paribus proportional to the intrinsic brightness of the 
luminous souice of flame and not to the total luminous intensity 
The intrinsic brightness of the flame of oil lamps increases only 
slightly with their focal diameter consequently while tho con 
sumption of oil increases the efficiency of the burner for a given 
apparatus decreases The illuminating power of the condensed 
beam can only be improved to a slight extent and m fact is 
occasionally decreased by increasing the number of wicks in tho 
burner The same argument applies to the case of multiple nng 
and multiple jet gas burners, which notwithstanding their large 
total intensity have comparatively small intrinsic brightness 

Incandescent Oil Gas Burners — It has been mentioned that 
incandescence with low pressure coal gas produces flames of com 
paratxvely small intrinsic brightness Coal gas cannot be tom 
pressed beyond a small extent without considerable injurious 
condensation and other accompanying ovils Recourse has there 
fore been had to compressed oil gas which is capable of under 
going compression to 10 or 12 atmospheres without detriment 
and can conveniently bo stored in portable reservoirs The burner 
employed resembles the ordinary Bunsen burner with mean 
descent mantle and the rate of consumption of gas is 27 5 cubic 
inches per hour per candle A reduoing valve is used for supply 
ing the gas to the burner at constant pressuro The burners can 
be left for even the whole night without attention The system 
was adopted first in France where it is installed at eight light 
houses among others the Ar men Rock light and has been cx 
tended to other parts of the world including several stations m 
Scotland The mantles used m France are of 30 mm diameter 
and occasionally of larger dimensions The 30 mm mantle gives 
a candle power of 400 

The use of oil gas necessitates the erection of gasworks at the 
lighthouse or its periodical supply in portable reservoirs from a 
neighbouring station A complete gasworks plant costs about 
£800 The annual expenditure for gas lighting in France does 
not exceed £72 where works are installed or £32 where gas is 
supplied from elsewhere In the case of petroleum vapour light 
ing the annual oost^mounts to about £26 

Acetylene —The high illuminating power and intrinsic bright 
ness of the flame of acetylene makes it a very suitable llluminant 
for lighthouses provided the difficulties attending its use can bo 
overcome At Grangemouth an unattended 21 day beacon has 
been illuminated by an acetylene flame for some time and with 
considerable success Acetylene has been used also in tho United 
States Germany the Argentine China &c foi lighthouse and 
beacon illumination Many buoys and beacons on the German 
and Dutch coasts have been supplied with oil gas mixed with 
20 per cent of acetylene thereby obtaining an increase of over 
100 per cent m illuminating intensity In i ranee an mean 
descent burner consuming acetylene gas mixed with air has been 
installed at the Chassiron lighthouse (1902) the flame intensity 
being 1300 candlos with a 56 mm mantle The French Light 
house Service has perfected an incandescent acetylene burner with 
a 55 mm mantle having an intensity of over 2000 candle power 
with intrinsic brightness of 60 candles per square centimetre 


4 Unattended Lights and Beacons 
Until recent years no unattended lights were in exist- 
ence The introduction of Pintschs gas system in the 
early 'seventies provided a means of illumination for 
beacons and buoys of which large use has been made 
Other illuminants are also m use to a limited extent 

Unattended Electric Lights —In 1884 an iron beacon lighted by 
an incandescent lamp supplied with current from a secondary 
battery was erected on a tidal rock near Cadiz A 28 aay 
clock was arranged for eclipsing the light between sunrise 
and sunset and automatically cutting off the current at intervals 
to produce an occulting characteristic Several small dioptric 
apparatus illuminated with incandescent electric lamps have 
been made by the firm of Barbier of Pans and supplied with 
current from batteries of Darnell cells with electric clockwork 
mechanism for oocultmg the light These apparatus have bein 


fitted to beacons and buoys and are generally arranged for 
switching off the current during the daytime They run 
unattended for pel iods up to two months Two separate lenses 
and lamps are usually provided with lamp changer only one lamp 
being in circuit at a time In the event of failure in the upper 
lamp of the two the current automatically passes to the lower 
lamp 

Oil Gas Beacons — In 1881 a beacon automatically lighted by 
Pintscli s compressed oil gas was erected on tho river Clyde and 
many of these structures have since been installed m Great 
Britain America and other parts of the world The gas is con 
tamed in an iron or steel reservoir placed within the beacon 
structure and is refilled by means of a flexible hose on the occa 
sions of the periodical visits of the light tender The beacons 
which remain illuminated for periods up to three months arc 
charged to five atmospheres tho prossure m the Btorage receiver 
on tne tender being greater Many lights aro rmnuled with 
occulting apparatus 
actuated by the gas 
passing from tho ro 
servoir to the burner 
automatically cut 
ting off and turning 
on the supply The 
Garvel beacon (1899) 
on the Clyde is Bhown 
in Pig 12 The 
burnernas seven jets 
and is occulting 

Lxndberg Lights — 

In 1881-82 several 
beacons lighted auto 
matically by volatile 
pttroleum spirit on 
the Lmd berg Lyth 
and Lmdbcrg Trotter 
systems were esUb 
lished in Sweden 
Many lights of this 
type were subse 
quently placed m 
different parts of tho 
world The volatilo 
spirit lamp burns day 
and night Occulta 
tions aro produced by 
a screen or Henes of 
screens rotated round 
the light by the 
ascending current of 
heated air and gases 
from the lamp acting 
mpon a horizontal fan 
Tne speed of rotation 
of tho fan cannot bo 
accurately adjusted 
and the times of 
occultation therefore 
are liable to slight 
variation The li gilts 
run unattended for 
periods up to four 
toon or twenty one 
days 

Benson Lee Lamps 
— An improvement 
upon the foregoing 

was the Benson Lee lamp in which a similar occulting arrangement 
is often used but the llluminant is paraffin consumed in a special 
burner having carbon tipped wicks which require no trimming 
The flame intensity of the light is greater than that of the burner 
consuming light spirit The introduction of paraffin also avoids 
the danger attending the use of the more volatile spirit Twenty 
one of these lights aro m use on the Scottish < oast and many 
in other parts of Great Britain America Canada and other 
countries _ , _ , ,, 

Permanent Jixck Lxyhts —About 1891 the French Lifehthouso 
Service introduced petroleum lamps consuming ordinary high hash 
lighthouse oil and burning without attention for periods ol 
several months The burners are of special (distraction pro 
vided with a very thick wick which is m the first instance 
treated in such a manner as to cause the formation of a deposit of 
carbonized tar on its exposed upper surface This crust prevents 
further charring of the wick after ignition tho oil becoming 
vaporized from tho under side of the crust Many fixed occult 
ing and flashing lights fitted with these burners have been 
established in France and several in other countries In the case 
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of the occulting types a revolving screen is placed around the I 
burner and is carried upon a miniature mercury float The 
rotation is effected by means of a small Gramme motor on a ver 
tical axis fitted with a speed governor and supplied with current ] 
from a battery of primary cells. The oil reservoir is placed 
in the upper part oi the lantern and connected with the burner 
by a tube to which is fitted a constant level regulator for mam 
taming the burning level of the oil at a fixed height In the 
flashing or revolving light types the arrangement is generally 
similar the lenses being revolved upon a mercury float which is 
rotated by the electric motor In the flashing apparatus recently 
established at Saint Marcouf the beam intensity is 1000 candle 
power and it is capable of running unattended for throe months 
The electric current employed for rotating the apparatus is 
supplied by four Lalando and Chaperon primary cells coupled 
m series each giving about 0 15 amperes at a voltago of 0 65 
The power required to work the apparatus is at the maximum 
about 0 165 ampere at 0 75 volt the large surplus of power which 
is provided for the sake of safety being absorbed by a brake or 
govomor connected with the motor 

JVigham Beacon Lights — Mr Wigliam has introduced an oil 
lamp for beacon and buoy purposes consisting of a vertical con 


tainer filled with ordinary mineral oil or paraffin and carrying a 
roller immediately under the burner case over which a long flat 
wick passes One end of the wick is attached to a float which 
falls m the container as the oil is consumed automatically draw 
mg a fresh portion of the wick over the roller The other end of 
the wick is attached to a free counterwoiglit keeping it taut The 
oil burns from th( convex surface of the wick as it passes over 
the roller a fresh portion being constantly passed under the 
action of the flame ] ho light is capal le of burning without 
attention for thirty days Those lights are also fittod with 
occulting screens on the I mdberg system The candle power of 
the flame is small 

r ) T Hjht vessels 

The earliest light vessel placed in English waters was 
that at the Nore m 1732 and before the end of tho 18th 
century several more such Blnps were m use Of modern 
light vessels, many arc built entirely of wood, others are 
composite, and some of iron The wood and composite 
ships are sheathed with Muntz metal Composite built 
vessels are considered most suitable for the service The 
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length of English light vessels vanes from 80 to 105 ft 
with beam of from 20 ft to 23 ft , the tonnage langing 
from 155 to 265 tons The lanterns used in modern 
I" nglish light- vessels and others of the same class are 8 ft 
m diametor, circular m fornl, with glazing 4 ft m height 
They are annular m plan, surrounding the mast of the 
vessel upon which they are hoisted for illumination , thi y 
are lowered to the deck level during* the day Of the 
eighty four light vessels in British waters, including some 
few unattended hght-vessels, eleven aie m Ireland and five 
m Scotland The others are on the coast of P ngland and 
Wales In the United States there are thirty two light 
vessels on the Atlantic seaboard and three on the Pa( lfic 
coast At the present time there are nearly 7 00 light vessels 
m servit e throughout the world The illuminating apparatus 
for almost all light vessels is of catoptric form, the more 
modern vessels being fitted with a senes of 21 m or 24 m 
silvered parabolic reflectors, having 1 , 2 , or 3 wuk mineral 
oil burners m focus The reflectors and lamps are hung in 
gimbals to preserve the horizontal direction of the beams 
The following table gives the intensity of beam obtained 
by means of two types of lefloctor — 

21 inch Trinity House Parabolic Reflector 

Service In ten 
sity < f Beam 
Candles 

Burners — 1 wick Douglass 2715 

2 (catoptric) 4004 

2 (dioptric) 5722 

3 7 F 28 


21 inch Noithern Lighthouse Board Parabolic Reflector 

Service Inten 
sity of Beam 
Candles 


Burners — 1 wick Doty 2177 

1 Douglass 4293 

2 (catoptric) 4265 

2 (dioptric) 7231 


In revolving flashing lights two or more reflectors are 
arranged m parallel m each face Three, four, or more 
faces or groups of mirrors are arranged around the lantern 
in which they revolve, and are carried upon a turntable 
rotated by clockwork I he intensity of the flashing beam 

is therefore equivalent to the combined intensities of the 
beams emitted by the several mirrors m each face Group 
flashing characteristics can be produced by special arrange- 
ments of the reflectors Tho two most powerful hght- 
vessel lights m tho British Isles are the Spurn and S win 
Middle , the latter at the entrance to the Thames each having 
a flash intensity of 20 000 candles At the Sum Middle 
also was placed the first revolving lightship li a ht in 1837 
Fog signals, where provided for light vessels are gener 
ally in the form of reed horns or sirens, the smaller reed horns 
being of the manual type In the Trinity House Service 
many vessels are provided with steam plant for driving 
the air compressors Oil engines have bein recently intro- 
duced for this purpose The approximate cost of a 
modem type of Trinity House light vessel with steam 
power compressed air siren is £16 000 The cost of a 
similar vessel with oil engines is £1 5,200 
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Electrical Illumination — An experimental installation of 
electno light was placed m one of the Mersey light vessels m 
1886 by the Mersey Docks and Harbour Board but unfortunately 
proved unsuccessful The United States Lighthouse Board in 
1892 constructed a light vessel pro 
vided with a j»owerful electric light 
and moored her on the Cornfield Point 
station at Long Island Sound This 
vessel was subsequently placed off 
Sand v Hook ( 1 894 ) Four other light 

vessels have since been provided with 
incandescent electno lights — either 
with fixed or occulting characteristics 
— in the United States at Nantucket 
Shoals (1896) Fire Island (1897) 
Diamond Shoals (1898) and Overfalls 
Shoal (1901) 

Gas Illumination — In 1896 the 
French Lighthouse Service completed 
the construction of a steel light vessel 
(the Talais) which was ultimately 
plaoed at the mouth of the Gironde 
The constiuction of this vessel was the 
outcome of a long series of expen 
mutts carried out with a view to (1) 
regulate the stability 
of a light vessel by 
avoiding all synchron 
ism between its period 
of oscillation and that 
of the waves (2) re 
duce tho vessel s oscil 
lations by the employ 
ment of mam and bilge 
keels of great depth 
(3) produce an efficient 
light vessel at moder 
ate cost and lit by a 
dioptric flashing light 
witn incandescent oil 
gas burners The con 
struction of the Talais 
_ ■ j. was followed by that 

F. 0 14 -Untorn of Sandettl^ of . ser0Ild ttnd larger 

vessel tho S nouu on 

Bimilar linos having a length of 65 ft 6 ins 
beam 20 ft and a draught of 12 ft with a diB 
placement of 130 tons The cost of this vessel 
complete with optical apparatus and gas holders 
with act ommodation for three men was approxi 
mately £5000 and the annual cost of upkeep is 
stated to be £400 The candle power of the 
beam is 35 000 candles The vessel was built m 
1898-99 A third vessel was constructed m 
1901-02 for the SandettnS bank on the general 
lines adopted for the precod mg examples of her 
class but of the following inci eased dimensions 
Length 115 ft width at water line 20 ft 6 ins 
and draught 15 ft with a displacement of 342 
tons (Fig 11) Act ommodation is provided for a 

crew of eight men The optical apparatus (hig 
14) is dioptric consisting of four janels of 250 
mm focal distance carried upon a Cardan 
joint below the lens table, and counterbalance! 
by a heavy pendulum woiglit The apparatus is 
revolved by clockwork and illuminated by com 
pressed gas with incandescent mantle The candle 
power of tho beam is 35 000 Tho gas is con 
tamed in three reservoirs placed in the hold 
The apparatus is contained in a 6 ft lantern con 
struotea at tho head of a tubular mast 2 ft 6 ins 
diameter A powerful siren is providod with 
steam engine and boiler for working the air com 
pressors The total cost of the > esscl including 
fog signal and optical apparatus was £13 600 
Unattended Liqht vessels — In 1881 an un 
attended light vessel illuminated with Pintsch s 
oil gas was constructed for the Clyde and is still 
m use at the Garvel Point The light is occult 
mg) and is Bhown from a dioptno lens fitted at 
the head of a braced iron lattice tower 30 ft above water level 
The vessel is of iron 40 ft long 12 ft beam and 8 ft deep and 
has a storeholder on board containing oil gas under a pressure of 
six atmospheres capable of maintaining a light for three months 
A similar vessel is placed off Calshot Spit in Southampton Water 
and several have been constructed for the French Lighthouse 
Service The latter are provided with deep mam and bilge keels 


similar to those adopted in the larger French gas illuminated 
vessels In 1901 a light- vessel 60 ft in length was placed off the 
Otter Bock on the west coast of Scotland it is constructed of 
steel, 24 ft beam, 12 ft deep and draws 9 ft of water (Fig. 15) 
The focal plane is elevated 25 ft above the water line and the 
lantern is 6 ft in diameter The optical apparatus is of 500 mm 
focal distance and hung m gimbals with a pondulum balance 
and * Cardan joint as in the Sandetti6 light vessel The lllumi 
nant is oil g&B with an occulting characteristic The storeholder 
contains 10 500 cub ft of gas at eight atmospheres sufficient to 
supply the light for ninety days ana nights A bell is provided, 
and is struck both by clappers rnov ea by the roll of tne vessel 
and by means of an automatic striking gear actuated by the gas 
on its passage to the burner Tlius the due action of the bell 
can be depended upon even m calm weather The cost of the 
vessel complete was £2979 

Electrical Communication of Light vessels with the Shore — 
Expenmonts were instituted in 1886 at the £>unk light vessel 
off the Essex coast for maintaining telephonic communication with 
the shore by means of a submarine cable 9 miles m length The 
cable was landed at Walton on the Nazo Great difficulties were 
experienced m maintaining communication during stormy weather 
breakages in the cable being frequent These difticulties have 
subsequently been overcome by the employment of larger vessels 
and special moorings In addition pile lighthouses and isolated 





Fio 15 —Otter Rock I ikht \ easel 

rock and island stations have boon placed m electrical communi 
cation with the shore The Fastnet lighthouse has been electric 
ally connected with tho shore by means of a non continuous 
cable ‘ft being found impossible to maintain a continuous cable in 
shallow water near the rock owing to the heavy wash of the sea 
A copper conductor is earned down from the tower to below low 
water mark, and is separated irom the cable proper laid on tho 
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bed of the aea in a depth of 13 fathome by a distance of about 
100 ft The lighthouse is similarly connected to earth on the 
opposite side of the rook The conductor terminates in a large 
copper plate and to the cable end is attached a copper mushroom 
Weak currents are induced in the lighthouse conductor by the 
main current in the cable and messages can be 
received in the tower by the help ot electrical 
relays 

The possibilities of eethenc communication 
between isolated lighthouses and light ships and 
the shore are as yet undeveloped It is prob 
able that the solution of the difficulties now 
attending the maintenance of submarine com 
mumoation m such cases will be found in some 
adaptation of the Marconi or other similar system 
(See Telegraphy Wireless ) 

6 Illuminated Buoys 

The general ques 
tion of buoying of 
coasts, rivers and 
estuaries has been 
dealt with m the ar 
tide Buoy Pintsch s 
oil gas has been m use 
for the illumination 
of buoys since 1878 
In 1883 an automatic 
occulter was perfected, 
worked by the gas 
passing from the re 
servoir to the burner 
The lights placed on 
these buoys burn con 
tmuoubly for thice or mort months 
and the buoys and lanttins arc madt 
in various foinas and sizes lhe spai 
buoy (Fig 16) is sometimes adopted 
for situations when strong tides oi 
currents have to be contended with 
Oil gas lights are frequently fitted to 
Courtney whistling buoys and to bell 
buoys A bell clappc i for buoys has 
been introduced worked automatically 
by the gas as iu the case of the Ottei 
Rock light vessel bell One form of 
clappei actuated by the roll of the 
buoy (shown m Fig 17) consists of 
a hardened steel ball placed in a 
horizontal phosphoi bionzo cylinder 
provided with rubber butleis lime 
of these cylinders are arrange d around 
the mouth of the bell, which is struck 
by the balls iollin & backwards and 
forwauls as the buoy moves 

In the ordinary type of gas buoy 
lantern the burner employed is citlui 
of the multiple jet type or an Aigand 
ring of 18 mm dnmeter It has 
been found impracticable to use in 
candescent mantles for buoy lights 
The lenses employed art of cyhn 
dncal dioptric fixed light form, 100 
mm to 300 mm diameter Some 
of the largest types of gas buoy in 
use on the French coast have an 
elevation from water level to the 
focal plane of o\ci 26 feet with a 
beam intensity of more than 200 
candles Oil gas forms the most 
trustworthy and efficient lllummant 
for buoy purposes yet introduced The system has been 
largely adopted by lighthouse and harbour authorities, 


and there are now some 1000 buoys fitted with these 
apparatus, m addition to 250 beacons, light vessels and 
boats Several buoys have been fitted with electric light, 
both fixed and occulting, similar to those designed for 
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In 17— Buoy Bell 

beacon purposes Seven electrically lit spar buoys were laid 
down in the Gedney Channel New 'V ork J ower Bay m 
1888 Ihese were illuminated by 100 candle power Swan 
lamps with continuous current supplied by e ible from a 
power station on shore lhe wear and teai of the cables 
has caused consider ible tioublo and expense In 1894 
alternating current was mtioduced and ten buoys lighted 
1 he se aie still m service Wigham s oil lumps have also 
been in some cases fitted to buoys 

7 lUxf Su/nah 

The introduction of coast fog signals is of comparatively 
recent date lliey wcio until the middle of the 19th 
century practically unknown except so fai as a few 
isolated bells and guns \ure concerned lhe increasing 
demands of navigation and the application oi steam power 
to the propulsion of ships rc suiting m an increase of their 
speed, drew attention to the nt cessity of providing suitable 
signals as aids to navigation during fog and mist In timos 
of fog the inarmei cm expect no ceitam assistance fiom 
even the most efficient system of coist lighting, since 
the beams of light from the most powerful elc c tru light 
house aie frequently entirely dispersed and ibsoibed by 
the particles of moisture forming a sea fog of even 
moderate density at a distance of less tlnn a quirter of 
a mile from the shore lhe caiclul experiments and 
scientific l esc arch which have been devoted to the subject 
of coast fog signalling have produced much that is useful 
and valuable to the rnarmei, but unfortun itely the prac 
tieal results so far have not been so satistac tory is might 
be desired, owing to (1) the very short range oi the most 
powerful signals yet pioduted umlci certain unfavourable 
acoustic conditions of the atmosphere (J) the difficulty 
experienced by the marinei m judging at anj time how 
far the atmospheric conditions aie agxmst him in listening 
for the expected signal and (3) the difficulty m locating 
the position of a sound signal by phonic observations 

Bells and gonqn are the oldest and genoially speaking the 
least efficient forms of fog signals Under very favourable 
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acoustic conditions however the sounds may be audible at oon 
siderable ranges On the other hand, the 2 ton bells formerly at 
the Kddystone have been inaudible at distances of a few hundred 
yards The 1893 United States trials showed that a bell 
weighing 4000 lb struck by a 450 lb hammer was heard at a 
distance of 14 miles across a gentle breeze and at over 9 miles 
against a 10 knot breeze Bells are frequently used for beacon and 
buoy signals and in some cases at isolated rock and other stations 
where theie is insufficient accommodation for sirens and hoi ns 
In the Trinity House Service their use is, generally speaking 
restricted ti these cases but in other countnes they arc more 
frequently employed Gongs usually of Chinese manufacture 
have been in urn at many English lightships until quite recently 
and also at other stations In the lrimty House Service these 
have been superseded by more powerful sound instruments 

Explosive Signals —Guns were long used at many lighthouse 
and light vessc 1 stations in England but the Trinity House has 
substituted other explosive or wind signals for all formerly 
employed Several guns are still m use as fog signals at Irish 
lighthouses and light vessc Is and in many instances abioad No 
< xplosive signals are now m use on the coast of the United States 
In 1878 sound rockets charged with gun cotton were first used at 
1 lamborough Head and were soon afterwards supplied to many 
other stations The nitrated gun cotton or tomte signals now 
generally used in preference to all other explosive signals are made 
up in 4 oz charges and hung at the end of an iron jib or pole 
attached to the lighthouse lantern or other structure and firea by 
means of a detonator and electric spark These can bo discharged 
within 12 ft of a structure without danger The cartridges mav 
be stored fora considorabli period without deterioration and with 
safety This form of signal is now very generally adopted for 
rock and other stations in ( rest Britain Canada Newfoundland 
northern turopo and other parts of the world ono type will be 
noticed in the illustration of the Bishop Rock lighthouse attached 
to the lantern (Fig 2) 

Whistles — Whistles whether sounded by air or by steam are 
not used m Great Britain except in two instances of harbour 
signals under local control It has been objected that their sound 
has too great a resemblance to steamers whistles and they are 
wasteful of power In the United States and Canada they 
have been however largely used The whistle usually em 
ployed consists of a metallic dome or bell against which the 
nigh pressure steam impinges Rapid vibrations are set up 
both m the metal of the bell and in the internal air producing 
a shrill note The Courtney buoy whistle already referred to 
is an American invention and many of these instruments are 
in use in the United States Prance Cirmany and elsewhere 

Heed Horns — These instruments in their original form were 
the invention of Daboll an experimental horn of his manu 
faoture being tried in 1851 by the United States Lighthouse 


Board In 1862 the Trinity House adopted the instrument for 
seven land and light- vessel stations For compressing air for the 
reed horns as wen as sirens, caloric, steam, gas, and oil engines 
have been variously used, according to local circumstances. The 
reed horn was much improved by the late Professor Holmes and 
many examples from his design are now in use m England and 
America. At the Trimty House experiments with fog signals at 
St Catherine s (1901) several types of reed horn were expen 
mented with The best of them was the ‘ Stentor horn wnich 
ranked second only to the siren instruments under trial The 
working pressure is 120 lb per square in , and the nickel steel 
reed 4} in long by If in wide The reed made 265 vibra 
tions per second and the instrument consumed 2 cubic feet 
of air (measured at atmosphenc pressure) per second of blast 
The Trinity House Service horn with a somewhat smaller reed 
also gave satisfactory results blowing at 15 lb pressure with a 
consumption of 67 cubic feet per second and 897 vibrations A 
small manual horn of the Trinity House type consumes 67 cubic 
feet of air at 5 lb pressure and of its class is about the most 
satisfactory instrument yot produced The horns or trumpets 
are of brass Reed horns either power driven or of the manual 
pattern are in use m many Trimty House light vessels and are 
also used in most other lighthouse services An experimental 
reed horn has been recently placed upon an isolated beacon near 
Vancouver the reed of which is actuated automatically by electno 
current conveyed by a cable from a station on shore 

Sirens — Undoubtedly the most powerful and efficient of all 
wind fog signals is the siren The principle of this instrument 
may be briefly explained as follows — It is well known that if the 
tympanic membrane is struck periodically and with sufficient 
rapidity by air impulses or waves a musical sound is produced 
Robinson was the first to construct an instrument by which 
successive puffs of air under pressure were ejected from the mouth 
of a pipe He obtained this effect by using a stop cock revolving 
at high speed in such a manner that 720 pulsations per second 
were produced by the intermittent escape of air through the 
valves or ports a smooth musical note being given Gagniard de 
la Tour first gave such an instrument the name of siren and con 
structed it m the form of an air chamber with perforated lid or 
cover the perforations being successively closed and opened by 
means of a similarly perforated disc fitted to the cover ana 
revolving at high speed The perforations being cut at an angle 
the disc was self rotated by the oblique pressure of the air m 
escaping through the slots Dov4 and Helmholtz introduced 
many improvements and Brown of New York patented about 
1870 a steam siren with two discs having radial perforations or 
slots The cylindrical form of the siren now generally adopted is 
due to Mr Slight who used two concentric cylinders one revolving 
within the other the sides being perforated with vertical slots 
To him is also due the centrifugal governor largely used to 
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regulate the sped of rotation of the sirtn Ovor the siren mouth 
is placed a conical trumpet to collect and direct the sound in the 
desired direction In the Fnglish service these trumpets are 
generally of considerable length vertically with bent top and bell 
mouth Those at St Catherine s are of cast iron with copper 
bell mouth and have a total axial length ot 22 ft They are 

5 m in diameter at the siren mouth the boll mouth being 

6 ft m diameter At St Catherine s the sirens are two m 
number, 5 in in diameter bung sounded simultaneously and 
in unison Eaoli siren is provided with ports for producing a 
high note as well as a low note the two notes being sounded m 
quiok succession once every minute The trumpet mouths are 
separated by an angle of 120 between their axes This doublo 
form has been adopted in certain instances where the angle 
desired to be covered by the sound is comparatively wide In 


Scotland the cylindrical form is used generally either automatic 
ally or motor driven By the latter means the admission of air 
to the siren can be delayed until the cylinder is rotating at full 
speed and a much sharper sound is produced than m the case of 
the automatic type The Scottish trumpets are frequently con 
structed so that the greater portion ot the length is horizontal 
The Girdleness trumpet has an axial length of 16 ft 11 ft 
6 m being horizontal The trumpet is capable of being 
rotated through an angle as well as dipped below the horizon 
It is of cast iron no bell mouth is used and the conical mouth is 
4 ft m diameter In France the sirens are cylindrical and very 
similar to the English self driven type The trumpets have 
a very short axial length 4 ft 6 m and are of brass placed 
vertically, with bent bell mouth Steam has been abandoned 
m France for working sirens, and all are now supplied with air 
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at a pressure of 28 lb per square inch The Trinity House has 
recently remtroduoed the use of diso sirens, with which expon 
ments are still being earned out The new Casquets siren has 
discs 7 m in diameter and is motor driven satisfactory results 
have been obtained For light vessels and rock stations where it 
is desired to distribute the sound equally m all directions the 
mushroom head trumpet is occasionally used The Casquets 
trumpet of this type is 22 ft m length of cast iron with a mush 
room top 6 ft m diameter In cases where neither the mushroom 
trumpet nor the twin siren is used the single bent trumpet is 
arranged to rotate through a considerable angle Table IV 
gives particulars of a few typical sirens of the most recent form 

Sinoe the first trial of the steam siren at the South 1 oroland in 
1873 a very large number of these instruments have been estab 
lished in Great Britain both at lighthouse stations and on board 
light vessels In all cases in Great Britain and France they aro 
supplied with air compressed by steam or other mechanical 
power In America ana some other countries steam sirens arc 
also m use 

The St Catherine s Experiments — Extensive trials wero carried 
out during 1901 by a committee of the Trinity House at St 
Catherines lighthouse, Isle of Wight with several types of 
snens and reed horns The committee also experimented with 
several forms of trumpet including some elliptical ones the long 
axis being placed vertically The conclusions of the committee 
may be briefly enumerated as follows — (1) When a large arc 
requiroa to be guarded two fixed trumpots suitably placed arc 
more effective than one large trumpet capable of bomg rotated 
(2) When the arc to be guarded is larger than that effectively 
covered by two trumpets the mushroom head trumpet is a satis 
factory instrument lor the purpose (3) A siren rotated by a 
separate motor yields better results than when self driven (4) 
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Ho advantage commensurate with the additional power required 
is obtained by the use of air at a higher pressure than 25 lb per 
square inch (5) The number of vibrations per second produced 
by the siren or reed should be m unison with the proper note of 
the associated trumpet (6) When two notes of different pitch 
are employed the difference between these should if possible be 
an octave (7) For calm weather a low note is moie suitablo than 
a high note but when sounding against the wind and with a 
rough and noisy sea a high note lias the greater range (8) From 
causes which cannot be determined at the time or predicted 
beforehand areas sometimes exist m which the sounds of fog 
signals may bt greatly enfeebled or e\en lost altogether This 
effect was more frequently observed during comparatively calm 
weather and at no groat distance from the signal station (It has 
often been observed that the sound of a signal may be entin ly 
lost within a short distance of the sourt e while heard distinctly 
at a greatei distance and at the same tnno ) (9) The siren was 
the most effective signal experimented with Gie rted horn 
although inferior in powei is suitable for situations of secondary 
importance (No explosive signals worr under tnal during the 
experiments ) (10) A log signal owing to the uncertainty 

attending its audibility must be regarded only as an auxiliaiy 
aid to navigation which cannot at all times be relied upon 
The following table (V ) gives the t tal numbus of fog 
signals of ea h class in use on 1st Tanuary 1902 m several 
countries When two kinds oi signal ire employed at any 
one station ono being subsidiary the latter is omitted from 
the enumeration Buoy and unattended beacon bolls and 
whistles are also omitted but some local port and harbour 
signals not under the immediate jurisdiction of tlio various 
lighthouse boaids aro included more especially in Great 
Britain 
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8 Light house Administration 

Most countries possess organized and central authorities 
responsible for the installation and maintenance of toast 
lights and fog signals, buoys, and beacons 

United Kingdom — In England the Corporation of Trinity 
House or according to its original charter The Master Vardens 
and Assistants of the Guild # Fratermty or Brotherhood of the 
most glorious and undivided Trinity and of St Clement m the 
parish of Deptford Strond m the county of Kent existi d in the 
reign of Henry VII as a religious houge with certain duties 
connected with pilotage and was incorporated during the rugn 
of Henry VIII In 1565 it was gi\en certain rights to maintain 
beacons Ac but not until 1680 did it own any lighthouses 
Since that date it has gradually purchased most of the ancient 
privately owned lighthouses and has erected many new ones The 
Act of 1836 gaite the Corporation control of Fnglish lights with 
certain supervisory powers over the local lighting authorities 
including the Irish and Scottish Boards The Corporation now 
consists of a master, deputy master and 22 elder brethren (10 of 
whom are honorary) together with a number of younger brothren 
who however perform no executive duties In Scotland the lights 
are under the control of the Commissioners of Northern I lght 
houses incorporated m 1798 Tliore aro seveial local light boaids 
m Scotland the principal boing the Clyde Lighthouse Trustees 
The lighting of the Irish coast is m the hands of the Irish Lights 
Board though formerly an ancient corporation the Dublin Ballast 
Board had control The three lighthouse boards of tlic United 
Kingdom are subordinate to the Board of Trade which controls 
all finances The coast and harbour lights of Cicat Britain and 
Ireland are upwards oi 1000 m number with ovt r 215 fog signals 

United States — The United States Lighthouse Boaid was con 
stituted by Act of Congress in 1852 The Secretary of the 
Treasury is the ex officio President The Board consists of two 
officers of the navy two engineer officers of the army and two civili an 
scientific members with two secretaries one a naval officer the other 
an officer of engineers in the army The members are appointed 
by the President oi the United States The coast line c€ the 


States with the lakes and rivers is dividt 1 into 16 executive 
distric ts for purposes of administration 

trance — Tho I lghthouse Board of Franco is known as the 
Commission des 1 liaios dating from 1792 and remodelled m 1811 
It consists of four engine ers two naval officers and one member of the 
Institute one inspector general of maiine engineers and ono hydro 
graphic engineer Ihe chief executive officers arc tho Inspector 
l onoral of J outs et Chauss^es who is diroctor oi the Board and 
another engineer of tho same corps who is engineer in chief and 
secretary Tho Board has control ot about 700 lights including 
those of Corsica Algiers, &c A similar system has been estab 
lished m Spam 

English Colonies — In Canada the coast lighting is in the 
hands of the Minister ot Marino and in most other colonies tho 
Public Works Departments have control ot lighthouse matters 

Other Countries — In Denmark Austria Holland and many 
otlior countries tho Minister of Mai mo has charge ot the lighting 
and buoying of coasts m Belgium tho 1 ublic W orks Department 

Authorities — Renaud LcsPhares Pans 1881 — Edwards 
OurSeaMarks London 1884 — Hkai Ancient ami Modern Light 
houses Boston 1889 — Allard LesPliarcs Ians 1889 — Rky 
JLes Progris d Eclairage des C6tes Pans 1898 — Dk Rochfmoni 
and Dei itF7 Cours dc Jravaux Mantimes vol n Pans 1902 
— 1 arliamentary Reports on Lighthouse Illummants 1883 et seq 
— Notice sur les Appareils d Felairage (French Lighthouse Service 
exhibit at Chicago) laris 1893 — Report on th U S Lighthouse 
Board Exhibit at Chicago Exhibition Washington 3894 — hotice 
sur Its Appareils d Eclairage (i rencli I lghthouse Servu e exhibit at 
Pans) Pans 1900 — Report of the Trinity Hi use tog Signal Com 
mittee{ Parliamentary Paper) 1901 — Annual J epoits of U S I ight 
house Board passim — lroc Jut Maritime Conjress (1 893 set 4) 
London 1893 — Irons Jut Nav Congress (1900 sec J) Paris 

1901 — Proc Int Engineering Congress (1901 sec 2) Glasgow 

1902 — Douglass The New hddystone lighthouse m Proc 

Inst C E vol lxxv The Bishop Rock Lighthouses ibul 
vol cvui — Hopkinsoh Electric Lighthouses of Macquano and 
Tino ibid vol hxxvn — SrBVFNsoN Ailsa Craig I lghthouse 
and Fog Signals, ibid vol lxxxix Lighthouse Retractors, 
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t bid vol cxvii — Salmon o Tory Island Lighthouse 

ibid vol cviii — Bklbneh 4 Lighthouse Lenses ibid vol 
cxi 4 Powers of Lighthouse Lights ibid vol cxxn — 
Purves 4 Equiangular Pi isms ibid vol cxxvui — Douclask 
and Puavkb 4 Dioptric Ap] aratus for Lighthouses ibid vol 
cxxxvn — Stevjnhon Isle of May Lighthouse Proc Inst 

Meek h 1887 — Ki nwari> Lighthouse Work 1837-1887 
Nature June 1887 — f N Dougiass Beacon Lights and 
Fog Signals J roc Royal Inst 1889 — Rinikiufi 1 ropn^tds 
Optiques dcs Appan ils di I liaros Annales des Pants et Chaussdes 
1894 — 1 in 1 1 lu Coast Lighthouse Illumination in 1 ranee 

Engineering 1896 Now Electric lighthouse of lenmarch 
t bid 1898- 1 undy Island 1 lghthouse Engineering 1898 — 

Lighthouse F ngineering at tho ram F xhibition 1 he Engineer 
1900 1 ‘>01 — ( i d\k Coast Fog Signals ibui 1902 

(w T 1) ) 

Liguria, a territorial division of northern Italy lying 
between the Ligurian Alps and Apennines on the N and 
the Mediterranean on the & , and extending from the 
frontier of 1 ranee m the W to the Gulf of Spczia in the 
E It embraecs the two provinces of Genoa and Porto 
Maunzio, which have an area of 2017 squat e miles 
Population (1881) 892 173, (1901) 1 080,944 Its 
prmciptl products are wheat maize wine, oranges 
lemons, fruits, olives, and potatoes though the ohv* 
groves are being rapidly supplanted by flower gardens, to 
grow flowers for export Copper and lion py rites are 
mined Tho principal branches of industry are iron works, 
foundries, iron shipbuilding engineering and boiler works 
(Genoa, Spczia, Sestri Ac ) the production of cocoons, 
the manufacture of cottons and woollens Owing to the 
sheltered situation and the mildness of their climate many 
of the towns along this part of the Italian coast are chow n 
by thousands of foreigneis for winter residence whilst the 
Italians frequent them in summer for seabathing The 
history is comprised under Gpnoa (<[ v ) and in the art 
Lk ukia (9th edition) 

Si i also Rivn ua also W II 111 imhk IIali 1 he Ron ans on 
the 1 imera and Hit 1 fane (London 1898) 

Li Hungf Chang* (1821-1901) Chinese states 
man, was horn on lbth February 1821 at Hofei, m Anhui 
From his unlit st youth he showed marked ability and 
whin quite young he took his bachelor degree In 1847 
lu buamc a ( htmluh or giaduate of the highest ordei 
and two yeirs later was admitted into the Impend Ilanlm 
College Shortly aft< r this the Ctntril Provinces of th< 
Lmpiro were in\ idt d by the Taipm^ lclnds, and m defenu 
of lus mtm district lu raised a regiment of militia, wuth 
which lit did such good sciviet to tho Impel lal cause that 
he attracted tlu attention ot Iseng Kwofan, the geneial 
lHsimo in comnund In 18)9 lu was transttried to the 
province of 1 uli kicn, when he was given the rank of 
Laotai oi Tntuulunt of ( neuit But Iseng had not 
foi gotten him uul it Ins request Ti was recalled to takt 
part against the nix Is Foitunately for linn he found 
his cause supported by the 4 F \er Vie torious Army * whit h, 
after having been nwd by an Amtritan named Ward, was 
finally plitid under the command ot Got don With this 
support Li gained numerous victories o\ii the lebeJs, 
ending m tho sur rendu of Sooe how and the capture of 
Nanking Foi tin so exploits ho was made gout nor of 
Kiangsu, was dteoialtd with a bellow Tacket and was 
created an tail One incident connected with tho sui 
render of Soochow howevei has lift a lasting stain upon 
his character By an arrangement with Goulon tho ltbtl 
Wangs, or princes yielded the city on condition tint their 
lives should be spaud In spite of the assurance given 
them by Gordon, Li oidered then instant ext cut ion This 
breach of faith so aroused Gordon s indignation that he 
seized a rifle, intending to shoot the falsifier of lus woid 
and would have done so had not Li sived himself by flight 
On the suppression of thp rebellion (1864) Li took up Ins 
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duties as governor, but was not long allowed to remain 
in civil life On the outbreak of the Nienfei rebellion 
(1866) he was ordered again to take the field, and after 
some misadventures he succeeded in suppressing the move 
ment A year later he was appointed viceroy of Hukwang 
in which post he remained until 1870, when the occurrence 
of the Tientsin massacre necessitated his transfer to the 
scene of the outiage He was as a natural consequence, 
appointed to the viceroyalty of the metropolitan province of 
Chihli, and soon justified his appointment by the energy 
with which he suppressed all atte mpts to keep alive the 
anti foreign sentiment among the people For his services 
m this respect he was made Imperial Tutor and member 
of the Grand Council of the Empire and was decorated 
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with many eyed peacocks feathus To his duties as 
Viceroy were added those belonging to the Sup* rmtendent 
of Trade and from that turn to the day of his death, with 
some few mtcivils ot rotnuiunt, ht praetieally eonducted 
the foiugn policy of tho ( ovunment He concluded th* 
Chetoo Convention with Sn Thomas Wade (1876), and 
thus bi ought to a close the incident ot the murder of 
Mr Margaiy in Yunnan he ai ranged tieaties with Peru 
and Jap m, and he actively due etc d tho Chinese policy in 
Korea On the death of the Fmpcioi Tungchih in 1875 
he, by suddenly mtioducing a lai n e aimed force into tho 
capital, effected a couj) d elat by wine h the Fmperor Kwang 
Su was put on the throne under the tutelage of the two 
Dowager F mprtssts , and in 1 886, on the conclusion of the 
Franco Chinese war, he arranged a treaty with France 
Li was always strongly impressed with the necessity of 
strengthening the Empne, and when \iceioy of Chihli he 
laised a large well-dulled and w e 11 armed force, and spent 
vast sums both m fortifying loit Aithur and the Taku 
Forts and m increasing the navy For years he had 
watqhed the successful rcfoims effected m Japan, and had 
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a well founded dread of coming into conflict with that 
empire But m 1894 events forced his hand, and m con 
sequence of a dispute as to the relative influence of China 
and Japan m Korea, war broke out The result proved 
the wisdom of Li’s fears Both on laud and at sea the 
Chinese forces were ignominiously routed and m 1895 on 
the fall of Wei hai wei, the Emperor sued for peace With 
charactenstic subterfuge his advisers suggested as peace 
envoys persons whom the Mikado veiy propuly md 
promptly refused to accept and finally Li was sent to 
represent his Imperial master at the council which was 
assembled at Shimonoseki With great diplomatic skill 
Li pleaded the cause of his country, but fin illy had to 
agree to the cession of lormosa, the Pescadores, and the 
Liaotung peninsula to the conquerors, and to the payment 
of an indemnity of 200,000,000 taels By a subsequent 
arrangement the Liaotung peninsula was restored to China 
in exchange lor an increased indemnity A regrettable 
incident occurred during the peace discussions at Shimon 
oseki As Li was being borne through tht narrow streets 
of the town a would be assassin fired a pistol point blank 
in his face Happily the wound inflicted was not serious, 
and after a tew days rest he was able to take up again the 
suspended negotiations In 1896 he was appointed to 
represent the I mperor at the coronation of the I&ai and 
on that occasion he visited C ermany, Belgium, I lance, 
England and the United States of America lor some 
time after his return to China Ins services weie demanded 
at Peking, where he was virtually constituted Minister foi 
Foreign Affairs but in 1900 he was ti an sf erred to Canton 
as viceroy of the two Kwangs The Boxer imminent, 
however, induced the Emperor to ri coill him to the c ipital, 
and it was mainly owing to his cxeitions tliat, at the con 
elusion of the outbreak, i protocol of peace was signed in 
September 1901 Tor many months the health of the 
veteran statesman had been tailing and the difficulties lie 
encountered in bringing about the teims of the settlement 
increased his indisposition As the autumn advanced his 
medical advisers recognized that the ( nd was m ar and he 
died on the 7th of Novombei 1901 He left three sons 
and one daughter (n k j> ) 

See also China, Hutu) y 

Lille, capital of trench Handers and the department 
of Nord It is both a fortified place of the first oidc r 
and an important industrial and commercial city, situate d 
in a district remarkable for its naturil fertility md tor 
the high development of its agriculture It is at the 
junction of several important railway # lincs 1 53 miles from 
Pans The l)eule canal places the nvei boats oi neigh 
bounng ports and Belgium in communication with the 
town I lax spinning occupies 31 factories, with 205 000 
spindles, 12,000 workpeople, and an annual pioduction 
valued at XifOOO, 000 , cloth table linen dimask, ticking, 
canvas lmen tape and flax velvet for upholstuers use 
are manufactured to the value of £\ 200 000 per innum , 
15 establishments employing 3000 woikpcople, manufac 
ture flax thread for sewing and lace making valutd at 
XI, 200 000 per annum woollen fabric s icprcsc nt £ J 60 000 
to X200,000 a year and cotton spinning and the making 
of cotton twist (750,000 spindles) of especially fine quality 
occupy 10,000 persons who annually pioduce £2 000 000 
worth of goods Lille also possesses a very important 
printing establishment with more than 500 workpeople, a 
tobacco manufactory (1200 workpeople), and 29 breweries, 
while chemical, oil and sugar works, bleaching grounds, 
dye works, and establishments for the making of machinery 
employ 12,000 workmen Great quantities of plant for 
sugar works and distilleries, military stores, mac hmejcy and 
bridges of all kinds are further notable manufactures JLille 
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is also an interesting town on account of its art collections, 
which rank among the richest in Franco Ihey are now 
collected m the lalais dcs Arts (1888-93) The church 
of Notre Dame dc la frulle a resort of pilgrims, is the 
finest in French Handers Its construction was lcsumed 
m 1892 There is a monument to General laidherbe one 
of Lille s most illustrious sons and a hero of the war of 
1870 Population (1886) 143 135, (1901), 215 4 U 

Lima, l eoist department of cential Peru with an 
area of 14 760 square miles and i popidation (1896) of 
298,106 It ih divided into si\ provinces Chaneaj 
Lima— in which is tlu c ipital of the republic , the cit> of 
Lima with its submits t horrifies (1>000) Miraflores 
(6000), and Barranca ( 5000) — C mite (until Huarochiri, 
and Tauja The town of Huanc ivehc x m the sierra has 
a population of 8000 

Lima, the capital of Peru situated on a sloping plain 
between the Andes md the Picihc 5 miles inland from 
the latter, m about 12 S lat I he national library 
suffered severely during the Chili in oc cupation m 1881-83, 
but was reopened in 1884 The construction of a new 
school of medicine was begun m the Botanical Garden m 

1899 Lima possesses amongst her public institutions a 
school of mines and engineering (1874), with good eolloc 
tions and laboratoru s an institute for the arts and trades, 
a mint , a naval and military institute , the national 
museum of Peiuvian antiquities, and a geogiaplncal 
society founded m 1888 The university was attended 
by 650 students m 1898 The average summer tempera 
ture is 84 b alir , tile aieragc wmtei temperature, 56 
During the latter season frequent mistH make the air clnll> 
and the streets muddy In spite of i good system of 
underground drainage and an linpiovcd water supph, 
I irna is not on the whole i healthy plac< fc uis dysc ntery 
and tuberculosis are all prevalent lopuDticm (1891), 
103 556, (1900), estimated at 113000 Many of the 
well to do inhabitants live wdioll} or m part at Miraflores, 
5 miles south of the city, and Uhoirillos 7 milts south of 
tile city is much visited in summer for st a bathing Lima 
is tlu commcruil as well as the administrative centre of 
the country but its foicign trade is conducted through 
the port of Callao on the Pacific 7 miles to the west In 

1900 this port was cnteied and cleared by an aggregate of 
2752 vessels of altogether 1,338 984 tons The imports 
consist principally of coal, wheat and floui, rice maclnneiy, 
and textiles and the expoits of chemicals, sugar, salt, 
hides, wool, and groecnes (See lurtlnr under Calj ao ) 

Lima, a city of Ohio U S A , c ipital of Allen county 
on the Ottawa rivei at an iltitiule of 872 feet and 
at the inter section of six railways It is m the heart of 
the grtat petroleum and natural gas fields of Ohio and 
Indiana, and is one ol the most important points in the 
country for the storing refining and shipping of petroleum 
It has also railway repair woiks and extc nsive manufactures 
It is the seat of I ima ( ollege, a I utlier in institution 
founded in 189 5 which in 1899 had a faculty of 11 
instructors and was attended by 171 students Popu 
lation (1890), 15,981 (1900) 21,723, of whom 1457 

were foreign born and 731 weie negroes 

Limasol bee Cyikus 

Limbourg (Flemish, Timhnu/) a province of 
Belgium, bordering on the Dutch prounces of I nnburg 
and Brabant and the Belgian pi ounces of Antwerp, 
Brabant, and Liege Its livers ire the Meuse, forming 
its eastern frontier, and tho Deiner, falling into the basm 
of the Scheldt, to the west C mals serve the purposes 
both of navigation and irrigation , the canal from Li6ge to 
Maastricht is prolonged northwards by the canal from 
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Maastricht to Bois-le-duc, whence there branches off a 
junction canal from the Meuse to the Scheldt, ending at 
Antwerp From this latter, again, are detached a branch 
to the military camp of Beverloo and another branch to 
Hasselt Agriculture is followed by more than a third of 
the population, the crops consisting more particularly of 
rye, oats, wheat, barley, ancl beetroot Other branches of 
industry are the distillation of gm from gram, the fatten 
mg of cattk , the manufacture of sugar from beetroot, and 
flour milling In 1901 a new coalfield was discovered m 
the north east of the provinee, in the district of La Cam 
pine The province is divided into three administrative 
ariondissements, the capitals of which are Hasselt (15,000) 
the capital of the province, lorigres (9350), and Maeseyck 
At Bourg Leopold, in the midst of the vast heaths stir 
rounding this commune, is set up the camp of Beverloo, 
designed for the instruction of the army Iimbourg is 
the smallest and one of the least populous of the provinces 
of Belgium Ttsaieais9 31 square miles and its popu 
lation, 206,200 in 1875, was 244,1 19 in 1901, or 262 in 
habitants per square mile, an increase of 18 4 pci cent as 
compared with a 25 per cent increase eluting the same 
period for the whole of Bf Igium 

Limburg, the southernmost province of Holland, 
bordering m the east on lthenish Prussia and m the south 
on Belgium 9 he noith and the south of the province 
present a striking contrast The south is more ele vated, by 
from 300 to 650 feet, culminating near Vaals at 1056 feet 
The ncli soil (Iimhh) around Maastricht and the coalfields 
m the neighbourhood of >St Pntcrsbeig have furnished 
a basis loi a dense i and moio prosperous population, 
reminding one of Belgium rathei than of Holland The 
north of the pi o\ nice, on the othei hand sandy and 
covered with heath and fens except near the Meuse, 
supports a pool and sparse population, of an aspect like 
that of North Brabant Altogether about 40 pel cent of 
the* surface is arable, 1 l per cm t forest 11 pel cent meadow 
and pasture, and 22 per cent uncultivated r Ihc Meuse 
being of too impetuous current m winter, and too shallow 
in summer, there is nowhere in the provinee any considei 
able navigation or commerce Iheie are stone quarries 
near Maastncht and at Valkonbuig The output of coal 
m 1899 was 212,972 niitiic tons Iopulation (1899), 
286,811 

Llmorick, a maritime county of Irt land, province 
of Munstei 

Iopulation Iho arm of the admimstiativo county in 1900 was 
002 973 ocion of which 100 191 were tillage 427 307 pasture 
293 fallow 9009 plantation 9313 turf hog 4007 marsh 24 9 >0 
barren mountain and h 091 wata roads leuces &c The now 
administrative county under the Local l ovcrnmeiit (Ireland) Act 
1898 is identical with the old judicial county The population m 
1881 was 180 012 and in 1891 1 j 8 912 ot whom 78 607 were 
males ami 80 305 females divided as follows among the ditlcient 
religions - Roman Catholics 1 #0 789 liotostant Episcopalians 
6673 Methodists 029 1 rosbytenaiiH 42b ancl otliei denomina 
toons 895 The decrease of population between 1881 and 1891 
was 12 02 pei cent The avciage nunibei of persons to an acre 
tor the whole county was 23 01 the total population 117 484 

]iersons inhabited the rural districts being an avciage of 129 
persons to each equal c mile undei crops and pastuu The popu 
lation m 1901 was lib 018 (Roman Catholics 1 18 09 J 1 rotestant 
Episcopalians 5777 Methodists 704 I lesbytonans 400 others 
444) being a decrease ot 8 1 poV cent The following table gives 
the degree ot education m 1891 (excluding the city of Limerick) *- 



Males 

Females 

mi,l P rcentage i 

IlC 

1 r Ki Presb 

Meth 

Read and write 

43 002 

41 481 

84 483 76 0 

92 8 95 9 

91 8 

Read only 

4 052 

4 847 

8 399 7 7 

iO 2 1 

4 7 

Illiterate 

8 068 

9 505 

17 573 16 8 

4 4 2 0 

8 5 


The percentage of illiterates among Roman Catholics m 1881 was 
24 9 Excluding the city of Limench m 1891 there were 12 
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superior schools with 426 pupils (Roman Catholics 425 and Pro 
testant 1) and 258 primary schools with 21 139 pupils (Roman 
Catholics 20 678 and Protestants 461) The number of pupils 
on the rolls of the National schools on 31st December 1900 was 
25 072 of whom 24,292 were Roman Catholics and 780 Protestants 
The following table gives the number of births deaths, and 
marriages m various years — 



In 1900 the birth rate per 1000 was 22 5 and the death rate 20 9 
the rate of illegitimacy was 3 9 per cent of the total births The 
total number of emigrants who left the county between 1st May 
1857 and 31st December 1900 was 178 036 of whom 90 869 were 
males and 87 667 females The chief towns m the county are 
I imenok Newcastle, and Rathkeak 

Administration — The county is divided into two parliamentary 
divisions East and West tho number of registered electors m 
1901 being respectively 822b and 8583 The rateable value in 
1900 was £539 052 By the Local Government (Ireland) Act 
1898 the fiscal and administrative duties of tho grand jury were 
tiansferred to a county ( ouncil urban and ruial aistnct councils 
weie established and under that Act the county now comprises 
eight rural sanitary districts I he city of I imenck constitutes a 
separate county 

Agriculture — The following tables give the acreage under crops 
including meadow and clover and the amount of live stock in 
1881 1891 1895 and 1900 


Year 

Wheat 

& 

8 

u 

Potatoes. 1 

T mips 

Other 

Green 

Crops. 

u 

is 

lg 

Total 

1881 

7017 

22 808 

301 * 

24 1 

00 

4047 

1 114 304 

180 468 

1891 

6006 

10 020 ! 

1037 J 

18 846 

4937 

6071 

1 109 624 

161 208 

1896 


16 782 1 

476 1 

10 687 

6013 

4 f 3 

1 119 497 

166 409 

1900 

mo 



12 020 

281 

14 130 

3871 

4637 

12 624 

160 191 


In 1900 the total value of the cenal and other oiops was estimated 
at £968 047 Iho number of acres under pastuie in 1881 was 
405 483 m 1891 425 256 and m 1900 427 167 


Year 

Horsoa 
and Mules 

Asses 

Cattle 

Sheep 

Pigs 

Goats 

Poultry 

1881 

1 426 

8 880 

203 840 

49 644 

3 136 

9 527 

486 688 

1891 

19 960 

10 816 

241 911 

79 600 

68 924 

14 3,6 

446 074 

1896 

20 088 

11 612 

2 0 996 

64 246 

49 088 

18 128 

46 67 

1900 

18 342 

13 144 

232 181 

68 334 

44 096 

1 362 

609 739 


The numbei of milch cows in 1891 was 101 652 and m 1900 
101 312 It is estimated that the total value of cattle sheen and 
pigs for 1900 was £8 169 u87 In 1900 the number of holdings 
not exceeding 1 acre was 4408 betwetn 1 and 5 1795 between 
5 and 15 2297 between 15 and 30 3025 between 30 and 50 
2954 between 50 and 100 2838 between 100 and 200 1041 
between 200 and 500 242 and above 500 38 — total 18 633 The 
number of loans issued (tho number of loans being the same as the 
number of tenants) under the Lind Purchase Acts 188 1 1891 and 
1896 up to list March* 1901 was 13^8 amounting to £768 884 
Ihe number of loans for agricultural improvements sanctioned 
under section 31 of the Lana Act 1881 between 1882 and 1901 
was 1105 and the amount issued was £82 330 The total amount 
issued on loan for all classes of works undei the Land Improve 
nient Acts fiom the commencement of operations m 1847 to 
31st Maich 1901 was £397 499 the third hugest amount m any 
county 

Fisheries — In tho salmon fishery district of Limerick 1742 
persons weie employed in 1900 and the sum of £2315 was 

i >aid as licence duty the largest amount m any fislieiy distnet m 
reland (w H Po) 

Limerick, a maritime city county and parlia- 
mentary borough (returning one member), at the head of the 
estuary of the river Shannon, 120 miles west-southwest 
of Dublin by rail It is the most important port on the 
west coast of Ireland, vessels of 3000 tons being able to 
discharge at the floating dock The quays extend for 
about 1600 yards on each side of the river, and vessels of 
600 tons can moor alongside at spring tides In all 435 
vessels (423 British and 1 2 foreign) of 158,240 tons entered 
in 1900, while 296 (all British except 4) of 78,860 tons 
cleared The value of the foreign and colonial imports, 
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which included 1 , 220,600 cwfcs of wheat and 915,100 
cwts. of maize, was £ 868,190 In the same year the 
number of sailing and steam vessels registered in the 
port was 27 , of 1245 tons Flour milling is a flourishing 
industry, and the greater part of the south west and north 
west of Ireland is supplied with flour from Limerick 
There is also an extensive trade m bacon, over 10,000 
pigs being slaughtered weekly , and the improvement m 
dairy farming has led to the establishment of creameries 
and a large condensed milk factory The great Munster 
fair is held here four times a year New waterworks 
were completed at a cost of £70,000 The salmon 
fisheries on the Shannon are the most valuable m Ireland, 
and in 1900 gave employment to 1742 persons In 1898 
Limerick was constituted one of the six county boroughs 
which have separate county councils The rateable value 
m 1900 was £69,008 Population (1881), 38,562, 
(1891), 37,155, (1901), 38,085 In 1891 there were 10 
superior schools with 574 pupils (489 Roman Catholics 
and 85 Protestants), and 44 primary schools with 5577 
pupils (5050 Roman Catholics and 527 Protestants) The 
percentage of illiterates among Roman Catholics was 19 2, 
as compared with 25 1 m 1881 

Limnology — In the last quarter of the 19th 
century the study of lakes made remarkable progress, and 
was raised to the rank of a special science, mainly by 
the exertions of Prof F A Forel, to whom is due the 
generally accepted name limnology Limnology includes 
the complete study of lakes, geographical, physical, 
chemical, and biological, so conducted as to throw light on 
the mutual relations of all the natural conditions affecting 
them The lakes of Europe and of several of the other 
continents have been investigated with some approach to 
completeness Professor Forel has himself produce d the 
standard monograph on the Lake of Geneva, to the m 
vestigation of which in all its aspects he has devoted his 
lift A Hungarian commission has explored Lake Balaton 
with equal fulness, and the Lake of Constance has been 
studied by an international committee of the five states 
which border it The investigation of lakes has as a rule 
been entirely neglected by government surveyors, the 
departments charged with land and marine surveys alike 
declining to be responsible for the areas covered by fresh 
water Hence in most countries private enterprise has 
endeavoured to fill the gaps on the laige scale maps 
Amongst other workers M Andr6 Delebeeque m Prance 
has surveyed a large number of the lakes of the Alps 
Vosges, and Pyrenees, Professor Richter has surveyed 
many of those of Austria., Drs Geistbeck, Ule, and Halb 
fass those of Germany , Professor Anuchin several of those 
in Russia , O Mannelli in Italy, while Borne work has also 
been done on the lakes of Scandinavia and Finland In 
Great Britain the lakes of the English Lake District were 
sounded and mapped by H R Mill and E Heawood m 
1893-94, under the auspices of the Royal Geographical 
Society , and many of the fresh water lochs in Scotland 
have been fully mapped by Sir John Murray and F P 
Pullar After the death, by drowning, of the last-named 
worker, a scheme was set on foot m his memory by which 
Sir John Murray undertook, with the support of Mr 
Laurence Pullar, to complete the study of all the lakes of 
the British Islands 

In Asia the lakes of Palestine, and some of those in 
Asia Minor and the Pamirs, have been sounded by 
travellers, and preliminary observations of much interest 
have been made m the great lakes of Africa, the survey of 
Lake Nyasa, indeed, being fairly complete Of the lakes 
of Australia, New Zealand, and South America very little 
is yet known, but those of North America are being 


gradually surveyed In the north of the United States 
particularly very complete and systematic researches are 
being made into the geographical and biological nature of 
the lakes 

Limnology may bo looked upon as oceanography m 
miniature, and its study m many casos throws light on the 
larger problems of oceanography, which m lakes may be 
handled almost on the scale of laboratory experiments 
But it differs essentially from oceanography on account of 
the important physical peculiarities of fresh water, and by 
the immense diversity of the separate objects of study 
The ocean is one and uniform, with all its parts m free 
communication, all at the same level and affected by the 
proximity of land only on the margins Lakes, on the 
other hand, are diverse and mnunu rable , they occur at 
every level, from 1200 feet below that of the sea to over 
20,000 feet above it They are subject to the influence 
of the land in every part, and each lake, so far as its 
physical and biological conditions are conccrntd, is isolated 
and distinct from every other Tims every Jake has its 
own clearly marked individuality, forming a microcosm 
which must be studied m detail before it can be fully 
understood The number of monographs on particular 
lakes and lake groups has grown so much m recent yeais 
that it is now possible to draw some wide conclusions 
applicable to all lakes, and thus to afford a surer basis tor 
particular researches The following are the general eon 
siderations sot forth by Professor horel m his Handbook 
oj Limnology 

A lake is defined as a depression enclosed by land on 
every side and containing standing watei which is not m 
communication with the sea. Tidal lagoons are thus ex 
eluded Lakes are divided into (1) lakes propu> which 
may bo of any size if the water be deep enough to prevent 
the invasion of aquatic plants, (2) ponds which are so 
shallow that plants may tike root on the bottom on any 
part, and (3) marshes , which are ponds almost filled with 
vegetation 

Tho geographical conditions which affect a lake are chiefly its 
position in general and particularly its latitude and altitude on 
which depends tho climate and also to a gieat degree the character 
of tho organisms living in the water the area of a lake deter 
mines the effect which its waters can exercise upon its banks as it 
is only m large lakes that tho wind is able to raise waves and 
currents capable of producing erosion The depth also exercises 
an influence on the movement ot the waters and has a bearing on 
tho distribution of life and on the theory of the origin of the lake 
basin If a lake basin were a uniform funuel shaped depression its 
average depth would be one third of the maximum but as a lulo 
a great part of the floor of a lake is a perfectly flat surface of sodi 
mentation and the average depth is usually one half or even a 
larger fraction of tho maximum Tho typical lake basin has the 
form of the frustum of an inverted cone I immmetrio functions 
to which some importance is attached in classifying lakes aie the 
development of the coast line and the number and size of the 
islands With regard to chemical and thermal conditions the total 
volume of a lake is important and tho relation of the tributary 
drainage area to the area of the lake surface affords some clue to 
the probable vanations ot volume and consequent changes m level 
and in temperature these being in close relation to the volume and 
vanations of the inflowing streams As to position in a river 
course the fact of a stream flowing through a hike or ending in it 
may greatly affect the active or passive migration of aquutic plants 
and animals 

Meteorological conditions are even more important The thermal 
changes of Jake water depend upon tho atmospheric temperature 
almost entirely Absolute humidity of the atmosphere detenmnes 
tho dew point, on the relation of which to tho temperature of 
the surface water the occurrence of condensation or evaporation 
depends Relative humidity determines the amount of cloud and 
the frequency of precipitation the former dictating the amount of 
solar radiation to the lake in the daytime and of radiation from 
the lake at night the latter being vital to the supply of inflowing 
water In the extreme case of dry an and great radiation salt 
lakes with no outlet are produced Wind produces waves and 
currents which mix the water and it also serves as the agent by 
which a large lake influences the climate of the surrounding 
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dtatrut The general wind blowing across a lake or sudden 
storms descending upon it are of less interest than the local Minds 
produced by its influence on the atmosphere Effects analogous to 
land and sea breezes are produced around large lakes at night in 
summer the laud breeze blows in towards the centre of the Jake 
and by day the lake bioeze blows outwards towards the land but 
m winter the land wind prevails also throughout the day Local 
vauatious of barometric pressure aie the cause of the effects known 
as seiches 

It is important to distinguish the different paits of a lake basin 
These typically c onsist of a flat floor surrounded by a relatively 
steep slope 1 lu floor and the lower part of the slope form the 
deep area the upper part of the slope is the coastal area and m 
this we may distinguish the banks which form a ring round the 
lake and are washed over by the waves in heavy storms the beach 
which is intermediate between the banks and the littoral one or 
belt in winch the action of the waves produc es an effect on the bod 
of the lake 

1 rom whatever causes a lake may arise the natural processes of 
its economy the incoming and outgoing of its aifluent and effluent 
waters produce changes in its basins — the building of deltas the 
scattering of fine sediment over the floor and the down cutting of 
the outlet all ultimately tending to the extinction of the lake by 
filling up and natural draining According to the stage to which 
these processes have advanced the lake maybe classed asjoung 
mature old and finally as dead 

From having been the special study of geologists in its physical 
aspects limnology is now rapidly becoming the pee uhai study of 
biologists and attempts are even being maele to limit the meaning 
of the worl to the study of organic life m lakes which would be 
denotod rnoie correctly as lirano biology 

Authorities — F A Foret JTandbuch dcr Seenkumlr Allgc 
vnewe Jwmologte Stuttgart 1901 — F A Fouel Ic liman 
Monographic hmnobgufut 3 vols Iausanne 1892-1902 — 
Bodensee Jborschvmfcn der w isse n schaftl ichen Kom miss ion der f tin f 
Ufer St oaten I melau 1893 and following years -1 esultate der 

unssenschqfthchcn hrforschung des Balaton (flatten) Sees Vienna 
1897 and following years — A Opihtbeok Die Seen der J)eutsc hen 
Alpen I oipzig 1885 — A Maonin Ies lacs de Jura Pans 
1895 — A lENeKanel F Richifr Atlas de? bsterrnchischen 
Alpenseen Vienna 1895 and following years — A Di lfbfoquf 
Les lacs franqaiscs aoec Allas Pans 1898 - 11 R Mm 

Bathymetrical Survey of the Fnglish Lakos Geographical 
Journal vol vi 1895 -T Murray and F P Iitiiar Bathy 
nieti ical Survey of the 1 resh water Lochs of Scotland Geographical 
Journal vol xv 1900 (hum) 

Li m Ogres, chief town of department Haute Yienne, 
France, 249imIos south south west of Pans by rail It com 
prises two parts originally distinct — the city occupying the 
lower slope of the hill and the town proper the summit 
Boulevards now replace the ancient fortifications, and the 
suburbs art? extending Amongst modem public buildings 
are the Hotel deViIle(1882)and the National Fstablishment 
of Decorative Art containing Mirious collections, there is 
also a statue of Cay Lussac (1890), besides a monumental 
fountain (189 1) There are about thirty factories for the 
manufacture of pore elain, and the production averages 
about £600 000 per annum 11ns and the eognate indus 
tries, together with the working of the cjuarrios and the 
preparation of kaolin paste for foieign potteries, give om 
ployment to about 20,000 poisons The making of boots 
and shoes and clogs has made great advances as an 
industry, about 2000 persons being employed in boot 
making and from 300 to 400 m the manufacture of clogs 
Population (1881) 55,580, (1891), 60,890, (1901), 

83,569 

Llmon, or Port I tmon, tin chief Atlantic port of 
the republic of Costa Iiici, Central America, situated on 
a bay of the Canbbean Sea, 103 miles from the capital, 
San Jos6, by rail The first houses were built in 
1871 Large expense has been incurred by the authon 
ties m improving the sanitation of the town The 
harbour has also been much improved, and is now pro- 
tected by a sea wall built along the low watei line An 
iron pier affords accommodation for four large ocean 
steamers, and all that is required to render the port first- 
class is a breakwater from the harbour to a small island 
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about 1200 yards distant There is an excellent water 
supply from the hills above the harbour Almost the 
entire coffee crop of Costa Bica is sent by rail for ship- 
ment at Port Limon to Europe and the United States. 
The port is now visited by about thirty steamers monthly 
from the United States, Europe, the Spanish Mam, and 
the West Indian islands There are ice factories and a 
brewery Population (1897), 4000 

Li moil X f chief town of arrondissement, department 
of Aude, France, 15 miles south south west of Carcassonne, 
on railway to Qmllan and on the left bank of the Aude 
The town was formerly the fortified capital of the comt6 
of Prasey, and still preserves some vestiges of its ancient 
ramparts The St Martins church is a large Gothic 
edifice, founded on an earlier Roman one Two other 
churches were formerly attached to conventual establish 
raents, and on a hill north of the town is the 1 4th century 
church of Notre Dame de Marceille, with a black marble 
image of the Virgin The town has also a geneial 
hospital, the asylum for the departments of Aude and 
PyreSndes Oriental es, and a tribunal of commeioe There 
is trade m wine, corn, and foddei, besides manufactures of 
hats and caps the white wine known as “ blanquette de 
I imoux is held in high repute Manganese, building 
stone, gypsum, and marble are found m the vicinity 
Population (1881), 4647, (1891), 4507, (1901), 704 > 

Limpopo, a considerable nvei ol South East Afnci, 
rising on the high plateau of the southern Transvaal and 
flowing m a wide semicircular sweep round the northern 
frontiers of that country, finally entering the Indian 
Ocean through Portuguese territory m 25 J S Surveys 
of the lower nvei b } Portuguese officers in 1895-90 hive 
shown that this may be utilized as a waterway to the 
inteiior by the employment of shallow draught steameis 
at least as far as Gungunyanas fold in 21 41 S The bar 
has been found less dangerous than was once supposed, 
but at low water (Dcccmbei) navigation is veiy difficult 
at certain points on the river, especially at the I Ilia Vcide 
in 24 53i Below Gungunyanas fold (which sums 

itself to be passable) the passage is almost blocked by i 
bar of hard micaceous clay, through which, howtver, 
there is a channel with 2 \ feet of watei The extieme 
high water level on the lowei course is moie than 24 feet 
above that of low water, and when it is re iched the whole 
plain bordering the Limpopo flooded At this period 
water communication seems to be established with the 
Nkomati river, which is crossed by the Delagoa Bay 
railway on the Tranqvaal frontier 

Soo Bolctim Soc Geoqr de Lisboa xvi (1897) p f61 with map 
and also map issued by the Mimstcrio da Mannha 1897 — Da 
Cosia Ga a 1897-98 Lisbon 1899 Giasdjlan in Bui 
Soc Neuchateloi&e de Giogr 1899 (* hk) 

Linares, a town of Spain, m the piovince of Jatn 
The population is decreasing somewhat, and was only 
35,233 m 1897 The lead mine concessions on the 
register at the dose of 1898 were 1075 Four English 
companies are desilverizers and smelters as well as manu 
facturers of lead sheets and pipes, and purchase most of 
the oie raised The production m 1898 amounted to 
81,250 tons of first-class ore and 20,223 tons of second 
class ore There is active trade m wine, oil (28,300 
gallons m 1898), wheat (43,000 bushels), and barley 
(54,000 bushels) There are many now and handsome 
buildings, including the town hall, the theatre, casinos, 
the bull ring, the savings bank, factories, and mining 
offices 

Linares, a province of southern Chile, situated 
between 35 30 and 36 30 S and 70 30 and 72 W, 
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bounded on the N by the province of Talca, on the 
S by that of Suble, and on the W by that of Maule, 
while on the E the anticlinal line of the Andes is its 
border Its area is 3589 square miles, and in 1895 its 
population was 101,858 The capital, Linares has a 
population of 7331 

Lincoln, a north midland county of England, 
bounded on the N by York, on the E by the North feta 
and Norfolk, on the S by Cambridge, Northampton, and 
Rutland, and on the W by Leicester, Nottingham, and 
York 

Aiea and Population — In 1891 the area of the ancient (geo 
graphical) county was 1 693 547 acres and the population 472 8/8 
of whom 238 571 were males and 239 307 females showing 
an increase of 2884 or 7 per cent since 1881 as compared 
with an increase of 7 7 pei cent m the ten years 1871-81 
I here wore in 1891 0 28 persons to an aero and 3 u8 acres to a 
person In 1901 the population of the ancient county was 498 781 
Ihc area of the registration county in 1891 was 1 659 930 aucs 
and the population 467 281 and in 1901 492 948 of whom 
242 103 were males and 250 755 females lhe subjoined table 
gives particulars of the birth late death late the number of per 
sons married per 1000 inhabitants and the illegitimacy rite per 
1000 births — 



18 1 80 

1881 90 

1881 >8 

18*9 

Lu th rato 

32 6 

30 4 

28 4 

>3 p 

Death rato 

18 6 

1/ 5 

17 1 

1/ 0 

Marriage late 

14 / 

13 C 

V 0 

17 1 

Illegitimacy late 

O'* 

58 

p 5 

r / 


In 1891 the county contained 12 JO poisons of Scottish bntli 14o4 
of Irish hath and 1295 foreigners At the same date there wcie 
385 blipd pel sons 190 deaf and dumb and 1271 insane 

Administration — for parliamentary purposes tho county is 
divided into seven divisions namely West Lindsey or Gains 
boiough, North 1 indsev or Brigg Last Iindsey or Louth South 
Lindsey oi Horncastle North Kestcven or Skaforl South Lest 
even or Stamfoul and Holland or Spalding and the parln 
montary boroughs of Boston Grantham C rimsby and Lineoln 
each returning one member The county embraces the time 
administrative counties of the parts of Lindsey parts of Rest 
even and parts of Holland together with the comity boroughs of 
I incoln and ( rimsbj There are six municipal boroughs Boston 
Grantham Grimsby Lincoln I outh and Stamford Inthepaits 
of Holland the borough of Boston has a scparite commission ol 
the peace and thoro are two pt tty sessional divisions In the 
parts of Kistcveu tho boroughs of C inntham and Stamfoid have 
each a separate commission of tho peace and sc{ irate couits of 
quarter sessions and thoro are 4 jetty sessional divisions In tho 
parts of I mdsey the county boroughs of C rimsby and I incoln liavo 
each a separate commission of the peace and a separate court of 
quarter sessions whilst the municipal borough of Louth has a 
separate commission of the peaco and there arc 14 pott> sessional 
divisions lhe three administrative counties contain rispietively 
55 211 and 458 entire civil panshes the county borough of 
Grimsby one entire civil parish and the county borough of Lin 
coin 18 entire civil panshes these administrative divisions taken 
conjointly also embrace 4 other entire civil paiislus and parts 
of 2 others which are situated paitly in othu administrative 
counties The ancient county contains f81 entire ecclesiastical 
parishes and districts and parts of 4 others It is mostly m 
the diocese of Lincolu but in part also in the dioceses of Southwell 
and York 

Fducation — There is a chocesan training colli ge for wnnen 
teachers at Lincoln Ibo mnnbei of cltmcntary schools in the 
county on 31st August 1900 was 592 of which 13° wuo boird 
schools and 460 voluntary schools the latter mi lading 419 
National Chuich of England schools 20 Weslijan 11 Roman 
Catholic and 10 British and other Jho avua n e attendance 
during the \car was 56 459 out of 69 437 on the lcgistei The 
total school board receipts for the jear ending 29th September 
1900 weie jC 74 074 of which £5J83 was tho income under the 
Agricultural Rates Act 

Agriculture — Since 1880 there has been an mu ease m tho area 
of the permanent pasture and of the meidow land lhe area 
devoted to both bare fallows and coin crops has decreased since 
1880 lhe number of acres farmed by tenants was 1 2/1 244 m 
1889 1 818 631 in 1895 and 1 3 8 862 m 1900 the number of 
acres farmed by the owners being 248 444 199 058 and 159 333 
respectively 

The table immediately following shows the areas under tho 
different kinds of crops for the periods named — 


Tear 

Area In 
Cultlva 
tion 

Area under 
Corn 
Crops 

Area under 
Green 
Crops, 

Area of 
Bare 
Fallow 

Area under 
lermanent 
Grass 

1880 

1 494 461 

611 684 

238 289 

37 656 


1885 

1 510 615 

601 682 

238 556 

30 816 

464 868 

1890 

3 522 42> 

586 / 49 

229 819 

28 246 

487 761 

1895 j 

1 517 689 

6*> 017 

241 148 1 

’7 966 

500 742 

1900 

1 H8 195 

56 > 504 

219 24/ 

18 388 

499 203 


The next table shows the numbers of the live stoik for the 
periods named — 


1 ear 

C >ws at d 
Hsif is 

<>tl» t 
Cattle 

T HI 
Cattle 

Hor t 

Sheep 


1880 

53 023 

l r 8 33) 

211 o02 

61 no 

3 441 86 

85 116 

188 ) 

61 527 

1/0 87 r 

12 402 

60 r 9 i 

1 2/0 043 

93 10/ 

1890 

06 0/6 

1/5 007 

241 093 

68 01 

1 293 V~ 

307 /02 

3895 

01 606 

1 1 iC 

2 3 392 

/ 698 

1 1C1 95S 

114 2/8 

1900 

/0 S9 W 

136 0 0 

6 942 

/ 3 2St 

1 1 >9 604 

102 392 


Jndusln s — In the >eai 189/ 29 2/ 1 persons wu employed 

in factoncs and woikshops the mnj >rity m engineeimg agri 
culturil implement and similai woiks namely 13 052 or 44 
per cent of the whole Next in importance comes the making of 
clothing with 2194 poisons then the metal trades with 2302 
and the preparation of food with 164b Iron ore (hirmatite) and 
building stone are the principal products of tho mines andquairies 
the number of men employed m these and similar occupations m 
1900 bung 1231 In tho same year 1 924 898 tons oi iron ore 
were c xli ictod also 178 874 tons of cla>s 47 147 tons of limestone 
42 917 tons of chalk and 5797 tons cf gi ivel In 1895 926 440 
tons of uonstone freestone and sandstone inclusive of Ancaster 
freestoni wcie quarried to tho value of £139 142 In 1900 there 
were 1(5 blast furnaces operative m tho county these together 
with 3 othu furnaces in Leicestorshiic jielded 389 745 tons of 
] lg iron 

Ait i uowities — W Marrat History of J mculnshire 8 vols 
and fragmi nts of vols iv and v (Boston 1814 et s qq ) dealing 
chiefly with the southern or fen parishes A list of local mono 
graphs some of them like Thom ] son s Poston Old hold s Wain 
fleet Stone s Isle of Axhohn of great value is given m an 
appendix to vols i anl n of Lincolnshire Notes and Queries 
(Horncastle 1888-91) Su fui tin l under Fj ns ( j t Be) 

Lincoln, a pailiamcntary county, and municipal 
borough of England, on the \\ ithain, 130 milts north by west 
of I ondon by rail A monumc nt (Decorated) to Bishop 
Wordsworth was un veiled in the cathedral m 1888, and 
tilt cliapti r house wus jestoud m 1889 As regards the 
other chinches tho following Ime been built or rebuilt 
sintt 1870 fet 1 aith s St M ittluas s, fet Switlnn s and fet 
Mary Magdalene s and the following have bun enlarged 
or restored fet Johns, fet Peters at Gowts, St Peters m 
Tast^ate and St Andrew s The 1 oman ( atholie church of 
fet Hughs was consecrated m 1893 Tho old Assembly 
Booms now shelter tho Lincoln Public Library (1892) of 
some 7 000 volumes The public institutions include science 
and ai t schools , the county gaol the county pauper lunatic 
asylum , the high school for gills (1892) , the drill hall , 
new grammar school tho old buildings being given ovei 
to the Boys Middle fechool In the year 1884 the Blue 
Coat fechool (C hrist s Hospital) was closed, its endowments 
going to the Middle School and its buildings sold to tho 
Chuich Institute In 1884-91 a Bom an burial place with 
funeral urns, was brought to light on the site of the old 
Angel Inn a Boman altu under fet IV tu s at Gowts a 
fragment of the east town wall and remains of a Roman 
villa in Greetwell In 1884 the county of Nottingham 
was trail sfern d from this ste to tho su of Southwell 
The municipal borough is governed by a mayor, G alder 
men, and 18 councillors Area 3747 acres Population 
(1891), 41,491 , (1901), 48,784 

See 1 Ypnabi i s and G G 1 1 1 in lhoccsan History of Lincoln 
(London 1898) and Statutes if Ltn-coln Cathelral arranged by 
H Bradshaw and editod by G WouDsworrn 3 vols (Cambridge 
1898) 

Lincoln, a city of Illinois ITSA capital of Logan 
county, on the I toria, Decatui , and Evansville the Illinois 

fe VI — 35 
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Central, and the Chicago and Alton Hallways, at an altitude 
of 591 feet It is in an agricultural and coal mining 
region. It is the seat of Lincoln University, a Cumber 
land Presbyterian institution Population (1890), 6725, 
(1900), 8962, of whom 940 were foreign born and 238 
were negroes 

Lincoln, a city of Nebraska, USA, capital of 
Lancaster county and of the state, at an altitude of 1147 
feet Its site is level and m some parts marshy, and its 
plan is regulai, with broad well shaded streets The 
water supply and sewerage system are good, and the city 
is divided into seven wards Lincoln is at the intersection 
of five great railway systems, the Burlington and Missouri 
Rive r, the Chicago, Hock Island and Pacific, the 1 remont, 
I Jkhorn and Missouri Valley, the Missouri Pacific and the 
Union Pacific and being the collecting and distributing 
point for a large area of fertile agricultural lands, it has 
especial importance as a commercial city Its manu 
facturmg establishments m 1900 numbeied 250, with a 
total capital of $2,608,992 Thty employed 1716 hands 
(besides 244 salaried officials and clerks), and their pro 
duct was valued at $4,105,951 The city has several 
educational institutions, the pnnupal ones being the 
University ot Nebraska, which m 1899 had a faculty 
of 100 and was attended by 1572 students Its propeity 
was valued at $2,050,000, and its income waR $199,500 
In 1900 the assessed a iluation of real property was 
$4,144,880 and of personal property $1,080,884 — the 
former on a basis of about one fifth and the lattei of about 
one-eighth of the full value Tin nc t debt was $1,715,860, 
and the rate of taxation $77 40 pei $1000 Population 
(1880), 11,003, (1890), 55,154 (1900), 40,169, of 

whom 5297 were foreign born and 814 were negroes 

Lincoln Judgment, The - In this cede 

brated ecclesiastical law suit the bishop of Lincoln (Dr 
King) was cited before his metropolitan, the archbishop 
of Canterbury (Dr Benson), to answer charges of vanous 
ritual offences committed at the administration of Holy 
Communion in the church of St Peters at Gowts, m the 
diocese of Lincoln, on 4th December 1887 and m Lincoln 
Cathedral on 10th December 1887 The piomoters were 
Truest De Lacy Head, William Brown Iclix Thomas 
Wilson, and John Mai shall all inhabitants of the diocese 
of Lincoln, and the last two parishioners of St Peter’s at 
C owts The case excited general interest while it was 
m progress and it has a permanent importance m two 
respects hirst, (ertain disputed questions of ritual were 
legally decided Stcondly the jurisdiction of the arch 
bishop of Canterbury alone to try one of his suffiagan 
bishops for alleged ecclesiastical offences was considered 
and judicially declared to 1x3 well founded both by the 
Judicial Committee of Privy Council and by the arch 
bishop of Oanterbuiy with the concurrence of his assessors 
The proceedings were begun on 2nd June 1888 by a 
petition presented by the piomoters to the archbishop 
praying that a citation to the bishop of Lincoln might 
issue calling on him to answer certain ritual charges, 
the nature of which will be stited presently On 26tli 
June 1888 the archbishop, by fitter, declined to issue 
citation, on the ground that until mstiuctcd by a com 
patent court as to his jurisdiction, ho was not clear that 
he had it The promoters appealed to the Judicial Com 
mittee of the Privy Council, to which an appeal lies under 
25 Henry VIII c 19 for ‘ lack of justice’ in the Aich 
bishop’s Court 

The matter was heard on 20th July 1888, and on 
8th August 1888 the committee decided (i ) that an 
appeal lay from the refusal of the archbishop to the 
Judicial Committee and (u ) that the archbishop had 


jurisdiction to issue a citation to the bishop of Lincoln 
and to hear the promoters’ complaint, but they abstained 
from expressing an opmion as to whether the archbishop 
had a discretion to refuse citation — whether, in fact, he 
had any power of “ veto ’ over the prosecution The case 
being thus remitted to the archbishop, he decided to 
entertain it, and on 4th January 1889 issued a citation to 
the bishop of Lincoln 

On the 12th February 1889 the archbishop of Canter 
bury sat m Lambeth Palace Library, accompanied by 
the bishops of London (Dr Temple), Winchester (Dr 
Harold Browne), Oxford (Dr Stubbs), and Salisbury (Dr 
Wordsworth), and the vicar general (Sir J Parker Deane) 
as assessors The bishop of Lincoln appeared m person 
and read a “ Protest ’ to the archbishop s jurisdiction to 
try him except m a court composed of the archbishop and 
all the bishops of the provmce as judges The court 
adjourned in order that the question of jurisdiction might 
b6 argued This was done on 12th, 13th, 14th, 20th, 
21st, 26th, and 27th March 1889, and on the 11th May 
the archbishop gave judgment to the effect that whether 
sitting alone or with assessors he had jurisdiction to enter 
tain the charge On 23rd and 24th July 1889 a further 
preliminary objection raised by the bishop of Lincolns 
counsel was argued The offences alleged against the 
bishop of Lincoln were largoly breaches of various rubrics 
in the communion service of the Prayer Book which give 
directions to the “ minister ’ These rubrics are by the Acts 
i of Uniformity (1 Elizabeth c 2, and 13 and 14 Charles 
II c 4) made legally binding But it was argued that 
a bishop is not a “ minister ” so as to be bound uy the 
rubrics The archbishop, however held otlierwist, and 
the assessors (except the bishop of Salisbury who dis 
sented) concurred in this decision At this and subse 
quent hearings the bishop of Hereford (Dr Atlay) took the 
place of the bishop of Winchester as an assessor, and the 
bishop of Rochester (Dr Ihorold) originally appointed an 
assessor, but absent from England at tht outset, was 
present 

The case was heard on its merits on 4th, 5th, 6th, 7th, 
20th, 21st, 22nd and 25th February 1890, before the 
aichbishop and all the assessors and the archbishop 
delivered his judgment on 21st November 1890 The 
alleged offences were eight in number No facts were 
in dispute, but only the legality of the various 
matteis complained of I Ihe bishop was 
charged with having mixed vfater with wme decisions 
in the chalice during the communion service, 
and II with having administered the chalice so mixed 
to the commum<.ant6 It was decided that the mixing 
of the water with the wane during service was illegal 
because an additional ceremony not enjoined m the 
Prayer Book, but that the administration of the mixed 
chalice, the mixing having been effected before service, 
was m accoi dance with primitive practice and not for 
bidden m the Church of fi ngland III The bishop was 
charged with the ceremonial wishing of tho vessels used 
for the holy communion, and with dunking the wrater used 
for these ablutions It was deudtd that the bishop had 
committed no offonce, and that what he had done was a 
reasonable compliance with the requirement of the rubric 
that any of the consecrated elements left over at the end 
of the celebration should be then and there consumed 
IV The bishop was charged with taking the eastward 
position (i e , standing at the west side of the holy table 
with his face to the east and his back to the congrega 
tion) during the ante communion service (i e , the part of 
the communion service prior to the consecration prayer) 
The rubric requires the celebrant to stand at the north 
side of the table A vast amount of research convinced 
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the archbishop that this is an intentionally ambiguous 
phrase which may with equal accuracy be applied to the 
north end of the table as now arranged m churches, 
and to the long side of the table, which, in Edward YI 'a 
reign, was often placed lengthwise down the church, so 
that the long sides would face north and south It was 
therefore decided (one of the assessors dissenting) that 
both positions are legal, and that the bishop had not 
offended m adopting the eastward position Y The 
bishop was charged with so standing during the consecra 
tion prayer that the “ Manual Acts ’ of consecration wtre 
invisible to the people gathered round It should be 
stated that the courts (see RidsdaL v Clifton , LR 
1 PD 316, 2 PD 276) had already decided that the 
eastward position during the consecration prayer was legal, 
but that it might not be so used by the celebranfc as to 

conceal the ** Manual Acts ” The archbishop held that 

the bishop of Lincoln had transgressed the law in this 
particular VI The bishop was charged with having 
during the celebration of holy communion, allowed two 
candles to be alight on a shelf or retable behind the altar 
when they were not necessary for giving light The 
archbishop decided that the mere presence of two altar 
candles burning during the service, but lit before it began, 
was lawful under the First Prayer Book of Edward YI , 
and lias never been made unlawful, and therefore that the 
bishop was justified in what he had done VII The 

bishop was charged with having permitted the hymn 

known as Agnus Dei to be sung immediately after the 
consecration of the elements at a celebration of the holy 
communion The archbishop decided that the use of 
hymns m divine service was too firmly established to be 
legally questioned, and that there was nothing to differ 
entiate the use of this particular hymn at this point 
of the service from the use of other hymns on other 
occasions m public worship VIII The bishop was 
charged with making the sign of the Cross m the air with 
his hand m the benediction and at other times during 
divine service The archbishop held that these crossings 
were ceremonies not enjoined and therefore illegal, and 
that the bishop had offended in this particular I he 
judgment confined itself to the declarations of the law 
which have been summarized and pronounced no monition 
or other sentence on the bishop of Lincoln in respect of 
the matters m which he appeared to have committed 
bleaches of the ecclesiastical law 

The promoters appealed to the Judicial Committee 
The bishop did not appear on the appeal which was 
therefore argued on the side of the promoters only The 
appeal was heard on 10th, 11th lAh, 15th, and 16th 
June, and 2nd, 3rd, 7th, and 8th July 1891, before Lords 
Halsbury, Hobhouse, Esher Heischell, Iiannen, and Shuid 
and Sir Richard Couch, with the bishop of Chichester 
(Dr Durnford), the bishop of St Davids (I)r Basil 
Jones) and the bishop of Lichfield (Dr Maclagui) as 
episcopal assessors The points ap|>ealed were those 
above numbered II , III IV , VI , VII Judgment was 
given on 2nd August 1892, and the appeal failed on all 
points As to II , III , IV and VII the Judicial Com 
mittee agreed with the archbishop As to VI (altar 
lights) the Judicial Committee held that as it was not 
shown that the bishop was responsible for the presence of 
lighted candles, the charge could not be sustained against 
him, and so dismissed it without considering the general 
question of the lawfulness of altar lights dealt with in the 
archbishop's judgment The Judieial Committee also 
held that the archbishop was within his right m pro 
nouncmg no sentence against the bishop, who, it should 
be added, conformed his practice to the archbishop’s 
judgment from the date of its delivery (ltd) 
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Llnil 9 Jenny [Madame Lind-Goldschmidt] (1820- 
1887), the famous Swedish singer, born m Stockholm, 
6th October 1820, was the child of a lace manufacturer 
It was Mile Lundberg, an opera dancer, who first dis- 
covered her musical gift, and induced the child s mother 
to have her educated for the stage , during the six or 
seven years m which she was what was called an “ actress 
pupil, she occasionally appeared on the stage, but m 
plays not operas, until 1836, when she made a first 
attempt in an opera by I mdblad She was regularly 
engaged at the opera house in 1 837, and appeared m a 
gieat number of parts m pitas tliat are now forgotten 
Her first great success was in the part of Agathe, m 
Dei FreisckUtz , m 18 58, and by 1811 when she started 
for Pans in order to enlarge her irtistic views and to 
obtain advice upon the subject of lit i voice, she had 
already tiecomo identified with ntaily all tin parts m 
which she afterwards lx came famous But her celebrity 
m Sweden was due in great part to her histrionic ability, 
and there is comparatively little said about her wonderful 
vocal art, which was only attained afU r a ye u s hard 
study under Manuel Garcia, who hid to remedy many 
faults that had caused exhaustion m the vocal organs On 
the completion of her studies she sang before Me>( ibeer, m 
private, m the Paris Opeia house, and two y ears afterwards 
was engaged by him for Berlin to sing m his J eldfagei 
m Schlesien but the part intended for her was taken 
by another singer, and her fust appearance took place 
m Norma , l^th December 1814 bhc appeared also in 
b uryanthe and La Sonnamhuht and while she was at 
Berlin the Fnglish manager, Alfred Bunn induced her to 
sign a contract (which she broke) to appear in I ondon m 
the following season In December 181 > she appeared at 
a Gewandhaus concert at Leipzig, and made the acquaint 
ance of Mendelssohn, as well as of Joachim and many 
other distinguished Get man musicians In her second 
Berlin season she added the paits of Donna Anna 
(Don Giovanni) Tull i (J estahn), and Valentine (l ex 
Huguenots) to her repertory bhe sang in opeias or 
concerts at Aix la C hapolle, Hanovei, Hamburg, Aienna, 
Darmstadt and Munich during the next ytar and took up 
two Donizetti r6ks those of Lucn and* la figlia del 
Keggimcnto, m which she was aftcrwirds famous At 
last I unilcy, the manager ol Hei Majesty s lheatre, 
succeeded in inducing Mile I md to visit 1 ngland, m 
spite of her dread of the penalties threatened 1 y Bunn on 
her breach of the contract with lain, anel she appeared on 
4th May 1847, m Robert It Diable Her (h but had been 
so much discussed that the fuiore she created was a foie 
gone conclusion Still, it exccede el eve rything of the kind 
that had taken place m London oi anywhere else m the 
genuine enthusiasm the singer made, the sufienngs and 
struggles of her well dressed admirers who had to stand 
for hours to get into the pit, have become histone al She 
sang m several of hei favourite characters, and m that of 
Susanna in Lu/aro , besides ci eating the put of Amalia m 
Verdi’s unsuccessful opera, J Mamacheri written foi 
England and performed 22nd July In the autumn she 
appeared m operas m Manchester and Liverpool, and m 
concerts at Brighton, Birmingham, Hull, Edinburgh, 
Glasgow, Perth, Norwich, Bristol, Bith and Exeter At 
Norwich began her acquaintance with Bishop Stanley, 
which was said to have caused her final determma 
tion to give up the stage as a caret r After four more 
appearances at Berlin, and a short visit to Stockholm, 
she reappeared m London m the season of 1848, when 
she sang in L Flisire d Amove and / 1 untani f in addition 
to her older parts In the same yeir she organized a 
memorable performance of Ltrjah, with the receipts of 
which the Mendelssohn Scholarship was founded, and sang 
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at a great number of chanty and benefit concerts At the 
beginning of the season of 1849 she intended to give up 
ojx ratic singing, but a compromise was effected by which 
she was to sing the music of six operas, j>er formed with 
out action, at Her Majesty s Theatre but the first, a 
concert performance of II Flauto Matpco, was so coldly 
received that she felt bound for the sake of the manager 
and the public, to give live more regular repre sentations, 
and her last stage performance was on the 10th May 1849, 
m Robnt le D I able Hci decision was not cun revoked 
when the king of Sweden urged her to reappear in opera 
at her old home She paid visits to ( ermany and 
Sweden again before her departure for America m 18 r )0 
lust be foie sailing slit appeared at Liverpool, foi the first 
time in England, in an oratorio of Handed, singing the 
soprano music m l hi Messiah with superb ait She 
remained m America for nearly two years, bung for a 
gnat part of the time engaged by Barnmn the famous 
speculator In Boston, on 5th February 1802 she 
marncd Mr Otto Goldschmidt, whom sh< lncl mtt at 
Jubeck in 1800 For some years aftei her return to 
England, her home for the rest of hu life she appeared m 
oratorios and concerts and her dramatic instincts wero as 
sttongly and perhaps aH advantageously displayed m these 
surroundings as they had been on the stage for the 
grandeur of her conceptions m such passages as the 
‘ Sanctus ’ of Lhjah, the intensity of conviction which 
she threw into the scene of the widow in the same work, 
or the religious fervour of “1 know that my Redeemer 
In t tli could not have found a plate m opera In her 
liter ytais she took an active lutuist m the Bach Choir, 
c onducted by her husband and not only sang herself in 
tlu <horuB, but gave the benefit of her training to the 
ladies of the society lor some years she was professor 
of singing at the Rojal College of Music and throughout 
hu 1 fo denoted hoisclf to the clause of chanty She died 
at hor cottage, Wynds Point, Malvern, 2nd November 
18H7 Tim supreme position she held so long m the 
operatic world was due not only to the glory of hei 
nnging voices, and the complete musicianship which elis 
tmguished her above all her contemporaries, but also to the 
naive simplicity of her acting m her favourite paits, such 
as Amina, Alice, or Agathe In thest and others she 
had the pr< eious epmlity of conviction, and identified hei 
self with the characters she represented with a thorough 
nosH rarer in her day than m ours Unharmed by the 
perils of a stage career and unspoilt by the extraordinary 
furore of the British public she was a model of rectitude, 
generosity and stiaightf or ward ness, carrying the last 
quality into a certain blunt directness of manner that 
was sometimes rather startling to those who only knew 
hor m her htu yeais (t a f m ) 

Llndailj Paul (1839 ), German author was 

born at Magdeburg m 1839 After studying at the 
Universities of llalle and Berlin he resided for some time 
in Paris, on returning to Germany m 18(>3 he engaged at 
first m journalism but gave his attention more specifically 
to Hellenistic literature In 1869 ho founded Das Kent 
lllatt , m 1871 Du ( eqenwait, and m 1877 the well known 
monthly Hard und Sad His earliest mdejicndent produc 
tions wen some prettily conceived books of travel, A us 
Venetian (1864) and An s Pans (1869), but it was his 
critical sketches, notably Du haimlosen Jhiefe ernes 
deutschen klemstadters (1870) and Litterai ische Rudncht 
losigheiten (1871), written m a light satirical vein, that 
first brought his name into prominence His versatile pui 
also attempted with success various stage plays, which 
appeared under the title Theater in 1873-81 They are 
distinguished by brightness of dialogue and action, but 


L I N D L E Y 

are not remarkable for originality As a novelist he has 
published many charming stones, such as Ira Fveber (1890), 
Herr und Frau Burnt (ninth edition, 1899), Helene Jung, Ac 

Linden See Hanover 

Und ley, Nathaniel Lindley 9 Baron ( 1828 - 

), Fnglish judge, eldest son of John Lmdley, M D , 

F R S (see Ertcy Bnt , ninth edition, vol xiv p 663), 
was born at Acton Green, Middlesex m 1828 He was 
educated at University College School, and studied for a 
short time at University College, I onelon, which, however, 
he left without taking a degree he then went to France, 
whore he spent nearly a year In September 1847 he 
entered as a student at the Middle Temple where he was 
called to the bar on the 22nd of November 1850 In 
1851 ho went to Germany in ordei to learn German , m 
1854 he took chambers m Lincolns Inn, and commenced 
practice in the Court of Chancery In 1855 he published 
An Introduction to the \tudy of lunsjn udence, con 
sistmg of a translation of the general part of Thibauts 
System des Pandekten Rechts , with copious notes and 
references to illustrative cases d( cided m English courts 
In I860 he published m two volumes his Ireatise 
on the law of Partnership, including its Application to 
Joint Stodc and other Companies, and in 1862 a supple 
ment including the Companies Act of 1862 This woik 
has since been developed into two text-books well known 
to lawyers as Lmdley on Companies and J mdhy on 
1 arfnerslup , and has gone through several editions 
Having practised for twenty one years at thcjunjoi bir, 
Mr Lmdley became a Queers Counsel in lanuaiy 1872, 
and took his scat m the court presided over by Vice 
( hancellor Hall In 1872 he was elected a benchei of 
the Middle Temple, of which he was treasuiei m 1891 
In 1875 Baion ligott a much respected judge of the 
Court of Exchequc l died and m order to fill Ins place 
Mr Justice Huddleston, better known by hi later title of 
Baion Huddleston was transferred to the Exchequer from 
the Court of Common Pleas Mr I indley Q C , vv is 
invited by the lord (hancellor to fill the place thus 
vacant, and to become a justice of common picas, the 
appointment of a chancery banister to a common law 
comt being justified by the fusion of law and eeputy then 
shortly to be brought about, in theory at ill events, by the 
Judicature Acts In the couise of the changes made by 
these statutes Mr Justice I ljjdley became m the same 
year (1875) a justice of the Common Pleas Division of the 
High C ourt of Justice, and m 1880 of the Queens Bench 
Division distinctions perhaps a little confusing to the laj 
mind, but marking an impoitant penocl of ti msition in 
the constitution of English courts of justice Tn 1881 he 
was raised to the Court of Appeal and mado a privy 
councillor In 1897, on the retirement of Lord Ishei 
lord Justice Lmdley was mado Mastu ot the Rolls and 
in 1 900 ho v as raised to the House of Lords as a Lord of 
Appeal m Ordinal y with a life peerage ancl the title of 
Baron I indley Thus Loid Lmdley as a puisne judge and 
I ord Justice of Appeal occujued a seat on the bench for 
twenty five years, a slightly shoiter penod than did Lord 
Brain well w hom he succeeded in the Court of Appeal 
During this penod he was distinguished as a judge gifted 
with great industry, learning, patience, and courtesy, and 
with a wide experience of law and equity acquired in a 
Chancery practice and as a common law judge He was the 
last sorjeant at law to be appointed, and the last judge to 
wear the serjeant s coif, or rather the black patch represent- 
ing it, on the judicial wig Lord Lmdley was made Hon 
LL D of Edinburgh and Cambridge, and lellow of the 
Royal Society He married m 1858 Sarah Kathenne, 
daughter of Edward John Teale 
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Lindley, William (1808-1900), English engineer, 
was born m London on 7 th September 1808, and became 
a pupil under Mr I rancis Giles whom he assisted m 
designing the Newcastle and Carlisle and the London and 
Southampton railways Leaving England about 1837, he 
was engaged for a time in railway work m various parts 
of the Contment, and then returned, as engineer m chief 
to the Hamburg-Bergedorf railway, to Hamburg, near 
which city he had received his early education, and to 
which he was destined to stand m much the same relation 
as Haussmann to Pans His first achievement was to 
diain the Hammerbiook marshes, and so add some 1400 
acres to the available area of the city His real oppor 
tumty however, came with the great fire which broke out 
on 5th May 1842 and burned tor three days He was 
entrusted with the direction of the operations to check its 
spread, and the strong measures he adopted, including the 
blowing up of the town hall brought his life into danger 
with the mob, who professed to see m him an Fnglish 
agent charged with the destruction of the port of Hamburg 
After the extinction of the fire he was appointed consulting 
engineer to the Senate and lown Council to the Water 
Board and to the Board of Woiks, and thus came to have 
an important share in the rebuilding of the city m its 
present form He began with the construction of a com 
plete sewerage system on principles which did not escape 
criticism at the time but which experience showed to be 
good Between 1841 and 1848 waterworks were estab 
lished from his designs, the intake from the Elbe being at 
Rothenjmrgsort Subsidence tanks were used for clan 
fication, but in 1853, when he designed large extensions, 
he urged the substitution of sand filtration, which how 
ever was not adopted until the cholera epidemic of 1892- 
1893 had shown the folly of the opposition directed against 
it In 1846 he erected the Hamburg gas works public 
baths and wash houses were built, and laige extensions to 
the port executed accoidin 0 to his plans m 1851 and he 
supervised the construction of the Altona gas and watti 
works in 1855 Among other services he rendered to 
the city may be mentioned the trigonometrical survey 
executed between 1848 and 1860, and the conduct of the 
negotiations which m 1852 resulted m the sale of the 
‘Steelyard* on the banks of the lhames belonging to it 
|omtly with the two other Hanseatic towns Bremen and 
Lubeck , the site of this wharf is now occupied by Cannon 
Street station In 1860 fie left Hamburg and dirnng 
the remaining nineteen years of his piofcssional practice 
he was responsible for many engineering works m 
vinous Continental cities, among them bung Fiank 
fort on the Mam, Warsaw, Pesth, Dusseldoif Galat/ 
and Basel In the first named of these he constructed 
sewerage works on the same principles as those he loll owed 
m Hamburg, and the system was widely imitated not only 
in Furope but also in America In the course of lus life lu 
was also consulted in regard to water woiks at Berlin Kiel 
Stralsund, Stettin and Leipzig , he advised the New Riven 
Company of London on the adoption of the constant supply 
system m 1851 , and he was commissioned by the British 
Government to carry out various works in Heligoland in 
eluding the big retaining wail “ Am 1 aim He died at 
Blackheath, London, on 22nd May 1 900 (n m ii ) 

Undo, Mark Pragrer (1819-1879), Dutch 
piose writer of English Jewish descent wis born m 
London, 18th September 1819 He went to Holland 
wht n only nineteen years of age, and his whole literary 
career was passed there, although at first he had no 
intention of settling m the Low Countries let when 
once established there as a private teacher of the Inglisli 
language, he soon made up his mind to remain, and m 
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1842 passed his examination at Arnhem, qualifying him 
as a professor of English m Holland subsequently be 
coming a teacher of the Lnglish language and literature at 
the gymnasium m that town In 18o3 he was appointed 
m a similar capacity at the Royal Military Academy m 
Breda Meanwhile Lindo had obtained a thoiough 
grasp of the Dutch language partly dunug his student 
years at Utrecht 1 nivcisity where m 1854 he gained 
the degree of doctor of literature His proficiency 
m the two languages ltd him to translate mto Dutch 
several of the works of the n popular English authors, like 
Dickens, Thackeray and otheis uid aftuwaids also of 
Fielding, Sterne, and Waltu Scott Some of Lnidos 
translations bore the imprint oi hasty and careless work, 
and all were veiy unequal m qmlity His mint is much 
more likely to endure as the writer of humoious onginal 
sketches and novelettes m Dutch which he published 
under the pseudonym of De Dude Herr Smits ( Old Mi 
bunts ) Among the most popular art linnen en 
Ontboc emim/en (‘letters and Confessions ]s>3 Auth 
three “Continuations ), tamilie van Om (‘I umly ot 
Ours 1855), Lckenteniwcn renn Toiufi JJanu (‘(on 
fessions of a Young Lady 1858), UithdwU wt hit 
Dagboik van Wijlen den Ileer Janm Snot ( Ext i acts 
from the Diary of the late Mr Tan us bnor 18(>5) 1 i/j in 

(‘Types 1871), and particularly Ajdndken van 
Indrukken (“Iinpiessions from Impressions 1854 re 
printed many times) The last named was wntten m colla 
boration with Loclewyk Mulder who contributed some of its 
drollest whimsicalities of Dutch life and tharactci which 
for that reason, aie almost untianslatable I odtwyk 
Mulder and Lmdo also founded together and carried on 
for a consider iblt time alone, tht Aederland'uhc Spictatui 
(“The Dutch Spectator*) a literary weekly, still pub 
lished at The Hague, wlinh beais little resemblance to 
its Inglisli prototype and which perhips reached its 
e reitest popularity and influence when A osmaer con 
tubutid to it a biilliant weekly letter multi the fanciful 
title oi Vlugmaren ( Swifts ) Lmdos senous onginal 
Dutch writings he published undei Ins own mine the 
principal one being De Oplamst in Ontwd heltncj van Jut 
LngeUiJu Jo Ik ( The Rise and Development of the 
Bntisli People* 2 vols 1868-74) a valuable history 
His friend Lodowyk Mulder published m the years 1S77- 
1 879 x eolle < ted edition of Lmdo s writings m five volumes 
and there has since been a populai reissue 1 indo was 
appointed an inspcctoi of primal y schools in the province 
of South Holland in 1865, a post he held until Ins death 
at I he Ha G uo on 9th March 1879 (h Ti ) 

Lindsay | a town and port of entry of Ontario, 
Canida, and capital of Victoria county situated on the 
beugog river, 57 miles north east of I oronto by rail at 
the junction ot the Port Hope and Ilahlmrton branches 
and the Midland division of the Gi uid Trunk Railway It 
has steamboat communication, by way of the J lent canal 
with Lake beugog and ports on tht Trent system between 
Coboeonk and Lakchold it contains saw and gust nulls 
agricultural linplomeufc and carnage works, uid tanneru s 
Population (1881), 5080, (1891) 6081, (1901) 7003 

Linea, or La Linea i >h iv Oonchcion a town of 
Spain, m tlio province and diocese of C idi/ lying between 
Oibraltai and San Roqut It is a town of compantivc 1y 
modtrn date, and was formeily looked upon as a suburb 
of San Roque It is now, however a distinct frontier post 
and headquarters of the Spanish commandant of the 
lines of Gibraltar All the buildings arc modtrn and 
ofter nothing artistic There ait binaeks casinos, a 
theatre, and a bull ring much ficquentod by the inhabitants 
and garrison of Gibraltar It has some *rade in cereals, 
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fruit, and vegetables Population (1887), 13,862 , (1897), 
20,294 

Linffah. Su Bander Ling ah 

Llngayen, a town m the southern extremity of 
the Gulf of Lmgayen, on the west coast of Luzon, Phikp 
pme Islands, the capital of the province of Pangasinan 
It is a favounte resort during the hot season on account 
of its coolness and healthfulness It has good Govern 
ment buildings, and a fine church and plaza The rich 
agricultural lands m its vicinity produce nee, indigo, 
Indian corn, sugar cane, and cotton, and alcohol is made 
from the juice of the nipa palm, which grows abundantly 
m the neighbouring swamps The principal language is 
Pangasinan , llocano is also spoken Population, 19,000 

Lingefl, a town of Prussia, province of Hanover, on 
the Ems Canal, 43 miles north north wt st of Munster by 
rail It was from 1 685 to 1 8 1 9 the seat of a university, and 
has now iron foundries machinery factories railway work 
shops, and a (female) prison Population (1900), 7048 

Llnkdplng, a town of the province of Ostcrgot- 
land, Sweden, 142 miles south west from Stockholm on 
the railway to Mai mo and 29 miles west south west from 
Norrkoping The cathedral was restored in 187 1-82, and 
m 1885 the Ostergotland Museum, with the Pahlgren 
collection of pictures, was opened At St&ngftbro (StAngft 
Bridge), close by, an obelisk was put up in 1898 to com 
memorate the important battle of StftngAbro (1598) A 
circle of stones in the Iron Market of I inkoping, marks the 
spot where Sigismunds adherents were beheaded m 1600 
The town has manufactures of tobacco cloth, and hosiery 
Population (1880), 8752, (1890), 12,649 (1900), 14,552 

LinlltHgOWf a royal and parliamentary burgh 
(Falkirk group) and the county town of Linlithgowshire, 
Scotland, 16 miles by rail west of Edinburgh Shoe 
making and currying and tanning are the staple industries 
The am lent parish church has bet n restored A Roman 
Catholic chapel and a jubilee commemoration town hall 
have been erected Population (1881), 3913, (1891), 
4155, (1901), 4279 

Linlithgowshire, or West Lothian, a midland 
county of Scotland, bounded on the N by the Firth 
of Forth, on the S E by Midlothian, on the S W by 
Lanarkshire, and on the N W by Stirlingshire 

Area and Population — In 1891 a small part of the parish of 
Dalmony in I inhthgow was tiansferrod to the parish of Cramond 
m Midlothian The area of the county is 77 310 acres or about 
120 square milos The population wasm 1881 43 510 in 1891 
52 808 lu 1901 65 699 of whom 35 212 were males and 
30 487 females the males outnumbering the females as they 
have done at ever} census since 1831 m this county Taking 
the land area only (76 807 aires or 120 0 square miles) the 
number of jKirsons to the square mile in 1891 was 440 and the 
number of a< res to the person 1 4 In the registration county the 
population ini reused between 1881 and 1891 by 21 4 per cent 
Between 1881 and 1891 the excess of births over deaths was 10 417 
and the increase ol the resident population 9443 The following 
table gives particulars of births d oaths and marriages m 1880 
1890, and 1899 — 


Year 

Deaths 

Marriages 

Births 

Ter cm t of 
Illegitimate 

1880 

818 

293 

1741 

7 5 

1890 

951 ! 

399 

2058 

6 95 

1899 

1022 

399 

2243 

i 

4 8 


The following table gives the birth rate death rate and marriage 
rate per thousand of the population for a series of years — 



1880 

1881 90 

1890 

1891 98 

1R99 

Birth rate 

30 75 

40 09 

89 07 

37 87 

35 82 

Death rate 

19 13 

18 71 

18 05 

16 82 

16 32 

Marriage rate | 

6 69 

6 85 

7 67 

6 63 

6 87 


ITHGO WSHIRE 

In 1891 there were 486 Gaelic speaking persons in the county, 
and 192 foreigners Valuation in 1889-90 £292,108 1899-1900, 
£355 123 

Administration —The county returns a member to Parka 
ment Linlithgow the county town and Queensferry (881) are 
royal burghs and belong respectively to Falkirk and Stirling 
groups of parliamentary burghs Bo ness (9100) and Bathgate 
(6786) are police burghs ana Broxburn (6270) is an important 
manufacturing centre There are eleven civil parishes, and 
there is a combination poorhouse at Lmkthgow The number 
of paupers and dependants m September 1899 was 1267 
Linlithgow is part of the sheriffdom of the Lothians and Peebles 
and there is a resident sheriff substitute who sits at Linlithgow 
and Bathgate 

Education — Thirteen school boards manage 33 schools, 
which had an average attendance of 8952 m 1898-99 and 
8 voluntary schools (4 Roman Catholic) had 1879 There 
are academies at lmkthgow Bathgate and BonesB and 14 
other schools earned grants m 1898 for giving higher education 
The County Secondary Education Committee receives the bulk of 
the residue grant from the local authorities and subsidizes 
with it elementary technical classes (cookery laundry aqd dairy) 
and science and art and technological classes furnishing equipment 
for such classes 

Agriculture — In 1898 76 per cent of the area was under 
cultivation The acreage under wood was 5206 m 1895 The 
farming is predominantly arable and permanent pasture has for 
somi years almost ceased to increase Oats are the principal corn 
crop the barley acreage is loss than a third of the oat acreage 
and the wheat acreage is half the barley Of the 518 holdings m 
1895 the average size was 114 acres The percentage under 5 
acres was 1 2 93 between 5 and 50 acres 23 94 and over 50 acres 
63 13 The number of farms between 50 and 100 acres was 
87 between 100 and 300 210 between 300 and 500 25 and 
there were 5 over 500 The following table gives the principal 
acreages at intervals of five years from 1880 — 


Year 

Area under 
Crops 

Corn 

Crops 

Green 

Cnqs 

Clover 

Permanent 

Pasture 

Fallow 

1880 

f 9 253 

18 032 

6857 

12 850 

21 163 

333 

1885 

59 2 jS 

16 107 

6216 

16 664 

20 061 

215 

1890 

59 264 

14 342 

5838 

20 086 

18 678 

299 

1895 

59 090 

15 078 

6248 

13 792 

23 824 

116 

1899 

58 699 

14 860 

6152 

16 054 

22 456 

150 


The following table gives particulars of the live stock during 
the same years — 


Year 

Total 

Horses 

T tal 
Cattle 

Cows or 
Heifers in 
Milk or Calf 

Sheep 

Pigs 

1880 

2161 

10 957 

3087 

19,585 

1675 

1885 

2064 

12 317 

4370 

19 647 

1580 

1890 

2144 

12 644 

4540 

30 395 

1547 

1895 

2282 

11 918 

4572 

25 173 

2085 

1899 

2123 

12 239 

4936 

26 476 

| 1996 


At the census of 1891 1623 males and 853 females were 

returned as being engaged m agriculture 

Industries and Trade —The working of coal oil shale iron 
stone fire clay limestone and sandstone gives employment 
directly or indirectly to at least half the population In 1891 
13 775 males and 1562 females were connected with industrial 
pursuits and of these 7975 men and 269 womon were engaged in 
industries connected with minerals The following table shows 
the output of minerals for 1890 and 1899 : — 


I ear 

Oil Shale 

Coal 

Ironstone 

Sandstone 

Tons 

Value 

Tons 

Value 

Tons 

Value 

Tong 

v. 

Value 


1890 

1 218 506 


782 645 

£264 142 

76 161 

£84 272 



1899 

1 490 378 

£874 844 

048 748 

£8 5 780 

45 208 

£16 987 90 686 

£21 489 


There were also obtained in 1899 59 602 tons of fire clay valued 
at £5401 (as compared with 540 tons m 1885) There are oil 
works at Dalmeny Broxburn Philpstoun Winchburgh TJphall 
Bathgate and Armadale blast furnaces near Bo ness iron 
foundries and steel rolling mills Fishing is prosecuted on a 
small Beale at Queensferry The exports are noticed under 
Bo ness the principal port The total addition to the railway 
mileage during the last quarter of the 19th century was 
15$ miles three branches of that combined length on the North 
British system having been opened m 1890 
See Sir R Sibbald History of the Sheriffdoms of Linlithgow 
and Stirlingshire Edinburgh 1710— John P Wood Parish 
of Cfamond Edinburgh 1794 — J Penny Historical Account 
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of LinlUhgow Edinburgh, 1882 —O Waldie Walks along the 
Northern Roman Wall Linlithgow 188b — J Collie The 
Palace of Lmlxthgow Edinburgh {n d) —A M Bissri Poets 
and Poetry of Linlithgow Paisley 1896 — R. J H Cunningham 
Geology of the Lothxans Edinburgh 1838 — J Smail Castles 
and Mansions of the Lothians Edinburgh 1883 — J M Bfll 
The Castles of the Lothians Edinburgh 1893 — The Scottish 
Mineral Oil Trade Glasgow 1893 (w Wa ) 

Linosa, an island of Italy See Lampedusa 
Linotype Bee Type setting 

Linton. Elisa Lynn (1822-1898), English 
novelist, daughter of the Bev T Lynn, vicar of Cros 
thwaite, in Cumberland, was bom at Keswick, 10th 
February 1822 She early manifested indei>endonce of 
character, and m groat measure educated herself from the 
stores of her father s library Coming up to London about 
1845 with a large stock of miscellaneous eiudition, she 
turned this to account in her first novels, A eth the Fgyptvari 
and Amymone , a romance of the days of Permits Her 
next story, Realities , a tale of modern life (1850), was not 
successful, and for several years she seemed to have aban 
doned fiction When, in 1865, she reappeared with Grasp 
your Nettle , it was as an expert m a new style of novel 
writing — Stirling, fluent, ably constructed storus, retaining 
the attention throughout, but affording little to reflect 
upon or to remember Measured by their immediate 
success, they gave her an honourable position among the 
writers of her day, and secure of an audience she continued 
to write with vigour nearly until her death 1 1 it Lorton 
of Greynqg (1866), Patricia Kemball (1874), T he Atone 
ment of Learn Dimdas (1877) are among the best examples 
of this more mechanical side of her talent, to which there 
were notable exceptions m Joshua Davidson (1872) a bold 
but not irreverent adaptation of the story of the Carpentu 
of Nazareth to that of the French Commune , and Chris 
topher Kirkland , a veiled autobiography (1885) Mis 
I inton was oven more thoroughly at home m journalism 
than in fiction , her articles on the ‘ Girl of the I enod 
in the Saturday Review produced a great sensation, and she 
was long an influential contributor to the St lames s Ga ette, 
the Daily News , and other leading newspapeis Many of 
her detached essays have been collected In 1858 she 
married W J Linton, the engraver, but the union was 
soon terminated by mutual consent she nevertheless 
brought up one of Mr Linton’s daughters by a former 
marriage A few years before her death she retired to 
Malvern, where she died on 14th July 1898 Her life has 
been written by Mr G S Layard (r c ) 

Linton, William Jametf (1812-1897), Lng 
lish wood-engraver, republican and author, was born in 
London m 1812 He was educated at Stratford, and in 
his sixteenth year was apprenticed to the wood engraver 
G W Bonner, His earliest known work is to be found m 
Martin and Westall s Pictorial Illustrations of the Jhble 
(1833) Henceforth his talent received ample recognition 
and he rapidly rose to a place amongst the foremost wood 
engravers of the time After working as a lourneyman 
engraver with two or three firms, losing his money over a 
cheap political library called the “ National, and writing 
a life of Thomas Paine, he went into partnership (1812) 
with John Orrm Smith The firm wis immediately em 
ployed on the Illustrated London News , just then pro 
jected The following year Orrm Smith died and I inton, 
who had married a sister of Thomas Wade, editor of 
BelVs Weekly Messenger , found himself in sole charge of a 
business upon which two families were dependent lor 
years past he had concerned himself with the social and 
political problems of the time, and was now actively 
engaged m the republican propaganda In 1844 he 
took a prominent part m exposing the violation by the 
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English post-office of Mazzim s correspondence This led 
to a friendship with the Italian revolutionist, and he threw 
himself with ardour into Furopean politics He carried 
the first congratulatory address of English workmen to the 
French Provisional Government in 1848 He edited a 
twopenny weekly paper 7 he Cause of the People , pub 
hshed m the Isle of Man and he wrote political verses for 
the Dublin Nation , signed “Spartacus He lul^d to 
found the 44 Intern it ion il League of patriots, and m 
1850, with G H Lewes and Thornton Hunt, staitcd 7 he 
leader an organ which, however, did not satisfy his 
advanced republicanism, and from which he soon withdrew 
The same year he wrote a senes of articles piopoundmg 
the views of Mazzmi in Pht Red Republican In 1852 he 
took up his residence at Bi ant wood, which hi afterwards 
sold to John Buskin and from there issued J he English 
Republic , first in the form oi weekly tracts and afterwards 
as a monthly magazine — ‘a useful exponent of republican 
principles, a faithful record of republican progress thiough 
out the world , an organ of propagandism and i medium 
of communication for the active republicans m 1 ngland 
Most of the paper, which ntvei paid its wa> and was 
abandoned in 1855 was WTitten by himself In I8i2 he 
also printed for private circulation an anonymous volume 
of poems entitled The Plaint of freedom Aftei the 
failure of his paper he returned to his propci woik of 
wood engraving which had been largely abandoned for 
political agitation In 1857 his wife died and in the 
following year he married Eliza Lynn (afterwards known 
as Mrs Lynn Linton) and returned to London In I8t>4 
he retired to Brantwood, his wife lemaming in London 
In 1867, pressed by financial difficulties, he determined to 
try his fortune m America and finally separated from his 
wife, with whom however, he always corresponded affet 
tionatoly With his children he settled at Appledore, 
New Haven, Connecticut, where he set up a printing press 
Here he wrote Practical Hints on II ood- Engraving, 1879, 
Tames Watson , a Memoir of Chartist limes 1879 A 
History of Wood Engraving in America 1882, Wood 
Engraving , a Manual of Instruction , 1884 7 he Masteis 

of Wood Frigraving , for which he made two journeys 
to England, 1890, 1 he Lift of Whittier , 189 3 and 
Memories , an autobiography 1895 He died at New 
Haven on 29th December 1897, aged eighty frve I mton 
was a singularly gifted man, who, in the words of his wife, 
it he had not bitten the Dead Sea apple of impiacticable 
politics would have risen higher m the woild of both art 
and letters As an engraver on wood he reached the 
highest point of execution m his own line He earned 
on the tradition of Bewick, fought for intelligent as 
against merely manipulative excellence m the use of the 
graver, and championed the use of the white line * as 
well as of the black believing with Buskin that the former 
w as the truer and more telling basis of aesthetic expression 
m the wood block printed upon paper 

See also W J I inton Memories F G km on article on 

Linton in Pnqlish Illustrated Maga me (April 1891) G 8 
Layard Life if Mrs Lynn Linton (1901) (g s L ) 

Linz, the capital of Upper Austria, on the light ban] 
of the Danube, 20 miles north north west of fete yi Ihe 
population in 1890 was 47,685, m 1900 including Urfahi 
on the left bank of the Danube, 58,788, almost exclu 
sively Catholic and German (estimated to have 1 per 
cent Czech, 3 per cent Protestant and 1 per cent 
Jewish) It has a garrison of 3502 men composed of 
four battalions of infantry and an artillery legiment 
Linz is now fairly provided with educational institutions 
while its transit trade and industry have grown with 
the development of navigation on the river and its ox 
tended railway communications In addition to brewing 
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boat building, <tc , it has a number of large printing 
establishments, machine factories, foundries, and other 
metal works, and cloth factories, and manufactures 
matches, leather vinegar, liqueurs, and mineral waters 

Lip&p a tow n m t)i© extreme south eastern poition of 
the province of Batangas, Luzon, Philippine Islands, 
known for its cool and healthful climate It is the centre 
of an extremely fertile agricultural region, which produces 
sugar, Indian corn, cacao, tobacco, and indigo I hue 

wert formerly extensive coffee plantations m its vn mity i 
but they were completely destroyed in 1889-90 by an 
insect pest The language is Tagalog Population 
40,000 

Uppa, a rnaiket town m the Huuganan county of 
Temes, on tlie Mai os, 22 miles east south c ist of Ai id 
Its trade, once vuy considerable, cspecnlly in silt and 
wood, has decayed, but its cattle fairs and its minufac 
ture of pottery are still famous It has sexual nupoitant 
educational institutions Opposite lies tlie village of 
Maria ltadna, with a double towciod monastery of the 
I ranciscans, dating fioin 17G1, wlucli is visited thnce a 
year by a great number of pilgrims fiom all paits of the 
e ountry 1 opulation (1901) 7127 


1 Llppe, a prmcipality of Germany, lying mamly 
between Westphalia and Hanover Out of a total of 
25,059 farms m 1895, no less than 16,109 were under 2 \ 
acres each, 7327 between 2£ and 25 acres, 1586 between 25 
and 250 acres, and only 37 exceeded 250 acres Potatoes, 
beetroot (for sugar), hay, rye, oats, wheat, and barley are the 
principal ciops In 1900 the live stock consisted of 38,362 
cattle, 86 513 pigs, 1 6,085 sheep, and 9477 horses In 1 900 
the population was 139,238, giving on an area of 469 
square miles a density of 296 persons to the square mile , 
of this total, 67,113 were males and 72,125 were females 
Lxecpt for 4332 Roman Catholics and 989 Jews the 
people were in 1895 all Protestants In 1885 the popula 
tion was 123,212 For the yeai 1900-01 the state revenue 
was estimated at £69,760 and the expenditure at £70 400 
The public debt amounted m 1900 to £58,400, and the 
contribution to the imperial cxthequei to £67,915 

Lippstadt, a town of Piussia province of West 
1 phaha, on the river Lippe, and 20 miles by lail west by 
south of Faderborn St Mary s chm c h is a large building m 
the transitional style built m 1189 and 1290 Lippstadt 
itself dates from 1168 It carnes on distilling, and manu 
faeture of cigars, ginger! >read, sausages, <fcc Population 
(1885), 10,504, (1900) 12,5 34 


LIQUID 

T HIS article will be mainly tonfincd to the dis 
(ussion of the properties of liquid atmospheric air 
and the so-called * permanent gases— oxygen, nitrogen, 
and hydrogen — which are contained m it the last how 
ever, being present m very minute quantities In the 
tarhc l volumes of this b ncy< lopuedia it was stated (9th ed , 
vol xii p 4 53) that all these permanent gases had been 
re due id to the liquid state by Caiiletet md Pictet woik 
mg mdepende ntl) and that the latter even succeeded m 
solidifying hydrogen the least condensible of all the 
substances then isolated by the chemist These state 
inents at the tune they weie made embodied what wis 
guicially accepted as a conoct account of the facts But 
in the course of the next decade widened knowledge 
ruidertd it cxidcnt that the achievements of those m 
vc stigators wcio not of so absolute and definite a character 
as had at lust been supposed and it became clear that 
if they wert to be accepted at all it must be with certain 
important qualifications In the first place it was noted 
that what these c\]k uinuitus obtained was at the best 
a ‘ dynamic not a ‘ static liquid that is the gas was 
reduced to a fonn which bore the same relation to a true 
liquid that the paituilly condensed steam seen issuing 
fioin the funnel of a locomotive dors to watei standing 
ilia tumble i Ihus (aillctit m 1877 tompiessed about 

100 cc of oxygen to about 200 atmospheres at the same 
time cooling it to - 29 C , and on sudcle nly taking oft tlie 
pressure he saw momuitai ily m the niteuor of the tube 
into which the gas was expanded i mist ( ‘ biouillard * ), 
from which he mftiiod the ‘ pit sene c ot a vapour very 
near its point of liquc fact ion A few dajs later he 
repeated the experiment with hydrogen, using a pressure 
of nearly 300 atmospheres, and obsuved m his tube a 
fine mist which \anished almost instantaneously We 
know now this mist could not be liquid hy clrogen drops 
because the cooling produced by the adiabitic expansions 
would only give atheorcticul tempt ratuie of 14 absolute 
which is certainly above the tine critical point of 
hydrogen But noither of these gases any more than 
nitrogen (of which, however, he claimed to obtain 
“ droplets of appreciable size ”), was he able to got in the 
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form of a tiue stablo liquid Pictet, again, on opening 
the tap of a vessel in which hydrogen was contained 
at a prcssuie of 650 atmospheres and a temperature of 
- 140 C saw issuing from the oiifiie an opaque jet, which 
he assumed to consist of hydrogen in the liquid form, or 
m the liquid and solid forms mixed, but he was not moie 
successful than Caiiletet in collecting any of the liquid 
In the second place, some critics deny C ulletet and Pictet 
the credit of even this approximate liquefaction and hold 
the opinion that the nnst ot the one and the liquid of the 
other, whatever else they may have been — whethtr 
ordinary air oi impurities associated with the hydrogen 
used— were not composed of liquid hydrogen since the 
means employed by these exptrnnenters weie quite m 
adequate to reduce the gas to what has more recently 
been ascertained to be its critical point, above which of 
course liquefaction is impossible It need scarcely be 
added that if the liquefaction of hydiogtn be rejected 
a fortiori Pictet s claim to have effected its solidification 
falls to the ground • 

Aftei Caiiletet and Pictet the next important names 
m the history of the liquefaction of gases are those of 
Wroblewski and Olszewski, who for some years worked 
together at Cracow In April 1883 the formei announced 
to the French Academy th it lie had obtanfed oxygen in 
a completely liquid state and (a ftw days later) that 
nitrogen at a temperatuie of - 136 C , reduced suddenly 
from a pressure ot 150 atmospheres to one of 50, had 
been seen as a liquid which showed a true meniscus, but 
disappeared in a few seconds But with hydrogen treated 
in the same way he failed to obtain even the mist reported 
by Caillotet At the beginning of 1884 he performed 
a more satisfactory experiment Cooling hydrogen m a 
capillary glass tube to the temperature of liquid oxygen, 
he expanded it quickly from 100 atmospheics to one and 
obtained the appearance of an instantaneous ebullition 
Olszewski confirmed this result by expanding from a 
pressure of 190 atmospheres the gas cooled by liquid 
oxygen and nitrogen boiling under reduced pressure, and 
even announced that he saw it running down the walls 
of the tube as a colourless liquid 
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Wroblewski, however, was unable to observe this 
phenomenon, and Olszewski himself, when seven years 
later he repeated the experiment m the more favourable 
conditions afforded by a larger apparatus, was unable to 
produce again the colourless drops he had previously 
reported the phenomenon of the appearance of sudden 
ebullition indeed lasted longer, but he failed to perceive 
any meniscus such as would have been a certain indication 
of the presence of a true liquid Still, though neither 
of those investigators succeeded in reaching the goal at 
which they aimed, their work was of great value m 
elucidating the conditions of the problem and in perfecting 
the details of the apparatus employed Wroblewski m 
particular devoted the closing years of his life to a most 
valuable investigation of the isothermals of hydrogen at 
low temperatures From the data thus obtained he con 
structed a van der Waals equation which enabled him 
to calculate the critical temperature, pressure, and 
density of hydrogen with very much greater certainty 
than had previously been possible Liquid oxygen, liquid 
nitrogen, and liquid air — the last was first made by 
Wroblewski in 1885 — became something more than mere 
curiosities of the laboratory, and by the year 1891 were 
produced in such quantities as to be available for the 
purposes of scientific research Still nothing was added to 
the general principles upon which the work of Gailletet and 
Pictet was based, and the “ cascade ” method, together with 
adiabatic expansion from high compression (see Cox dens a 
tjon of Gasfs), remained the only means of proa dure 
at the disposal of experimenters m this branch of physics 
In some quarters a certain amount of doubt appears to 
have arisen as to the sufficiency of these methods for the 
liquefaction of hydrogen Olszewski for example, m 1895 
pointed out that the succession of less and less condensible 
gases necessary for the cascade method breaks down 
between nitrogen and hydrogen and he gave as a reason 
for hydrogen not having been reduced to the condition of 
a static liquid the non existence of a gas intermediate in 
volatility between those two By 1894 attempts had tieen 
made in the Royal Institution laboi atones to manufacture an 
artificial gas of this nature by adding a small proportion of 
air to the hydrogen so as to get a mixture with a critical 
point of about - 200 C When such a mixture was cooled 
to that temperature and expanded from a high degree of com 
pression into a vacuum vessel, the result was a white mass 
of solid air togother with a dear liquid of very low dcnsit) 
This was m all piobability hydrogen in the true liquid 
state, but it was not found possible to collect it owing to its 
extieme volatility Whether or not tins artificial g is would 
ultimately hive enabled liquid hydrogtn to be collected 
in open vessels it is impossible to say foi experiments 
with it were abandoned m favour of other m( asures the 
employment of which led finally to a more assured succc ss 
Vacuum Vessels — The problem involved m the liquc 
faction of hydrogen was in reality a double one In the 
first place, the gas had to be cooled to such a tompciature 
that the change to the liquid state was rendered possible 
In the second, means had to be discovered foi protecting 
it when so cooled, from the influx of external heat, and 
since the rate at which heat is transferred from one body 
to anothei increases very rapidly with the difference 
between their temperatures, the question of effieient heat 
insulation became at once more difficult and more urgent 
m proportion to the degree of cold attained The second 
part of the problem was m fact solved first Of course 
packing with non conducting materials was an obvious 
expedient when it was not necessary that the contents 
of the apparatus should be visible to the eye, but m the 
numerous instances when this was not the case such 
measures were out of the question Attempts were made 


to secure the desired end by surrounding the vessel that 
contained the cooled or liquid gas with a succession of 
other vessels, through which was conducted the vipour 
given off from tho interior one buck devu es involved 
awkward complications in the arrangement of the 
apparatus, and besides wero not as a rule very efhciuit 
although some workers, e q , Dr Kamerlmgh Onnes of 
Leyden reported some success with then use In 1892 
it occurred to Dewar that the principle of an arrange 
ment he had used nearly twenty years before ioi 
some calorimetric experiments on the physical constants 
of hydrogemum, which was a natural deduction from 
the work of Dulong and Petit on radntion might be 
employed with advantage as well to protect cold sub- 
stances from heat as hot ones from told He then 
fore tried the effect of surrounding his liquefied gas 



with a highly exhausted space The result was entirely 
successful Lxpcri ment showed that liquid air contained 
m a glass vessel with two walls, tho space betwetn which 
was a high vacuum, evaporated at only one fifth the rate 
it did when m an ordinary vessel surrounded with air at 
atmospheric pressure, the convective transfer enee of heat 
by means of the gas pai tides being enormously redueed 
owing to the vaeuum I lg 1 shows two of these vessels 
other forms may bt seen in the Plate illustrating the 
lecture table at the Royal Institution But m addition 
theso vc ssels lent themselves to an arrangement by which 
radiant heat could also be cut off ind it was found that 
when the inner wall was coated with a bright deposit of 
silver, the influx of heat was diminished to one sixth of 
the amount existing without the metallic coating Tho 
total effect, therefore, of the high vacuum and silvering 
is to reduce the irt going heat to one thirtieth part lit 
making such vessels a mercurial vacuum has betu found 
very satisfactory The vessel m which tho vacuum is to 
be produced is provided with a small subsidiary vessel 
joined by a narrow tube with the mam vessel, and con 
nected with a powerful air pump A quantity of mercury 

b VI — 36 
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having been placed in it, it is heated m an oil or air bath 
to about 200 C, so as to volatilize the mercury, the 
vapour of which is removed by the pump After the 
process has gone on for some time, the pipe leadmg to 
the pump is sealed off, the vessel immediately removed 
from the bath, and the small subsidiary part immersed m 
some tooling agent such as solid carbonic acid or liquid 
air wh< leby the mercury vapour is condensed in the small 
vessel and a vacuum of enormous tenuity left m the large 
one The final step is to seal off the tube connecting the 
two In this way a vacuum may be produced having a 
vapour pnssuie of about the hundred millionth of an 
atmosphe re at 0 0 If, however, some liquid mercury bo 
h ft in the space m which the vacuum is produced, and 
the ( ontaimug part of the vessel be filled with liquid air 
the bright mirror of mercury which is deposited on the 
inside wall of the bulb is still more effective than silver in 
protecting the chamber from the influx of heat, owing to 
the high lefractivo index, which involves great reflecting 
j>ower, and the bad heat-conducting powers of mercury 


Thermal Transparency at Tow Temperatures —The proposition 
once enunciated hv 1 ictot that at low tempi ratines all substances 
ha\o practically the name thermal transparency and are equally 
ineffective as non conductors of hr at is based on erroneous 
obseivations It is true that if the space between tho two walls 
of a double walled vessel is parked with substances like carbon 
magnesia oi silica li pud air placed m the intc rior will boil off 
oven more quickly than it will whe n the space men ly contains air 
at ntmosphern pressure but in suth cases it is not so much the 
carbon &c that bring about tho transference of heat as tho air 
contained m their interstices If this air bo pumped out such 
substances art seen to exert a very considerable influence m 
stopping the influx of heat and a vacuum vessel which has the 
sj»aco between its two walls filled with a non conducting material 
ot this kind picservos a liquid gas even better than one in which 
that space is simply exhausted of an In experiments on this 
j*omt double walled glass tubes as nearly identical in shape and 
si/e as possible wore mounted in sets of three on a common stem 
which communicated with an air pump so that the degree of 
exhaustion in each was < qual In two of each throe the space 
between the double walls was filled with the powdored material it 
was desired to tost the third being left empty and used as the 
standard The time required for a certain quantity of liquid air 
to evaporate irom the interior of this empty bulb being called 1 
m each of the eight sets of triple tubes tho times required for the 
same quantity to boil off from the other pairs of tubes were as 
follows - 


{ Charco il 5 

Magm sia 2 

f( raphite 1 3 

V Alumina 3 3 

{ ( alcmm carbonate 2 5 

( alciuni fluoride 3 °5 

I hosplioius (amoi phous) 1 
Mercuric l xlule 1 5 


( Lampblack 

5 

\ Silica 

4 

/T ampblack 
\ Lycopodium 

4 

2 » 

/Barium carbonate 

1 3 

\Caleium phosphate 

2 7 

/I ead oxidt 

2 

\ Bismuth oxidt 

6 


Other expci lnientB of the same kiud made — (a) with similar 
vacuum vessels but with tho powderB replaced by metallic and 
other septa and (0 with vacuum vessels having their walls 
slivered yielded the following results 


( (a) \ ftcuum spate empty 1 
Tlnee tin ns silur 
paper blight sui 
face inside 4 

Thico turns sil\ci 
paper bright sur 
face outside 4 

hi uum space empty 1 
Three turns gold 
papor gold outside 4 
Some puces of gold 
leaf put m so as 
to make oontact 
between walls of 
vacuum tube 0 3 


( Vacuum space empty 1 

Tim e turns black paper 
black outside 3 

Three turns l lack papei 
black insido 3 


Vacuum space empty 1 
i liroe turns not touch 
mg of sheet lead 4 

three turns not touch 
nig of sheet aluini 
mum 4 


P (5) Vacuum space empty 
silvered on ltiside 
surfaces 1 

Silica m silvered 
v acuum space 1 1 


f Empty silvered vacuum 1 
-! Charcoal in silvered 
\ vacuum 3 25 


It appears from these experiments that silica charcoal lamp 
black and oxide of bismuth all increase the heat insulations to 
four five and six times that of the empty vacuum space As the 
chief communication of heat through an exhausted space is by 
molecular bombardment the fine powders must shorten the free 
path of the gaseous molecules and the slow conduction of heat 
through the porous mass must make the conveyance of heat energy 
more difficult than when the gas molecules can impinge upon tne 
relatively hot outer glass surface and then directly on tne cold one 
without interruption (See Troc hoy Inst vol xv pp 821-826 ) 
Density of Solids and ( oefficicnts of Fxpansion at Low Tern 
peratures — The facility with which liquid gases like oxygen or 
nitrogen can bo guarded from evaporation by the proper use of 
vacuum vessels (now called Dewar vessels) naturally suggests 
that the specific gravities of solid bodies can be got by direct 
weighing wnen immersed in such fluids If the density of the 
liquid gas is accurately known then the loss of weight by fluid 
displacement gives tho specific gravity compared to water The 
metals and alloys or substances that can he got in large crystals 
are the easiest to manipulate If the body is only to be had in 
small crystals then it must be compressed under strong liydraulic 
pressure into coherent blocks weighing about 40 to 60 grammes. 
Such an amount of material gives a very accuiate density of the 
body about the boiling point of air and a similar density taken 
in a suitable liquid at the ordinary temperature enables the 
mean coefficient of expansion between + 15*C and -185 C to 
he determined One of the most interesting results is that the 
density of loe at the boiling point of air is not more than 0 93 the 
mean coefficient of expansion being therefore 0 000081 As the 
value of the same coefficient between 0 C and -27 C is 0 000155 
it is clear the rate of contraction is diminished to about one half 
of what it was above the melting point of the ice This suggests 
that by no possible < ooling at oui command is it likely wo could 
ever make ice as dense as water at 0 C far less 4 C In other 
words tho volume of ice at the zero of temperature would not bo 
the minimum volume of tho water molecule though we have 
cveiy reason to htlievo it would bo so m the case of the majority 
of known sub tanccs Another substance of special interest is solid 
carbonic acid This 1 ody has a density of 1 53 at - 78 C and 
1 633 at -385 C thus giving a mean coefficient of expansion 
between these temperatures of 0 00057 This value is only about 
% of the coefficient of expansion of the liquid carbonic acid gas 
just above its molting point but it is still much greatei at the low 
temperature than that of highly expansivo solids like sulphur 
winch at 40 C has a value of 0 00019 The following table gives 
the densities at the temperature ot boiling liquid air (-185" C ) 
and at ordinary temperatures (37 C ) together with the mean 
coefficient of expansion between those temperatures in the case ot 
a number of hydrated salts and other substances — 

TABLr T 


Sulphate ot aluminium (18) 1 
Biborate ot soda (10) 

Chloride oi calcium (/l) 
Chloride of magnesium (6) 

1 otasli alum (24) 

Chrome alum (24) 

Carbonate of soda (10) 

I hosphate ot soda (12) 
Hyposulphite of soda (5) 
Ferrocyanide of potassium (3) 
Ft rricyanide of potassium 
Nitro prussido of sodium (4) 
Chloride of ammonium 
Oxalic acid (2) 

Oxalate of methyl 

Paraffin 

Naphthalene 

Chloral hydrate 

Urea 

Iodoform 

Iodine 

Sulphur 

Mercury 

Sodium 

C raphite (Cumberland) 




M an 

I) nsit> 
at -18 

f 

1) nsitv 
at +1 

f 

ffi lent of 
t \pansion be 
twoon -18 



C anti 
+17 C 

i(i)i 

1 ( )1 3 

0 0000811 

1 / 284 

1 0937 

0 000 1000 

1 (18( 

1 0//5 

0 0001191 

1 (Oil) 

1 r 693 

0 0001072 

1 <5 1 14 

1 6144 

0 0000813 

1 /842 

1 / 609 

0 0000478 

1 41)20 

1 4400 

0 0001563 

1 o446 

1 5200 

0 0000787 

1 /6i5 

1 7290 

0 0000969 

1 8988 

1 8533 

0 0001195 

1 8944 1 

1 8109 

0 0002244 

1 /19f 

1 680 J 

0 0001138 

1 u r ( 

1 .188 

0 0001820 

1 /024 

1 6146 

0 0002643 

1 52/8 

1 4260 

0 0003482 

0 9//0 

0 9103 

0 0003567 

1 2355 

1 1589 

0 0003200 

1 9744 

1 9151 

0 0001482 

1 3617 

1 3190 

0 0001579 

4 4459 

4 1955 

0 0002930 

4 8943 j 

4 6631 

0 0002510 

2 0989 

2 0522 

0 0001152 

14 382 


0 0000881“ 

1 00 6 

0 9/2 

0 0001810 

2 1302 

2 0990 

0 0000733 


1 Tho figures within parentheses refer to the number of molecules 
of water of crystallization 
8 - 189 to - 38 85 C 
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It will be seen from this table that, with the exception of carbonate 
of soda and ehrome alum, the hydrated salts have a coefficient of 
expansion that does not differ greatly from that of ice at low 
temperatures Iodoform is a highly expansive body liko iodine 
and oxalate of methyl has nearly as gr< at a coefficient as paraffin 
which is a very expansive solid as are naphthalene and oxalic acid 
The coefficient of solid mercury is about half that of the liquid 
metal while that of sodium is about the value of mercury at 
ordinary temperatures further details on the subject can bo 
found m the /Voc Roy Inst 1895 and Iroc Roy S oc 1902 

Density ot Craves at Low Temperatuies — J he ordinary mode of de 
termuiing the density of gases may be followed provided that the 
glass flask with its carefully ground stop cock sealed on can stand 
an internal pressure of about five atmospheres, and that all the 
necessary corrections for chan 0 e of volume are made All that is 
necessary is to immerse the exhausted flask m boiling oxygon and 
then to allow the second gas to enter from a gasomotcr by opening 
the stop cock until the pressure is equalized The stop cock being 
closed the flask is now taken out ot the liquid oxj gen and left m 
the balance room until its temperature is equalized It is then 
weighed against a similar flask used as a counterpoise Following 
such a method it has been found that the weight of 1 htro ot 
oxygen vapour at its boiling point of 90 r > absolute is 4 420 grammes 
and therefore the specific volume is 226 25 cc Aceoidmg to the 
ordinary gaseous laws the litre ought to neigh 4 313 grammes and 
the specific volume should be 231 82 cc In other words the i 10 
duct of pressure and volume at the boiling point is diminished 1 y 
2 46 per cent In a similar way the weight of a litre of nitrogen 
vapour at the boiling point of oxygen was found to be 3 90 and 
the inferred value lor 78 absolute or its own boiling point would 
be 4 51 giving a specific v flume of 221 3 

Regenerative Cooling — One part of the problem being 
thus solved and a satisfactory dtvic e discovered for wai d 
mg off heat in such vacuum vessels, it remained to arrange 
some practically efficient method for reducing hydiogen to 
a temperature sufficiently low for liquefaction To gain 
that end, the idea naturally occurred of using adiabatic 
expansion, not intermittently as when gas is allowed to 
expand sudden]} from a high compression, but m i con 
tmuous process and an obvious way of attempting to 
carry out this condition was to enclose the orifice at which 
expansion takes plice m a tube, so as to obtain a constant 
stream of cooled gas passing ovei it But further con 
sideration of this plan showed that although the gas jt t 
would bo cooled near the point of expansion owing to the 
conversion of a portion of its sensible heat into dynamical 
energy of the moving gas, yet the heat it thuR lost would 
be restoied to it almost immediately by the destruction of 
this mechanical energy through friction and its consequent 
reconversion into heat Thus the net result would be ml 
so far as change of temperature through the performance of 
external work was concerned But the conditions in such 
an arrangement resemble that in the experiments of Thomson 
and Joule on the thermal changes which occur m a gas 
when it is forced under pressure through a poious plug or 
narrow oi lfice and those experimenters found, is the former 
of them had predicted, that a change of temperature does 
take place, owing to internal work txnng done by the attrae 
tion of the gas molecules Hence the effective lesult obtain 
able in practice by such an attempt at continuous adiabatic 
expansion as that suggested above is to be meisured by 
the amount ot the “Thomson Joule effect ’ which depends 
entirely on the internal, not the external, work done by 
the gas To Liffde belongs tho credit of having fust seen 
the essential importance of this effect m connexion with 
the liquefaction of gases by adiabatic c xpansion, and he 
was, further the first to construct an mdustri il plant for 
the production of liquid air based on the application of 
this principle 

The change of temperature due to the Thomson Joule 
effect varies in amount with different gases, or rather with 
the temperature at which the operation is conductc d At 
ordinary temperatures oxygen and carbonic acid are cooled, 
while hydrogen is slightly heated But hydrogt n also is 
cooled if before being passed through the nozzle or plug it 
18 brought into a thermal condition comparable to that °f 


other gases at ordinary temperatures — that is to say, when 
it is initially cooled to a temperature having the same 
ratio to its critical point as their temperatuus have to 
thtir critical points- and similarly the more condensible 
gases w ould be heated, and not cooled, b} passing through 
a nozzle or plug if they were employed at a temperature 
sufficiently above then critical points bach gas has 
therefore a point of inversion of the Thomson Joule effect 
and this temperature is, according to the theory of van 
dor Waals, about 0 7 r ) times tho critical temperature of 
the bod} Olszewski has dctei mined tho inversion point 
in the case of hydrogen and finds it to be 1 92 5 absolute, 
the theoretical critical point bung thus about 28 5 
absolute The cooling eftect obtained is small, bung 
for air about ^ C per atmospheu difference ol pr< ssure 
at ordinary temperatures But the deciemcnt of tern 
poraturo is proportional to the difference of pressure and 
inversely as the absolute tempcratuie so that the Ihomson 
Toule effect increases rapidly by the combined use of a 
lower temperature and greater difference of gas pressure 
By means of the “regenerative method of working which 
was described by Siemens m 1857 developed and extended 
by Solvay in 1885, and subsequently utilized by numuous 
experimenters in tho construction of low temperature 
apparatus a practicable liquid air plant was eon 
structed by Lmdo 
The gas which has 
passed the orifice 
and is therefore 
cooled is made to 
flow backwaids 
jound the tube that 
leads to tlu no77lt , 
hence that portion 
of the gas that is 
pist about to pass 
through the noz7lo 
lias some of its heat 
abstracted and in 
consequc nee on ex 
pansion is cooled to 
a lower temperature 
than the first por 
tion In its turn 
it cools a third por 
tion m the same 
w ly and so the re 
duction of tempera 
ture goes on pro 
gressively until ulti 
mately a portion of 
tho gas is liquefied 
Apparatus based on 
this principle has 
been employed not 
only by Linde m 
Germany, but also 
by Inpler m 

America and bv Fro ° — Laboratory li nil An Madina A air 
•y * i r xvk i inlot 11 carbon li xi i > ii 1 t C 

liampson and carbrn dioxide* valv 1) r mi rator coils K 

Dewar in P nfrlnnd air or oxygon expand i v h > ( vacuum vestwl 
iJewar in England with alr * fl yK , h carton n lie 

The last named and air outlet O oil # carbon dioxide 

experimenter ex c ° l1 

hibited m December 1895 a laboratoiy machine of this 
kind (Fig 2) which when supplied with oxygen initially 
cooled to -79 C, and at a pressure of 100-150 atmo- 
spheres, began to yield liquid m about a quarter of an 
hour after starting The initial cooling is not necessary, 
but it has the advantage of reducing the time required 
for the operation The efficiency of the Linde process is 
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small, but it is easily conducted and only requires plenty 
of cheap power When we can work turbines or other 
engines at low temperatures, so as to effect cooling 
through the performance of external work, then the 
economy in the production of liquid air and hydrogen 
will be greatly increased 

This treatment was next extended to hydrogen lor 
the reason already explained, it would have been futile to 
experiment with this substance at ordinary temperatures, 
and therefore as a preliminary it was cooled to the tem 
peraturo of boiling liquid air, about - 190 C At this 
temperature it is still 2J times above its critical tem 
perature, and therefore its liquefaction m these circurn 
stances would be comparable to that of air, taken at 
+ 60 C , in an apparatus like that just described Dewar 
showed m 1896 that hydrogen cooled m this way and 
expanded in a regenerative coil from a pressure of 200 
atmospheres was rapidly reduced in temperature to such 
an extent that after the apparatus had been working a 
few minutes the issuing jet was seen to contain liquid, 



Pio 8 — Hylrotfon let Apparatus A cylinder containing compressed 
hydrogen 11 an 1 C. vacuum vessels < outlining carbonic acid under ex 
haustion and liquid air respectively 1) regenerating coil in vacuum 
vessel F valve G pin hole nozzle 

which was sufficiently proved to be liquid hydrogen by the 
fact that it was so cold as to freeze liquid air and oxygen 
into hard white solids Though with this apparatus, a 
diagrammatic representation of which is shown in Fig 3, 
it was not found possible at the time to collect the liquid 
m an open vessel, owing to its low specific gravity and the 
rapidity of the gas current still the general type of the 
arrangement seemed so promising that m the next two 
years there was laid down m the laboratories of the Royal 
Institution a large plant- it weighs 2 tons and eontams 
3000 feet of pipe — which is designed on precisely the 
same principles, although its construction is far more 
elaborate The one important novelty, without which 
it is practically impossible to succeed, is the provision 
of a device to surmount the difficulty of withdrawing 
the liquefied hydrogen after it has been made The 
desideratum is really a means of forming an aperture 
m the bottom of a vacuum vessel by which the contained 
liquid may be run out For this purpose the lower part 
of the vacuum vessel (D m Fig 3) containing the jet is 
modified as shown in Fig 4 9 the inner vessel is prolonged 
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m a fine tube, coiled spirally, which passes through tbe 
outer wall of the vacuum vessel, and thus sufficient elasticity 
is obtained to enable the tube to withstand without fracture 
the great contraction consequent on the extreme cold to 
which it is subjected Such peculiarly 
shaped vacuum vessels were made by IT iili 

Dewar’s directions in Germany, and have * /j| 

subsequently been supplied to and em 
ployed by other experimenters I'tgg I] 

Ihe external appearance of the liquid II 

hydrogen machine is shown in Fig 5, w I J 

while on the Plate may be seen a V v Lx 

general view of the liquid hydrogen plant | bT 
m the Royal Institution With this I 

apparatus liquid hydrogen was for the |[J 
first time collected in an open vessel on 
10th May 1898 The gas at a pressure Fl ^ 4 u ~®^^ u of 
of 180 atmospheres was cooled to 
- 205 C by meanB of liquid air boiling m vacuo , and 
then passod through the nozzle of the regenerative coil, 
which was enclosed in vacuum vessels in such a way as 
to exclude external heat as perfectly as possible In 
this way some 20 ec of the liquid had been collected 
when the experiment came to a premature end owing to the 
nozzle of the apparatus becoming blocked by a dense solid 
— air ice resulting from the congelation of the air which 
was present to a minute extent as an impurity in the 
hydrogen This accident exemplifies what is a serious 
trouble encountered in the production of liquid hydrogen 
the extreme difficulty of obtaining the gas m a htate of 
sufficient purity, for the presence of 1 per cent of foreign 
matters, such as air or oxygen, which are more condensible 
than hydrogen is sufficient to cause complete stoppage, 
unless the nozzle valve and jet arrangement is of special 
construction In subst quent experiments the liquid was 
obtained m larger quantities — on 13th June 1901 five 
litres of it were successfully conveyed through the stieets 
of London from the laboratory of the Royal lnstitu 
tion to the rooms of the Royal Society — and it may be 
said that it is now possible to produce it in any desired 
amount, subject only to the limitations entailed by expense 
Finally the reduction of hydrogen to a solid state was 
successfully undertaken in 1899 A portion of the liquid 
carefully isolated m vacuum jacketed vessels was smith nly 
transformed into a white mass resembling frozen foam, 
when evaporated under an air pump at a pressure of JO 
or 40 mm , and subsequently hydrogen was obtained as a 
clear transparent ice by immersing a tube containing the 
liquid in this solid foam 

The following are brief details respecting the more 
important liquefied gases that have Income available foi 
study within recent years (i or argon, neon, krypton, Ac , 
see Arc on ) 

Oxygen — Liquid oxygen is a mobile transpaient liquid possess 
mg a faint blue colour At atmospheric pressure it boils at 
- 181 5 C undei a reduced pressuu of 1 cm of mercury its 
temperature falls to - 210 C At the boiling point it has a density 
ofl 124 according to Olszewski orofl 168 according to Wroblewski , 
Dewar obtained the value 1 137 5 as the me an of twenty obsei i ations 
by weighing a numbor of solid substances m liquid oxygen 
noting the apparent relative density of the liquid and thence 
calculating its real density Fizoau s values for the coefficients of 
expansion of the solids being employed Ihe capillarity of liquid 
oxygen is about one sixth that of water it is a non conductor of 
electricity and is strongly magnetic By its own evaporation it 
cannot be reduced to the solid state but exposed to the tempera 
ture of liquid hydrogen it is ft o/on into a solid mass having a pale 
bjuish tint showing by reflection all the absorption bands of the 
liquid It is remarkable that the same absorption bands occur m 
the compressed gas Dewar gives the melting point as 38 abso 
lute The refractive index of the liquid for the D sodium ray is 
1 2236 

Oqme —This gas is easily liquefied by the use of liquid air The 



LIQUID C AST's, 



TFdiPf Taiih at Km u Insiiiuiion JLomion aiiancidkh Lium on Liyin, Gams 






LIQUID GASES 


287 


the fact that it opens out new fields of research and enor 
mously widens the horizon of physical science, enabling the 
natural philosopher to study the properties and behaviour 
of matter under entirely novel conditions This department 
of inquiry is as yet only m its infancy, but speedy and 
extensive developments may be looked for, since within 
recent years several special cryogenic laboratories have been 
established for the prosecution of such researches, and a 
liquid air plant is becoming a common adjunct to the 
equipment of the ordinary chemical laboratory We pro 
pose to indicate briefly the general directions m which 
these inquiries have so far been carried on, but before 
doing so will call attention to two important manipulative 
uses to which liquid gases may be turned 
Production of High Vacua — The first use of liquid 
gases is m the production of exceedingly high vacua If a 
vessel containing liquid hydrogen be freely exposed to the 
atmosphere a ram of snow (solid air) at once 
sets m , similarly, if one end of a sealed tube 
containing ordinary air be immersed in the 
liquid, the same process takes place, but as 
now there is no new supply available to take 
the place of the portion that has solidified 
and fallen to the bottom of the tube, the 
pressure in the vessel is quickly reduced to 
something like one millionth of an atmo 
sphere, and a vacuum is readily formed of 
such tenuity that the electric discharge can 
only be made to pass with great difficulty 
Liquid air may be used m the same manner 
if the tufee before scaling is filled with some 
less volatile gas or vapour, such as sulphurous 
acid, benzol, or water vapour The last is the 
most suitable substance to show this rapid 
production of high vacua by simple cooling 
Provided a Geissler tube has platinum poles, 
and is filled with nothing but vapour of 
water, it is sufficient to cool a small area of its 


of A falls under exhaustion below that of liquid air the contents 
of B condense and if the stop cook m is kept open and n shut air 
from the outside is continuously sucked in until B is full of liquid 
which contains m solution the whole of the most volatile gast s of 
the atmosphere which have tiassed m through a At this stage of 
the operation m is closed and ?i opened a passage thus being opened 
along b from A to the lcmamdoi ot the apparatus seen on the left 
side of the liguro Heie A is a vacuum vessel contaimug liquid 
hydrogen and d a three way t ock by which communication can bo 
established either between b and D betwoon b and the tube lead 
mg to the sparking tube </ or between 1) and t If now d is 
arranged so that there is a frio \ assage from b to J) and the stop 
rock n also opened the gas dissolved in the liquid m B together 
with some of the most volatile part of that liquid quickly distils 
over into D which is at a much lowor temperature than B and 
some of it condenses there m the solid state When a small frat 
tion ot the contents of B has thus distilh d over d is turned so as 
to close the passage between 1 ) and b and open tint between i)aml 
e with the result that the gas m 1 ) is pumped out by th m icury 
pump shown diagrammatic-ally at b along tlu tub e (winch is 
immersed in the liquid hydrogen in ordei that my more condens 
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surface with a sponge containing liquid air to 
see it pass rapidly through all the phases of 
stnation, and ultimately reach the phosphorescent glow 

Analytic Uses — Ike second use of liquid gases is as 
analytic agents, and for this purpose liquid air is becoming 
an almost essential laboratory reagent It is one of the 
most convenient agents for drying gases and for their 
purification If a mixture of gases be subjected to the 
temperature of liquid oxygen it is obvious that all the con 
stituents that are more condensible than oxygen will be 
reduced to liquid, i*hile those that arp less condensible 
will either remain as a gaseous residue or be dissolved m 
the liquid obtained The bodies present m the latter may 
be separated by fractional distillation, while the contents 
of the gaseous residue may be further differentiated by the 
aid of still lower temperatures, such as arc obtainable by 
liquid hydrogen An apparatus such as the following can 
be used to separate both the less and the more volatile 
gases of the atmosphere, the former being obtained from 
their solution m liquid air by fractional distillation at low 
pressure, and separation of the condensible part of the 
distillate by cooling m liquid hydrogen, while the latter 
are extracted from the residue of liquid air after the dis 
tillation of the first fraction, by allowing it to evaporate 
gradually at a temperature rising only very slowly 

In Fig 6 A represents a vacuum jacketod vessel containing 
liquid air this can be made to boil at reduced pressuro and there 
fore be lowered m tempeiature by means of an air pump which is 
in communication with the vessel through the pipe s 1 he liquid 
boded away is replenished when necessary fiom the reservou C p 
being a valve worked by handle q by which the flow along r is 
regulated The vessel B immersed m the liquid air of A com 
mumcates with the atmosphere by a hence when the temperature 


Flo 6 — Apparatus for Fractional Distillation 

lble gas carried along by the current may be frozen out) to the 
sparking tube or tubes g where it ran be examined spectroscopi 
eally 'When the apparatus is used to separate the least volatile 
part of the gases in the atmosphere the vessel E and its contents aie 
omitted and the tube b made to communicate with the pump 
through a number of sparking tubes whu h can be sealed oil sue 
cessively The nitrogen and oxygen which make up the bulk oi 
the liquid in B are allowed to evaporate gradually the temperature 
being kept low so as to check the evaporation of gases less volatile 
than oxygen When most of the oxygon and mtiogen have thus 
been removed the stop cock n is closed and the tubes partially 
exhausted by the pump spectroscopic examination is maac of the 
gases they contain and repeated from time to time as moro gas is 
allowed to evaporato from B The general sequence of spectia 
apart from those of nitrogen oxygen and carbon compounds 
which are never eliminated by the process ot distillation alone is as 
follows — The spectrum of argon first appears followed by th< 
brightest (green and yellow) rays of krypton Then the intensity 
of tho argon spectrum wanes and it gives way to th it of krypton 
until as Runge observed when a Leydon jar is m the cm uit the 
capillary part of the sparking tube has a magmfnent blue colour 
while the wide ends are bright pale yellow Without a jar the 
tube is nearly white in the middle and yellow about the poles As 
distillation proceeds, the temperature of the vessel containing the 
residue of liquid air being allowed to rise slowly the brightest 
(green) rays of xenon begin to appear and the krypton rays soon 
die out being superseded by those of xenon At tins stage tho 
capillary part of the sparking tube is with a |u in count a 
brilliant green and it remains green though less biilliunt if tfio 
jar is removed 

* An improved form of apparatus for the fractionation is lepro 
sented m Fig 7 The gases to be separate 1 th it is tlu least 
volatile part of atmospheric air enter the bull) T frmi a gasholder 
by the tube a with stop cock c B winch is maintained at a low 
temperature by being immersed m liquil hydrogen i boiling 
under reduced pressure m turn communicates through the tube 
b and stop cock d with a sparking tuoe or tubes / and so on 
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associated with triumphs in the theatre In 1856 he 
married Giulia Gnsi, the famous soprano, by whom he 
had five daughters Mario bade farewell to the stage m 
1871 He died at Rome m reduced circumstances, 
11th December 1883 (r a s ) 

Marlon, a city of Indiana, USA, capital of Grant 
county, 67 miles north-east of Indianapolis towards the 
north-eastern part of the state on the Cleveland, Cincm 
nati, Chicago and St Louis, the Pittsburg, Cincinnati, 
Chicago and St Louis, and the Toledo, St Louis and 
Western railways, at an altitude of 811 feet It is in 
an agricultural and natural gas region, and its manufac 
turing establishments include glass works, flour mills, and 
steel rolling mills It is the site of a national soldiers home 
Population (1880), 3182, (1890), 8769, (1900), 17,337 
of whom 564 were foreign born and 6 r >0 were negroes 

Marion, a city of Ohio, USA, capital of Marion 
county, a little north of the centie of the state, on the 
Cleveland, Cincinnati, Chicago and St Louis, the Ho( king 
Valley, the Columbus, Sandusky and Hocking, and the Ei le 
railways, at an altitude of 979 feet It is in a rich agri 
cultuial region, and its manufactures consist mainly of 
agricultural tools and machinery Population (1880) 
3899, (1890), 8327, (1900), 11,862, of whom 782 were 
foreign born and 112 were negroes 

Marls, Jacob (1837-1899), Dutch painter, first 
studied at the Antwerp Academy, and subsequently m 
Hubert s studio during a stay m Pans from 1865 till 1871 
He returned to Holland when the! ranco Prussian war bioke 
out, and died there in August 1899 Though he painted 
especially m early life, domestic scones and interiors invested 
with deeply sympathetic feeling, it is as a landscape painter 
that Maris will be famous He was the painter of bridges 
and windmills, of old quays massive towers and level banks 
even more was he the painter of water and misty skies, and 
chasing clouds In all his works, whether m water or oil 
colour and m Ins etchings the subject is always subordinate 
to the eftect His art is suggestive and realistic r ithei than 
decorative, and his force doc s not seem to depend on any 
preconceived method such as a synthetical treatrm lit of 
form or gradations of tone And yet though his means 
appear so simple, the artist s mind seems to communicate 
with the spectators by directness of pictorial instimt 
and we have only to observe the admirable balance of 
composition and truthful perspective to understand the 
sure knowledge of his business that underlies such pm ely 
impressionist handling Mans has shown all tint is gravest 
or brightest m the landscape ol Holland all tint is 
litaviest or clearest in its atmospheie — for instance m the 

Grey lower Old Amsterdam in the ‘Landscipe near 
Dordrecht, m the * Sci weed Carts, Sclieveningen,’ m 

A Village Scene’ (see Plate) and in the numerous other 
pictures which have beon exhibited in the Iioyal Academy, 
London Edinburgh (1885), Paris Brussels, and Holland 
and in various private collections ‘ No painter says 
M Philippe Zilcken m his work on the modern painters 
of the Netherlands * has so well expressed the etherial 
effects, bathed m air and light through floiting silvery 
mist, in which painters delight, and the characteristic 
remote horizons blurrod by haze or again the grty yet 
luminous weather of Holland, unlike the dead grey rain of 
England or the heavy sky of Pans 9 

See Max Rooses Dutch Painter a of the Nineteenth Century 
London 1899 — R A M Stevenson Jacob Mans Maqa me 
of Art 1900 — Ph 7ilcken Pemtres Bollandaia Modemea 
Amsterdam 1893 — Jan Veth Fen Studie o\ir Jacob Mans 
On«e Kunst Antwerp 1902 (o M ) 

Maritime Province (Pnmorahaya Oblast) a 
province of Russia, representing a strip of territory along 
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the Pacific coast of Russian Manchuria and East Siberia, 
from the Korean town Kyghen nu (42 38 N ) to Bering 
Strait Area 715 990 square miles The population m 
1898 was 228 824, of whom only 73,455 were women 
and 50,585 livid m towns while the remainder weie dis 
tnbuted as follows — South Usun, 98,711 (and 29,185 at 
Vladivostok), North Usun Cossacks, 20 917 Thepopu 
lation of the Khabarovsk district is 12 692 (and 15 082 m 
the town of Khabaiovsk) of Udskoi district, 10,032 (and 
5726 at Nikolaievsk) Okhotsk district, 4615 (and 199 
at Okhotsk town) Pctropavlovsk district (Kamchatka), 
8010, and 398 at the town of same namo Glnzhiga 
district 7571 , Commander Islands 653 Anadyr dis 
tnct (Chukchi Land), 12 425 mining district 2608 
Tho Russians number 128,946, tht nativos (Chukchi 
Tungus Oroc lions, Golds Ac) 44 705 the Koieans, 
both Russian and Korean subjects, 23 2 79, the Chinese, 
29,284 (only 453 women) the Japanese 2030, vanous 
580 The yearly increase during tin years 1895-97 was 
from 2438 to 3170 Commamlei Islands — Benng 
Myednyi (Copper) and Tyuleniy~~aie important as the 
centre for seal hunting In the ycais 1871 to 1891 an 
average of 30 000 seals (oci asionally 50 000) weri killed 
on these islands eveij year But as the American 
and British hunters kill the sells at distances of from 
30 to 150 mills from the islands the number of seals 
obtained on Commander Islands fell to an average yearly 
catch of only 1 1,000 

Hunting remains an important blanch of income tho yearly 
items being about 5800 sable inis 15 beavei 2/00 tox 05 000 
squill ol 18 tO biai and so on Wishing (salmon and other lish) 
is considoiabh in Kamchatka the Sea ot Okhotsk and along the 
Manohuiian coast as also in tho Amur the Usun and othei 
livers Active measmes who taken in 1881 97 for me leasing the 
Russian population in the South Uhuu distuct the losult being 
that 29 09 3 minngiauts ehiclly little Russian peasants tians 
poi ted on hoard ships fiom Russia nettled then although 501 of 
them chose tr lotum to Russia Resides 3788 Cossacks from tho 
Don and Onnhur^ (174b wonun) cam< to Btttle among the Usun 
Cossacks 3 hi Humiliation ot Koieans to the Usun legion which 
was cspioially stTon n aftoi the famine in lvoua in 18(39 has now 
been stopped by law Agncultuio is gradually devilopmg in the 
South Usun region where 12/ 000 airts win under gram ciops m 
1897 hut it sIiowh slow pioguss among the Cossacks who had 
only 18 900 aeies undii ciops It is istimatid that then weie in 
the same year 39 215 homes 58 0/0 liornid i attic 12f0 sheep 
168 700 loindeei and J2 120 trail dogs in the Maiitmu Piovmce 
(Jold mining has lx ui staitid m the piovinir cn the Amguft a 
tubutary ot tht Ainiu and from 264 It in 1889 it attainid 4660 It* 
m 1897 C oal is found on t he Muiaviofl Amursky peninsula near 
Madivostok as well as in Kanuhatka Mantnm tiadi has hen 
on tho increase tho number of ships visiting Nikolaitvsk at tho 
mouth of the Arnui being 80 (chn fly Japanese) and Vladivostok 
246 (chiefly ( email) in 1897 Tin total imports win* 14 840 000 
roubles m 1896 and 6 299 000 m 1897 (mostly tor the Clown) 
As to nv < r st< amus 120 wi n afl< at m the same yi ai in the system 
ol the Amur and this number has mu eased since But when the 

Amur is frozen time is no eommuiiKation between Khabaiovsk 
and Blagovyestc litnsk oi Nikolaievsk except on sledges along the 
river or on horseback when the ict is not safe Roads exist 
only in the South Usun distiu t At piesent a railway lino runs 
hom Vladivostok to Nikolsk (69 miles) and thence to Khabarovsk 
along tho right bauk of the Usun (400 miles) At Nikolsk begins 
tho Manchunan lailway which notwithstanding the delay oua 
sioned by tin Boxii using is ready now as far u,s liansbaikalia 
and is open foi strvico and partly foi pnvate traffic 

See Maritime Province (Pnmorskaya Oblast) by P Til Untek 
BFlu Fit St 1 ctoisburg 1900 — Memoirs of Russ C eogi Soc 
Statistics vol vm (p A K ) 

Markby, Sir William (1829 ), English 

jurist, the fourth son of the Rev William Henry Markby 
rector of Duxford St Peters, was born at Puxford, ( am 
bridge, in 1829 He was educated at Bury St Fdmunds and 
Merton College, Oxford where he took his degree in 1850 
In 1856 he was called to the bar and m 1865 he became 
recorder of Buckingham In 1866 he went to India as 
judge of the High Court of Calcutta This post he held 
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ior twelve years, and on his retirement was appointed 
Reader m Indian Law at Oxford In 1892 he was a 
member of the Commission to inquire into the admimstra 
tion of justice at Innidad and Tobago Besides Lectures 
on Indian Law , lit wrote Elements of Law considered with 
reference to the Gt neral Principles of Jurisprudence The 
latter, bung intended in the first place for Indian students 
calls attention to many difficulties in the definition and 
application of legal conceptions which are usually passed 
over in text books, and it ranks as one of the few books ori 
the philosophy of law which are both useful to beginners 
and profitable to teachers and thinkers In 1897 appeared 
l he Indian Endence Act, with Notes Sir William 
Markby also contributed to the law magazines articles 
on Jaw and I act , German Jurists and Roman Law, leqal 
Fictions , efec several of which are embodied in the later 
editions of the Flements He was made D C L of Oxford 
m 1879, and K Cl l m 1889 

Market — Ihis term is used in two well defined 
senses — 

(1) It means a definite place where traders who are 
retail selleis of a specific class of commodity or com 
moditics are m tho habit of (a) awaiting buyers every 
day in shops or stalls or (h) proceeding to the place m 
question on specified days at more or less frequent rcgulai 
intervals Cove nt Carden market for fruit and flow< rs, and 
I cadcnhall market for meat and poultry are good examples 
m London of the kind of institution included in class (a) 

1 hey are a very ancient economic phenomenon, dating from 
the earliest period of the development of organized com 
in unities of human beings and in general characteristics 
havt (hanged little since they began to exist 

Markets of the typo of class (/;) are also of very ancient 
origin (see I airs, vol viu ), but inasmuch as the) are con 
Hti tuted essentially by the presence of persons many of 
whom assemble from various plates outside the place of 
meeting they were e^ipablo of a little more development 
than those belonging to class (a) owing to mcreasod facilities 
for loe omotion The nature of an ancient market of class 
(a) whither a citizen say of Athens or las chief slave, 
proceeded daily to make household purchases differs little 
fiom the gioup of shops visited by the wives of the poor 
or loss wealthy citizens of modern states In many places 
abroad, and not a few m England, actual markets still 
e xist It may be said that the huge collections of shops 
such as the vanous co-operative stores, are only a revival 
of tho old “market plact, with its shops or booths 
gathered round a cential area, adapted to the needs of 
modern big citios 

(2) The term “maiket has come to be used in another 
anel more general st use m modern times According to 
) ovens a market is ‘any body of persons who are m 
intimate business relations, and tarry on extensive trans 
actions in any commodity He adds that “these markets 
may or may not be localized and he instances the money 
market as a case in which the term ‘ marked ” denotes no 
special locality As a rule however, most of the business 
of a market is transacted at sonm particular place, such as 
the I ondoti Stock Exchange, the TUI tic the Bourse of 
Pans, the Chicago ‘ Whoat pit Tve n m the case of the 
London money market mei chants still meet twice a week 
at the ltoyal Exchange to deal m foreign bills, although a 
considerable part of the dealings m these securities is 
arranged daily at offices and counting houses by personal 
visits or by telegraphic or telephonic communication The 
inaikets in any important article are all closely intercon 
meted The submarine cable has long ago made Chicago 
as important an influence on the London corn market as 
Liverpool, or rather both London and Liverpool affect and 
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are simultaneously affected by Chicago and other foreign 
markets In like manner the Liverpool cotton market is 
influenced by the markets m New Orleans and other 
American cities separated from it widely m space In a 
minor degree the dealers m all places where a cotton 
market exists aftect the bigger markets to some extent 
What is true of the cotton market is also true to some 
extent of all markets, though few markets are so highly 
organized or show such large transactions as that for 
cotton Among other markets of the first class may be 
mentioned those for pig iron, wheat copper, coffee, and 
sugar There are many articles the markets for which 
are of considerable dimensions at times, but are of an 
intermittent character such as the London Wool Sales, 
which take place now m five ‘ series during the year 
Formerly the numlxjr of * series was four 

Characteristics oh Markets 

The conditions required in order that the operations of 
a trading body may display the fully developed features 
of a modern market, whether for commodities or securities 
ire — 

(1) A large number of parties dealing 

(2) A large amount of the commodities or securities to 
be dealt with 

(3) An organization by which all persons interested 
in the commodity or security can rapidly communicate 
with one another 

(4) Existence and frequent publication of statistical 
and other information as to the present and probable 
iuture supply of the commodity or se runty 

The movements which take place m prices m any 
maiket whether full) oigauizeel or not, depend largely 
on changes of opinion among buyers anel sellers 
I lie changes ot opinion may be caused bj ^atsof 
erroneous as well as by collect inhumation prices 
lhey may also be the result of wrong mfciences 
drawn from correct information Tn markets for com 
mod i ties of the first importance such as wheat, cotton 
iron, and other articles which are dealt m daily the state 
of oj union may viry much during a few hours The 
broad c haractenstics of markets of this class are similar 
Ihere is a tendency m all of them to show phenomena of 
annual periodicity, due }>artl> to the seasons the activity of 
ceitam months bung m normal years greater m tho case 
of any given maiket than that of other months This 
tendency was always liable to lx interfered with by the 
special forces at work m particulai years and the great 
increase m the facilities of communication between dealers 
by telegraph and of transportation of commodities between 
widely distant points which was one of the marked features 
of the development of the economic organism m all actively 
commercial countries during the last thirty years of the 
19th century, has still fuither interfered with it Never 
theless, a tendency to annual periodicity is still perceptible, 
especially in markets for pioduce of the soil the supply 
of which largely depends on the meteoiological conditions 
of the areas where they are grown on a scale sufficient to 
furnish an appreciable proportion of the total produce 

Periodicity of another kind known as ‘ cyclic/ and due 
to a different set of cause s is believed to exist by many 
persons compctont to form a judgment but 
although the evidence for this view is, m the yc M 
opinion of the present writer, very strong, the theory ex 
pounding it is not yet in a sufficiently advanced state to 
admit of its bung regaided as established 

Phfnomena of Markets 

Bagehot said of the money market that it is “often 
very dull and sometimes extremely excited ’ This classical 



MAR 

description of the market for non specialized wealth applies 
to a large extent to all markets 

Every market is at every moment tending to an 
equilibrium between the quantity of commodities offered 
and that of commodities desired , supposing 
towH Gy ^uihbnura k ftve been attained m a given 
librium market, and that for some appreciable period it 
is not disturbed, the pi ice for the commodity 
dealt in m the market will remain practically unchanged 
during that period Not that theie will be no trail sac 
tions going on, but that the amounts offered daily will be 
approximately equal to the amounts demanded dailj 

Wc have briefly described the statical condition of a 
market we must now briefly euiinme its 
D / atUr mbT dynamics Disturbance may take place 
9 ° through a change m — 

(1) Supply, or opinion as to future probable supply 

(2) Demand, or opinion as to futuie probable demand 

(3) In both simultaneously, but such a change that 
demand is .increased or decreased more than the supply or 
vice veisd 

A moderate disturbance caused by one of the tbovt 
changes, or a combination of them, will product an ini 
mediate effect on the price of the commodity, which again 
will tend to react on both the supply and the demand by 
altering the opinions of sellers and buyers If no further 
change tending to disturb the market takes place the 
market will gradually settle down again to a at iU of 
equilibrium But if the distui banco has been consider 
able a relatively long time miy elapse betoie the market 
becomes quiet , and very likely the level ol price at which 
the new equilibrium is established will be vc ry different 
from that ruling before the disturbance set m I urtlier 
scientific investigation of the dynamics of a market is 
in iny case veiy difficult and is impossible without a com 
pic te analysis of the statical condition such as is found at 
length in the text books of mathematic il economics but it 
is possible to describe briefly certain dynamical phenomena 
of markets which are of a comparatively simple charactei 
and are also of practical intei est 

Every great market is organized with a view not merely 
to the purchase and sale of a commodity at once oi on 
the spot but also with a view to the future 
Ftftojv requirements of buyers and sclleis This or 
gamzation arises naturally from the necessities of 
business, since modern industry and commerce are earned 
on continuously and provision has to be made for the 
requirements say, of a spinning mill, by arranging for the 
delivery of successive quantities of cotton, wool or silk 
ovu a period of months * ahead In the case of cotton 
forward deliveries can bo purchased six or seven months 
in advance, and the peison who undertakes to di liver the 
cotton at the times stated is said in the language of the 
market to “ sell forward If the quantity of cotton pro 
duced each year were always the same no very it markable 
results would follow from this mode of doing business 
except the economy resulting to tho spmnci from not 
being compelled to lock up part of his capital m raw 
m itenal before he could use it But as the cotton and 
other crops vary considerably from year to year some 
curious consequences follow fiom the practice of sellm 0 
forwaid ” The seller, of course makes lus baigain m the 
belief that he will bo able to cover the sale he has made 
at a profit — that is he hopes to be able to buy the cotton 
he has to deliver at a lower pace than he unde i took to 
deliver it at If so, all is well for both parties for the 
buyer has had the advantage of having insured a supply 
of cotton But supposing something has happened to laise 
the price considerably, such as a great ‘ shortage of the 
crop, the seller may lose If a great man} other persons 


KET 541 

have taken the same mistaken view of the probabilities of 
the market a condition of things may arise in which they 
may be * cornered 

A “ corner m an exchangeable article is an abnormal 
condition of the market foi it, m which owing to a 
serious miscalculation of probable supply many 
traders who have made contracts to deliver at oram 
a certain date are unable to fulfil them In most cuscs 
the lact that the inaiket is oversold * becomes known 
some tune before the d ite tor the completion of the con 
tracts and other truiers take advantage of tho position to 
raise the price against those who are “ shoit 9 of tin 
article \ comer is thuctore usually a lesult of tilt 
fulure of a speculation tor the fall Theoretically a 
trader who has undeitakcn to dtlnti 100 tons ot an 
aiticle, but cannot after every endtavout obtim moic 
than 90 tons could be made, to pay Ins whok capital m 
order to bo relieved fiom the baigain In piactue he 
gets ofl molt easily than tins Iicquently wlieu many 
traders have sold largely forward other tiadus de 
libeiatcly try to Use that position as a bisis fin ueating 
a “corner Generally liowcvei they only succeed in 
causing great inconvenience to all paitus themselves m 
eluded, for as a rule they are only able to make the 
8 cornel effective by buying up so much of the article 
that when they have compelled thur opponents to pay 
laigely to be relieved of contracts to dclnu they aic left 
with so big a stock of the article that the y cannot sell it 
except at a loss, which is sometimes big enough to absorb 
the gam previously secuitd In the case ol very small 
markets * corners may be complete but m big maikets 
they are nover complete something always happening to 
prevent the full realization of the operators plans The 
idea of a * corner 9 is however so fascinating to the com 
me rcial mind especially m the United States that probably 
no year passes without an attempt at some operation ot 
the kind, though the conditions may in most cases prevent 
any serious lesult 

‘Corncis have what is called a “moral aspect It 
is cunous to note that tho indignation of the ‘ market 9 at 
tho disturbance to puces which results from opeiations of 
this kind is generally directed against the speculators for 
tho fall while that of tlu public including trade con 
sumeis is directed against the operator for the rise The 
operator for the fall or beir ' is denounced for selling 
what lie has not got a very inaccurate dcscnption of his 
iction while the bull or operator for the rise is spoken 
ot by a much wider circle as a health ss person who 
endeavours to make a piofit out of the necessities of otheis 
1 rom a stnet ethical standpoint theie is really nothing to 
choose between the two 

Tiil Money Market 

There is one market which presents features of so 
peculiar a character that it is necessary to df scribe it moie 
parti c ularly than other phenomena of the kind and that 
is the money market I he tenn money is hue used to 
denote non special i ul wealth a lorm of wc ilth whic li has 
t xistcd trom early times but not in great ibundanct until 
within the last two or three bundled ytais Immense 
wealth has existed in ccrtxin countries at \anous epochs 
owing to the fertility of the soil, success in trade oi the 
plundei of other communities, and all states which have 
been great lia\e at the tunc of their greatness possessed 
wealth but the wealth which the countiies <i a few for 
tunate individuals belonging to them owned consisted 
largely of what is still called i oal property — th it is land and 
buildings —and of the produce of the soil or of mines Ihe 
balance consisted paitly ol meichandise of various kinds 
and shipping and to a largo extent of the precious metals. 
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m the form of com or bullion, or of precious stones and 
jewellery Where no settled government was established 
no one could become or remain very wealthy who was not 
m a position to defend himself by the strong hand, or allied 
with those who were , and as a rule the only people who 
could so defend themselves were possessors of large areas of 
rich land, who were able to retain the services of those who 
dwelt on it either through their personal military qualities 
or m virtue of habit and custom The inhabitants of 
wealthy cities were able to protect themselves to some 
extent, but they nearly always found it necessary to ally 
themselves with the neighbouring land-owners, whom they 
aided with money m return for military support 

A money market m the modern sense of the word could 
only exist in a rudimentary form under these conditions 
There was a sort of money market, for there was a 
changing rate of interest and a whole code of law relating 
to it (Macleod, Banking, 3rd ed p 174) m republican 
Rome, but although large lending and borrowing trans 
actions were part of the daily life of the Roman business 
world, as well as of those of the Greek cities and of 
Carthage and its dependencies, none of these communities 
presented the phenomena of a highly organized market 
Money lending was also a regular practice in Igypt 
Chaldea, and other ancient scats of civilization as re c ( nt 
discoveries show It was only in comparatively recent 
tunes, however, when Europe had formed itself into more 
or less organized states with conditions fairly favourable 
to the steady growth of trade and industry, that organized 
money markets came into existence in places such as Venice 
Genoa, Augsburg, Basel the Ilanse towns and various cities 
in the Low Countries, Spain and Portugal, as well as in 
London The financial strength of these rudimentary 
money markets was not very great, and as it depended a 
good deal on the possession by individuals of actual cash 
the existence of these markets was precarious “ Hoarded 
ducats were too often an attraction to needy prim os 
whose unwelcome attentions a rich merchant even when 
an influential burgher of a powerful city, was less able to 
r< sist than the violence of a vulgar housebreaker, against 
whom strong vaults and well secured chests situated in 
defensible mansions were a good protection The ncccssi 
tous potentate could often urge his d( sire for a 1 loan by 
very persuasive methods Occasionally if his predecessors 
had acquired the confidence of the banking class sufficiently 
to induce them to place their cash reserves in one of his 
strong placi s “ for safety * an unscrupulous ruler could 
help himself, as Charles II helped himself to the stores 
of the London goldsmiths which were left m the Mint 
The power of the banking class continued to grow how 
ever and a real market for money had come into existence 
in many citu s of b uropc by the middle of the 17th century 
The Bank of England was founded m 1694 “ Banks of 

a sort had existc d in various countries certainly since the 
beginning of tho 1 r )th t entury , and it is claimed for Child 
and Co that they existed as a bank m 1559 and Martins 
can trace their origin equally fai as * goldsmiths* Ihe 
Bank of Amsterdam was founded about 1614 and a bank 
was established m Barcelona m 1400 (Turner Bank of 
England p 2) , but until the 17th century it was difficult 
to distinguish merchants from bankers who in England 
were usually known as goldsmiths Readers who are 
interested in the early history of banking m London may 
be referred to Mr Hilton Prices Handbook of Iondon 
Bankers, and Mr John B Martins Grasshopper in Lorn 
bard Street 

In the 18th century the “money market consisted of 
the Bank of England and various banks and merchants, 
the distinction between the two being still not com 
plete Towards the end of that century arose an 
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important class of dealers m credit, the bill brokers, and 
with their appearance the modern money market of 
London may be said to have assumed its present 
form, for though the process of development has 
not ceased, the changes have been of the nature market 
of growth and not of the acquisition of new 
organs The formation of joint-stock banks and discount 
companies, however, and the reconstitution of the Bank 
of England by the Act of 1844, exercised an important 
influence on the way m which the money market of 
London has developed It must be explained that m the 
everyday talk of the City “the market * has a special 
meaning, by which only the banks and discount houses 
are denoted as m the phrases constantly seen m the daily 
reports published in the newspapers towards the end of a 
quarter, “ the market has to-day borrowed largely from 
the Bank of England , 9 or, “ the market was obliged to 
lenew part of the loans which fell due to the Bank to-day 99 
But this use of the term in a special sense, thoroughly 
understood by those to whom it is habitual, and resulting 
in no ambiguity in practice, is not in accord with the 
requirements of economic analysis It may be as well to 
add that the charge for interest on loans and for the dis 
count of bills is always quoted as a rate per cent per 
annum and tho sum actually payable is arrived at by 
calculating the number of days during which The 
the loan, or bill, luns modem 

The working organs of the money market of money 
London at the beginning oi the 20th century market ot 
were - Uoaioa 

A ( 1 ) The Bank of I ngland 

(2) Banks joint stock and private, including several 

great foreign banks 

(3) Discount houses and bill brokers 

B (4) Certain members of the Stock Exchange 

(5) Certain great merchants and finance houses 

The institutions included m group A are the most con 
stantly active organs of the money market , those included 
in group B are intermittently active, but m the case of 
section (4) though their activity is greater at some times 
than o tliers, they are never wholly outside the market 
Even m the case of (5) a certain amount of qualification 
is needed, which is indicated by the fact that most of the 
great merchant houses are registered as bankers though 
they do not perform the functions usually associated with 
that term m the United Kingdom Several of the great 
houses wero originally and still are nominally merchants, 
but are largely concerned with finance business — that is, 
with the making of loans to foreign governments and the 
issue of capital on behalf of companies During the Boer 
war (1899-1902) their assistance was freely given to the 
British Government m order to provide funds for the 
military operations in South Africa These powerful 
capitalists often have large amounts of money temporarily 
in their hands, and lend it in the money maiket or on the 
Stock Exchange , one or two of them are large buyers of 
bills from time to time and generally the members of this 
group may be said to be in sufficiently close touch with the 
active organs of the money market to form part of it 

Ihe actual working of the money market has been 
described by that original and powerful thinker Walter 
Bagehot in his Lombard Street, a work which Tbe work 
has attained the rank of a classic Most of ingot the 
what he said in 1873 is true now but m certain money 
minor respects developments have taken place, mMrket 
the most important being the greater extent to which money 
is 1 used up * every day, or rather every night In Bagehot s 
time the discount houses only quoted “ allowance rates 
for ‘ loans at call and short notice ” based on the rate 
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“allowed” by the banka for loans at seven days' notice , 
but since then the bill brokers have been obliged (1) 
occasionally to fix their terms independently of the banks, 
and (2) to “ allow ” a rate for “ money for the night 5 This 
latter practice became usual about 1888 or 1889 Ihe 
cha nge it introduced was not a vital one, but has some 
importance from the point of view of the historian A 
good deal of the “money ” thus dealt with is derived from 
the group of traders included m class (o) It is (a) money 
which is temporarily m the hands of houses or institutions 
which have just received subscriptions to loans or other 
capital offered to the public , (b) balances left temporarily 
with finance houses or banks on behalf of foreign govern 
ments or other parties who have payments to make m 
London In the former case the money 9 is almost m 
variably only available for a short time, probably only 
for a few days , in the latter case also it probably will be 
only available for a few days, but may be available for 
months Money derived from either of these sources is 
usually to be had cheap, but is not in the slang of the 
City * good, because it is uncertain how long loans at call 
obtained from either of them will remain undisturbed 
Nevertheless there has been at times so much money 
of this fugitive character, and derived fiom such \arud 
sources since about 1888 that its cheapness has been 
an attraction to the less wealthy bill biokors who have 
occasionally been able to go on using it piofitably for 
many continuous weeks or even months in their business 
The risk run by employing it is of course , the cc rtainty 
that it will be “called from the borrowei soonu or later 
and probably at a time when it is very inconvenient to 
repay it The more wealthy houses take mone> of this 
kind when it suits them, but nevei rely on it as a basis 
foi business 

Since Bagehot wrote the growth of the bi^ joint stock 
banks has been enormous not so much through the m 
creased business done by banks gener illy, though 
btnkiT** expansion in banking has bun consider 
able as by the absorption of a gicat number 
of small banks by three or four large institutions (sie 
Banking) It will probably be found m the future 
that the growth of these lar & c institutions will tend to 
facilitate combination for pui poses of common concern 
irnong banks generally — e g , to support the Bank oi Ln^ 
land m maintaining its reserve which is the sole reserve 
of all the banks at a proper level, and thus lender the 
money market more stable Two or threo of the banks 
have for a long time owing to their large holding of bills, 
had much more influence than the Banl of b ngland over 
the foreign exchanges on which the fouign bullion move 
ments chiefly depend, and since 1890 persons of weight 
in the joint stock banking body have implicitly, though 
not explicitly, admitted a certain degree of responsibility 
in the matter on behalf of their institutions It is, how 
ever, characteristic of British business arrangements that 
the question of the responsibility for the reserve of the 
Bank of England, the ultimate reserve of the whole 
country, is still m as nebulous a condition so far as 
explicit acceptance of responsibility by any institution 
is concerned, as it was in 1870 There Ins been no 
improvement m theory though in practice there has been 
real improvement, since Bagehot s time 

The following is a statement of the tot il dc posits of the 
joint stock banks of the United Kingdom (with one or 
two unimportant exceptions) and of such pm ate banks as 
publish accounts, for the end of December 1901 (not in 
eluding the deposits of the Bank of I ngland) with the 
cash m hand and money at call and short notice held by 
them at the same date (taken from the banking supple ment 
of the Economist of 17th May 1902) , with the figures for 
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corresponding dates at the end of 1896 and 1891, the 
reserve in the banking department of the Bank of England 
on 24th December 1901, 23rd December 1896 and 23rd 
December 1891, and the amounts cleared by the London 
Bankers Clearing House in 1901, 1896, and 1891 

Deposits 

Bank Dwemler 1901 December 1896 Deco in Ik r 1 801 

England and l £ £ 

Wales r SI 842 000 495 231 000 391 900 000 

Scotland 107 321 000 9u 69 000 92 168 000 

Ireland 49 117 000 4u >2 000 39 451 000 

Total dopoaita I ,41 280 000 6 10 480 000 523 719 000 


Cash in hand and at (all 


Banks 

Dccci il 1901 

Do n Ik r 1 s 0 

D mb r 18U1 

b ngland and 

£ 

k, 

X 

w ales 

153 943 000 

115 870 000 

91 038 000 

Scotland 

2b 870 000 

22 00 r 000 

20 682 000 

Ireland 

10 ,97 000 

9 423 000 

9 520 000 

Total cash m 
hand and at 
call 

191 610 000 

14, 298 000 

1 n 240 000 

Rose rvc in the 



i 

Banking Do 
i aitmentofthc 
Bank ot 1 ng 
land 

19 685 000 

21 068 000 

i 

14 011 000 

Amount of ] aid 
cli armg of 

London clear 
ing bankers 

) o61 169 000 

7 r >74 853 000 

6 84, 506 000 


With lizard to the above fig tuts it may be pointed out that 
tlit proportion borm by tlit tish m hand &i t> the total 

deposits was 2 > 8 r ttnt in 1901 2J 1 pel cuit in 18% and 
2i 1 per ( < nt in 1891 Tlit pioportion ol the rtmrvo oi the Bank 
oi EngDnd to tho total deposits was 2 7 ptr rtnt m 1901 3 8 
>er ttnt m 1890 and 2 7 por ttnt m 1891 Tho last return m 
heeinber always hIiows a itservo below tho average tor tho ytar 
Although tht proportion as shown by the above figures is the 
sarm as in 1891 ilitro lias really beta some improvement becaiiso 
the Htatumnt ot dt posits m that year does not include many 
banl s now intituled whitli did not publish balance sheets in the 
tornur year The lailiet proportion was theictort really smaller 
than it lpj eared to be Ihe Bank of England s aveiage wttkly 
reserve now is moieover much larger than it used to be before 
1890 1 or 1889 the aveiage we *kly reserv o was only 413 228 000 

against liabilities piobably noarly as groat as those of 1891 
(Spi Bvnking) Ot the cash in hand &c mole than hall 
judging by tho thirteen big banks whose accounts ait analysed 
very mm tb in Ihe Tunis must be m cash in hand and at the 
1 ank of England It is to be regicttod that all banks do not 
give this item sc parately from cash at tall and notiee 

The discount houses though an important Body of 
institutions are not of so much importance as they were 
before 1866, when they suffered a serious blow 
through the failure of ‘Ovcrend s' from which 
as a body they have never fully recovered Ihe housed 
five large concerns which still exist are however 
very powerful, and exercise considerable influence on the 
market They hold considerable quantities of bills at all 
times occasionally their holdings are very large but 
they turn out the contents of their bill cases readily if 
they think fit Their business is different in practut 
from that of the smaller “bill brokers, ' who usually arc 
what their name suggests namely persons who do not 
hold many bills but find them for banks who need them, 
charging a small commission Uu small bill brokers 
borrow from the Pank of England much more freely 
than the big discount houses The latter only “go 
to tho bank 9 m ordinary times perhaps one c or twice a 
year During the South African war, which disturbed 
the money market veiy much, they obtained accommoda 
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tion from tin Bank more frequently than usual The 
small brok r» almost always have to borrow from the 
Bank at the end of every quarter, when money is scarce 
owing to the tegular quarterly lequirements of business, 
and also to some extt nt 1 eeause cei tain of the banks 
make it a practice to till in loans at the end of each 
month in 01 du to show a satisfactory cash reserve in their 
monthly balance sheet This practice is not approved by 
the best authorities for although it does no great harm 
in quiet tunes the banks who follow it might find it 
difficult, or even impossible, to (all m their loans in turns 
of st vere stringency 

AujiroiuiiKs — Walikr Baofhoi lombard Street Kcgan 
Paul Pi < nch and C o -Alt i u u it > i us Rationale of Mark et b lui 
tuatims 1 fhngham Wilson Roujcki GriKKFY S lock, hxdianqe 
becuri/us George Boll and Sons 1879 —W Spani fy Jpvonh 
riteory of 1 oldi at bonomy 2nd edition, 1879 pp 91 sj 
Macmillan Inv stigations %n Curve my and 1 inance various 
paHHagfH Macmillan — Hknuy Sidqwk k Irmciplcs (f 
/ ohtnal Economy book n chap u Macmillan Aihiusiin 
C ouknot Thtory of Wealth ( 1838) tranHlatul by Nathaniel T 
Bacon Macmillan London and Now York — ( kou< k Clark 
A Money Market 1 rimer and Key to the Ixcftamys Rningham 
Wilson — lous Si I) A in Mur I rumples of 1 olitical bionomy 
book in chaps l -vi ( w Ho ) 

Market Harborouffh, a manufacturing and 
market town and parish in tin Hal borough parhaincntaiy 
division of Leicestershire, England 14 miles southeast of 
Leicester by rail, traversed by the Grand Union Canal 
There aie malt houses and boot, shot, and stay factories 
The town is also an important hunting centre Population 
of urban district (Market Harborough with Great and I ittle 
Bowden) (1891), 587b, (1901), 77 55 

Markham, 81 r Clements Robert (ihio 

) I nglish tiaveller geographer, and authoi son of 

the late Uov David b Markham canon of Windsor and 
ol (Jathenm, daughter of bir W Milner, Bart, of Nun 
appleton, Yorkshire, was born on 20th July 18 50 at 
Stilhngffiut, near York and educated at Westminster 
School He entered the navy m 1844 and was appointod 
naval cadet on board II M b 6 oiling wood He served 
under Su George beymour on the Pacific station, liecanie 
midshipman in 1846, and passed for a lieutenant in 1851 In 
1850-51 he staved on the brauklm search expedition in 
the Arctic regions under Captain .Austin He retired from 
the navy in 1852 and m 1852-54 travelled m Pciuarid 
the forests of the eastern Andes He visitod bouth America 
again m I860 61 in order to arrange for the introduction 
of the t mchona plant into India a service of the highest 
value to humanit\ In 1865-66 he visited Ceylon and 
India m order to ins[>eet and uport upon the Tinnevelly 
pearl fishery and the cinchona plantations On the 
Abyssinian expedition of 1867-68 he served as geo 
giapliei, and was present at the stomnng of Magdala 
In 1874 lie accompanied the Arctic expedition under 
bn Geoigc Nares as tar as Greenland In later ycais 
bir Clements Maikham tiavelled extensively ovu buropt 
and also m western Asia and the United States He 
also hold various official and honoiaiy positions at 
home In 1855 lie became a cluk m the Board of Con 
trol broui 1862-64 he was private secretary to Mr T 
G Baring atfctrwards the call ot Noithbiook From 
1867-77 he was in charge of the geographical department 
of the India Office He was secretary to the Hakluyt 
Society from 18o8-87, and became its president in 1890 
brom 186 5-88 he acted as secutary to the Royal Geo 
graphical Soenty and ou his letirerncnt received the 
societ) s gold medal for his distinguished sei vices to 
geogiaphy He was elected piesident of the saint society 
in 189 5 and took an active share m the work of the 
society and m increasing its usefulness m various direc 


tious It was almost entirely due to lus unweaned exertions, 
extending over several years, that the funds were obtained 
for the National Antarctic bxpedition under Captain 
Robert Scott, which left Lngland m the summer of 1901 
He was president of the International Geographical Oon 
gress which met in London m 1895 Sir Clements Mark 
ham conducted the Geographical Magazine from 1872-78, 
when it became merged m the Proceedings of the Royal 
Geoqi aphical Society Among his other publications may 
be mentioned the following franklins footsteps, 1852, 
6 u co and Lima , 1856 , 7 ravels in Peru and India , 1862 
A Quichua ( ramrnar and Dictionary , 1863 , Spanish h 
nyatton , 1867, A History of the Abyssinian Expedition , 
1869 A I if e of the ( real Lord fairfax, 1870 , Ollanta , 
a Quichua Drama 1 87 1 Memoir on the Indian Surveys 
1871 (2nd ed 1878) General Sketch of the Uistory of 
Persia 1873, l he Threshold of the Unknown Region , 
1874 (4 editions) , A Memoir of the Countess of Chiruhon 
1875, Missions to Thibet 1877 (2nd ed 1879), Memoir 
of the Indian Surveys I eruvian Lark , 1880 , I eru , 1880 
The War between ( hill arid Peru 1879-81 (3rd ed 1883) 
The Sea Fathers 1885, 7 he Fighting Veres , 1888, 
Paladins of King Idwtn 1896, Life of John Davis the 
Navigator 1 889 , also lives of Admiral lairfax , Admiral 
fohn Markham , Columbus , and Major Rcrinell a History 
of leru editions with introductions of twenty works for the 
Hakluyt Society of which fourteen wc re also translations 
sixty seven papers in the Royal Geographical Society s 
Journal the Repot ts on the Moral and Material Progress 
of India for 1871-72 and 1872-73 Memoir of Sir John 
Harrington for the Roxburghe Club 1880, the Peruvian 
chapters for Winsor s History of America , and the chapters 
on discovery and surveying for Clowes & History of the Navy 
Sir Clements Maikham was elected a bellow of the Royal 
Society in 1873 and became an honorary member of 
the principal geographical societies he was created C B 
in 1871, and KGB in 1896 in 1871 he was created a 
Commander of the Portuguese Older ol Christ, and a 
Chevalier of the Brazilian Order of the Rose, in 1898 
Commander (first-class) of the Swedish Order of the North 
Stai 

Marlboro, a city of Middlesex county Massachu 
setts USA, m the central part of the state with an 
area of about 22 square miles diveisified with hills and 
ponds and traversed by the bitchburg and the New 
\ork New Haven, andHartfoid railways In 1900 there 
were 142 manufacturing establishments with a capital of 
$2 191,860, an average number of 2780 hands and pro 
ducts valued at $4,986,399 The chief industry is the 
manufactuio of boots and shoes Marlboro was formerly a 
town but was chartered as a city m 1890 Population 
(1890) 13 805 (1900) 13 609 of whom 3311 were 

foreign born 

Marlborough, a municipal borough and market 
town m the Devizes parliamentary division (since 1 885) 
of Wiltshire bngland 11 miles south by east of Swindon 
by rail Marlborough College is now divided into three 
schools the upper, modern and lower In the upper 
a classical education preparatory for the universities is 
mainly given m the modern mathematics, science, and 
modem languages are specially taught, and there are 
sepante classes for army and navy pupils Foundation 
scholarships preserve the original purpose of the s< hool — 
that it should be for the education of the sons of clergy 
men Several important additions have been made to the 
school buildings including a museum (1883) a handsome 
chapel (1886), north classrooms (1893), and a memorial 
reading room (1900) In 1901 the number of scholars 
was 600 Population (1891), 3012 , (1901), 3046 
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Marlow, Groat, a town and railway station m 
the Wycombe parliamentary division (since 1885) of 
Buckinghamshire, England, 5 miles north by west of 
Maidenhead on the Thames, which is here crossed by a 
pretty suspension bridge It formerly returned two 
members to Parliament, but in 1885 its representation 
was merged in that of the county biuce 1896 it has 
been governed by in urban district council Population 
of urban district (created 1893) (1891), 4212, (1901), 
4526 

MarmandO, chief town of arrondissernent dt 
partment of Lot et Garonne, 15 miles north west of 
Agen, on railway fiom Horde lux to Cette The church 
a Gothic edihee dating in part from the 1 3th century 
contains a fine 17th century altar piece and some good 
modern glass Local institutions comprise the communal 
college hospital, library, tribunal of commerce, and con 
sultative chamber of agncultuie Brandy and liqueurs 
are manufactuied and there is considerable commerce m 
gram, floui wine hemp and pmnes The town, which 
dates from the 6th century, suffered severely during the 
war of the Albigonses In 1211 and again m 1219, it 
surrendued to the De Montforts, and on the latter 
occasion many of the inhabitants were massae red in cold 
blood Population (1881), 6117, (1901), 9184 

Marmier, Xavier (1809-1892) Irench author 
was born at lontarlier in 1809 He had a passion for 
travelling and this he combined thiou^hout his life with 
the production of literature After jouincyin^ in Switzer 
land Belgium and Holland, he was attached in 1835 to 
the Aictic expedition of the Rtcheuiu and after a couple 
of yeais at Rennes as professor of foicign litnaturc la 
visited (1842) Russia (1845) Syna (1846) Algeria 
(1848-49) North and South America, and numerous 
volumes from Ins pui were the lesult In 1870 ho w is 
elected to the Academy and he was for man> years 
prominently identified with the Saintc Genevieve library 
He died at Pans in 1892 

Marne, a department of the north east of France 
watc red by the Marne 

Area 41 b8 square imlos The population 129 491 m 188b had 
increased to 4D8;0 in 1901 In 1899 the deaths numbering 
9 r >9 exceeded the births 9544 of which 9o()wuo lllcgitunitc 
marriages numbored 1-00 There were in 189( 1012 prinnuy 

schools with 04 000 pupils the illiterate loimm n 4 j ei cent ot the 
populatnn ihc area under cultivation in 189b amount d t 
1 910 194 acres of which 1 18b 888 acics were plough land and 
44 59u acres vineyards The land in wheat in 18)9 yielded the 
value of £1 18b 000 tye 4,410 000 barley £2 r 1 000 oats 
£260 000 niaiip, >ld wui/el £1 lb 000 C lueii crops (tietcul luce in 
and samloin) yielded £2b0 000 and natural pastuies £180 000 
Of the industrial culture s beetioot produc mg the lalue of £189 000 
is alone wortli mentioning Ihe vine however notwithstanding 
the very limited surface it covors yet by virtue of tlu quality of 
its wine (champagne) returned in 1899 the valuo of £l bl2 000 
The live stock in 1899 nuinbcied 48 100 horses 119 990 cattle 
294 l r 0 sheep and (4 110 mgs Agriculture is the mam occupa 
tion of this dcpaitment These is some peat cutting (1 400 metiic 
tons in 1898) and some mining of lion and limestone Ihe metal 
lurgic production is inconsiderable 1 lie textile industry howe\cr 
particularly that of wool is in a very foiward state around Reims 
the department counting 8000 powu lcorns and 270 0()0 spindles 
Ch&louB the capital had a population m 1901 of 21 187 Reims 
107 773 

Marne, Haute-, a department of the cast of 
I ranee watered by the Marne 

Area 2416 square nnles I lie population 247 781 in 1886 had 
decreased to 224 888 m 1901 In 1899 out of 4157 births 260 
were illegitimate there were 5058 deaths marriages numbered 
1563 There were m 1896 850 primary schools with 32 000 
pupils not more than 1 per cent of the population being illitu ate 
The area under cultivation amounted in 1896 to 1 453 032 acres 
800 649 acres in arable land and 32 124 acies m vines A large 
extent of the department is covered with wood The wheat crop 
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of 1899 amounted to the value of £987 000 oats £598 000 
vines £23/ 000 potatoes £88 000 natural pastures £280 000 
In 1899 Haute Marne owned 48 820 homes 98 410 cattU 122 310 
sheep and 99 900 pigs Ihe depaitinent possesses nnpoitunt iron 
mines, which m 1898 produced 14/ 000 metric tons Its metal 
lnrgy (m a very foiward state esjieiially atomic! Langies) 
rogisteicd in 1898 44 000 mettle tons of cast non b/ 00 tons of 
irm and 42 400 tons of st el of a total value cf£9/5 000 lhc 
other industries an less un poi taut the forges and bla t luiuaccs 
consuming 628 4 home ] wn out of a total of 8697 Uiaumont 
the capital had 14 b22 inhabitants in 1901 

Marocco See Molten co 

Marochetti, Carlo, Piron (1805 - 1867), 

Italian sculptor was boin at Turin m 1805 After 
studying undu Bosio lit went m 1827 to hiame, and his 
statue of A 5 oung ( nl pi tying with a l)og won a 
medal in 1829 at 1 ails His 1 alle n Alltel w is exhibited 
m 1831 In 184S Mniochetti u moved to London and 
there lit lived till his death on 28th l)u ember 1867 
Among his chief woiks wue statues of Queen Vie ten m 
T ord Clyde (the obelisk in Waterloo llau) Richard 
C (cur dc Lion (Crystal Pilaee) Lmmanutl link be it 
(1831 lunw) the tomb of Bellini (Pert la C hust) and 
the altar m the Madeleine His style was \igoious inel 
effeotnc but lathoi popular than artistic Marochetti 
who was created a baron by the king of budiiua, was also 
a Chevalier ot the 1 egiem of Honour 

Maros-V&sdrhely, a inumeipahty eif Hungary 
in the county of Mare>s Torda, with 15,261 mhibitants in 
1891 anel 19 091 m 1901 It was once the capital ot the 
S/ekelys (bieulmns) In the beautiful Gothic C ah liust 
thureh built about 1116 situate, d m the old fort was 
held, m the picsenee of I mice lohn Sigismund m the year 
1571, the famous diet which loi the first tune in Luiopt 
enacted the pci feet libeity of lebgion In its Jrotestant 
college iaikas Bolyai, the celebiatcel mathematici m was 
a leadu 

Marquardt, Joachim (l hi 2-1882) German 
scholar, w is born at Dan/ig i 0th April 1812 He 
studied at Bcilm and I up/i e lie Id \ mous educational 
appointments lrom 1831 onwaiels at Berlin Danzig and 
Posen and became in 1859 head of the gymnasium * 
in Gotha His Iwmmht S tantwawaltuiu/ (1871 78) 
and 1 uvnihbtn da ltomir (1879-82) which formed 
a pait ol Mommsen and Marejuudts it vised edition oi 
Picket s Jlaudhmh da lunniwlun Altathuma) , were 
widtly recognized as \aluable contubutions to elassical 
learning He died at Gotha 10th November 1882 

Marquesas Islands bee Tahiti 

Marquette, a < ity oi Miohigin USA capital 
oi Maiquette county, on Marejuttte haibour on the south 
shore oi Lile buptnor m the uppti peninsula at an 
altitude ol 621 feet The city is lire gularly laid out is 
dividtd into eight wilds, and is the teiminus of br inches 
of the Duluth South Shoie and Atlantic Railway It is 
the pnncipal ship])ing point for ports on the lower likes 
ind for Pittsbur ft la, oi the iron oies of the Maiquette 
district the richest iron region in the woild lot hand 
ling the ores cheaply many gieat ore docks have been eon 
strutted by means of wlnth lailway cxrs are unloulcd 
illicitly into the holds oi vessels Theie is also a large 
trade in lumbci Jopulition (1890) 9093 (1900) 

10 058, of whom 3460 weie foieign born and 62 were 
negroes The death rate in 1900 was 10 6 

Marrakesh, sometimes erroneously rilled Morocco 
City, the second imperial city of Moiocco lying at tlio 
foot of the Great Atlas 96 miles east south east of Safh 
Scottish missionaries and a few European tiaders have 
become established here, but no other changes have taken 
place for centuries Population, 50,000 to 60,000 

b VI —69 
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I United Kingdom and European Countries 

S INCr 1H8 j, when the earlier volume of this Fn 
cyclopedia (ninth edition) containing the article on 
marriage was published, few subjects have been moie 
discussed and few branches of the law have 
proms* un( l <>r # OIie KU( h significant changes From that 
year itself dates the coming into operation of 
the Married Womens Property Act of 1882, tin great 
charter which now regulates the position of married 
women m Ingland m regard to their property and their 
contrictual capacity generally It was tlu outcome of a 
long struggle which led first to the Act of 1870 a tenta 
tivt enactment passed to secure married womens earnings 
against appropriation by the husband, and in 1874 to an 
amending Act for the protection of the husband against 
debts of Ins vufe contracted prior to the marriage and 
ultimately, in 1882, to the complete emancipation of the 
wife s property from marital eontiol (hcc more fully below) 
In the couise of ten years 1 nghsh legislation in the 
matter of married womens piopcity piogrcssed from 
perhaps fcbo most hick ward to the foremost place m 
Furope By a curious contrast the only two other 
European countries when, in the absence of a settlement 
to the contiary independence of the wifes property is 
recognized are Russia and Italy (Italian Civil Code Art 
1425 et seq ) 

Among other countncs in 1 ranee a law of 1881 em 
powered tho married woman to open a deposit account 
at tho Post Office Savings Ranks, but inasmuch as the 
huslnnd can lodge a caveat to prevent withdrawal of 
the money and can lay hinds on the money as soon as 
ari application is made by the wife to take it out, the 
protection is illusoiy It must not however, be supposed 
that tho position of mimed women m I ranee m respect 
of their property is abnormilly hard Phtir position is 
only regulated liom a difleic nt point of view, and m several 
respects it is an exceptionally pnvilogcd one It is mainly 
owing to this thit pi ogress in the sense of the recognition 
of sc paratt propi rty will piobably be slower m I ranee than 
elsewhere Thus though by ante nuptial niarri ige con 
tract tho paraphernal system of emancipation of tho wifes 
property may be secured it is seldom rcsoited to, because 
in the absence of an ante nuptial marriage contract — and 
m I ranee, as elsowhcn mairmge contracts are uncommon 
among tlu miss ot tho population — the wife is owner of 
one half ot all propel ty saved or peisonal propci ty 
ucqutml by succession or otlu nvise after the mariiage bj 
either husband or wife The huslnnd during coverture 
cortamly has the absolute eontiol of the whole of this 
joint fortune, but on dissolution of the marriage the half 
of it can be claimed by the wile or her bins and assigns 
This systom of community of property is engr lined in 
h rench institutions and custom as the common law of the 
countiy, and there is no moumuit to follow the oxamplt 
of Italy and adopt the paiaphornal system as tho common 
law in its place Among the I renth middle class the wife 
owing to her ownership of half the fortune acquired by 
her huslnnd takes a nioro activo part in his business life 
and holds a higher business status generally than she 
does m other countries She is her husband s partner m 
all his enterprises, and has an equal interest with him m 
all their proceeds Sometimes wonder is expressed that 
the bulk of b rench women seem so indifferent to agitation 
for an increase of their independence but isolated cases of 
hardship are not considered a ground for altering a law on 


winch the whole social economy of the nation is based, 
and which gives the I rench married woman a position m 
her household and m her family surpassing m dignity 
and prestige that of women m any other country 

In bcandinavia there is a marked tendency towards 
contractual emancipation, but as yet it has not gone 
farther than the married womans earnings Sweden 
adopted a law on this subject m 1874 Denmark 
m 1880, Norway in 1888 Germany followed the 
( iviI Code which came mto operation m 1900 (Art 
1367), providing that the wifes wages or earnings shall 
f oi m part of her ? orbehaltsqut or separate property, which 
a previous article (1265) placed beyond the husband's 
control As regards property accruing to the wife m 
Germany by succession will, or gift inter vivos , it is 
only separate property wheie the donor has deliberately 
stipulated exclusion of the husbands right 

In several other blanches of the law of marriage the 
United Kingdom is not as much to the fiont lhis applies 
to prohibition of marriage with a dect ased wife s sister (see 
below) to breaches of piomise of marriage, perhaps even 
to the facility generally with which mainage is contracted 
and the absence of specialized control through a civil 
authority which mi^ht introduce more older and system 
into the working of the chief social institution 1 Still 
marriage holds its own though severe ly criticized by 
different contemporary writers and the number of those 
entering the state ol matrimony does not diminish, in 
spite of warnings of its probable unhappiness There is 
m fact, no significant change m the proportion of those 
who marry to those who (acting on Mr Punch s advice) 
11 don t The following table shows that the tendency is 
to increase rather than diminish — 

Persons man red ui the United Kingdom- — Annual 
Hates per I housand of Population, 
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In other countries tlu aggregate expedience of marriage 
seems no less favourable to it 


Marriages m Chief ( ontmental ( ountrus — Annual 
Bates per 1 housand * 
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Compllod fr >n British official abstracts 


1 The existing system of national registration was introduced by 
Lord John Russell s Act of 1836 Sir Spencer Walpole m Ins Life qf 
Lord John Russell (vol l p 260) observes that his own views were 
enlarged and strengthened l y the experience of a long lifetime and he 
lived to record his opinion that it will lea matter for consideration 
whether the future law instead of recognizing the marriage registers 
of every Christian communion and every Jewish synagogue should 
not be founded on the same principle as the laws of France and Italy 
constituting civil marriages the only bond recognized by the State, 
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Here again the trend of the figures xs towards increase 
Comparing the British figures (which we must halve to 
bring them to the same term of comparison) with the 
Continental, Great Britain shows a fair average higher 
than Scandinavia and lower than Germany, Austria, 
Hungary, and Russia 

In 1886 an Act was passed m the British Parliament 
to remove doubts which had been entertained as to the 
validity of certain marriages solemnized m England when 
p t one of the partios was resident in Scotland 
legUiation In the same year an Act was passed extending 
concerning the hours withm which marriage may be law 
marri *fi* fully solemnized iiom 8 a m to 12 to between 
generm ly g A M an d 3 pm (I or the Foreign Marriage 
Act of 1892, see below) The Summary Jurisdiction 
(Marne. d Women) Act of 1895 enabled a wife whose 
husband is convicted of an assault on her, or who has 
been deserted by lain or been obliged owing to his cruelty 
to live apart from him, to apply to the justices, who are 
empowered by the Act to make an order for separation 
and grant the wife the custody of children under 16 
years of age The justices may also make an order for 
payment by the husbind to his wife of such weekly sum 
not exceeding two pounds, as, having rc gard to the means 
both of husband and wife they may consider reasonable 
The Marriage Act, 1898, authonzed the celebiation of 
marriages in places of worship duly registered for the 
solemnization of marriages under the Marnage Act of 
1816 without the presence of the registi xr, on condition 
of their being solemnized in the presence of a person duly 
authonzed by the governing body of tin pi tec of worship 
m question It also made further provision foi the due 
recording of all maiiiagcs m the geneial registeis 
Lastly, the Marriages \ xlidity Act of 1899 removed 
doubts as to the validity of marriages m England on 
Irish banns and m Ireland on English banns The next 
enactment will probably be one for the purpose of regu 
luting the solemnization in Fugland of mai liases between 
Fnglish women and foroign men which may be invalid 
in the countiy of the lattei 

The property of married women is now governed in 
England by the Married Womens Propci ty Act, 1882 
Under the common law of England all the 
Married personal property which devolved upon oi wis 
property squired by the wife passed to hei husband who 
could immediately on its falling into possession 
deal with it as his own He was even entitled to the 
rents and produce of his wiles leal property I he wife 
could not bind herself by conti act except m a few special 
cases (c <j , if she carried on trade within the City of 
London) Iven her personal wages and earnings could 
be lawfully appropriated by her husband ‘ I he very 
being or legal existence of woman is suspended during her 
marriage oi at least it is incorporated and consolidated 
into that of her husband, under whose wing protection 
and cover she performs everything wiote a learned com 
mentator on the old law The Court of Ohanceiy it is 
true, protected trust dispositions securing to the wife the 
use of her separate property but this afforded no pro tec 
tion to the great mass of married women, who continued 
to be the victims of antiquated principles of the old law 
till 1870, when the legislature made the first great breach 
m it Half measure though it was, it went, as we have 
seen, as far as, if not farther than, most Continental legis 
latures ventured to advance up to 1902 It excluded 
the husband from control over the wife s personal wages 
and earnings, and the investments of such independent 
wages and earnings and by it contractual capacity to 

and leaving to the parties concerned to add any religious ceremony or 
ceremonies they may think proper 
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the extent of this independent property was necessarily by 
implication granted to her Ihe Act of 1882 was prac 
tically the extension of the operation of this Act from one 
kind of married womens piopcrty to the whole of it 
The married woman thenceforth became capable of acquir 
ing holding and disposing by will or otheiwise of all her 
real or personal property as if she were unmarried, and 
without the intervention of any trustee and her conti actual 
capacity and liability were extc mled to tlio whole of her 
separate property Slit also bicaint liable like anybody 
else to the bankruptcy laws As x conseqmnee of these 
piovisions, investments standing in the wifes name are 
deemed to form part of her separate pioperty till the 
contrary is proved and she c in tiansfer her stoek and 
leceivc the dividends oi inteic si of it on her sole signature 
1 his is the lu/inu under which idle now lives in Great 
Britain and Ii eland 

Scottish Acts (40 and 4 1 \ ic t e 29 ind 4 1 and 45 Yict 
c 21) placed htr in i sinulai but not identical position m 
Scotland TIil Married Women s Property (Scotland) Act, 

1881 does not, lu lac t give the wife as much independence 
as the English Act of 1882 It extends the operation of 
a previous one oi 1877 winch secured to hei the sole and 
exclusive disposal of hei earnings, to peisonalty owned 
by her at the date of her mairiage or which may come 
to her by bequest but while giving her the disposal of 
the income oi it it precludes her fiom assigning the pro- 
spective income and from disposing of the fund itself 
without her husband s consent 

There is an unfortunate omission in the otherwise 
excellent English Act of 1882 It does not deal with the 
devolution oi the wife s projierty on mtestac y flic sur 
vivmg husbands lights then foie remain unaltered, and 
lu remains exclusive ly entitled to all he r personal estate 
though, no property acquired by the wife (since the Act of 
1882) vt stm e in the husband he hxs to take out letters oi 
administration to fc et possession of it 

An Act oi 1881 made husband and wifo competent wit 
nesses in criminal proceedings against each othci undei the 

1882 Act 

A further Act in 189 1 repealed two clauses in that of 
1882, the exact beaim^ of which had been a subject of 
conti ovcisy It piovided spec ihe ally that every contract 
thereafter enteied into by a man ltd woman othuwisc than 
a an agent should be deemed to be a contract entered into 
by liei with respect to and be binding upon her separate 
propel ty, whtiher sbe was oi w is not m fact possessed of 
or entitled to any sepai xte pioperty at tlie time when she 
t utered into such eontiact that it should bind all sepaiate 
propel ty which she might at any time or thereafter be 
possessed of or entitled to and that it should be enforce 
able by process of law agunst xll pioperty which she 
might thereafter while discovert, be possessed of oi 
entitled to 

One of the most interesting and significant changes in 
the law affecting married women was that introduced by 
the Guardianship of Infants Act 1886 (49 and Marrled 
r >0 Viet e 27), providing that the mother of any womea s 
infant may by deed or will appoint any person powerein 
or jieisons to be guaidian or guardians of liu appoint 
child after the death ot hersclt and the father 
of such infant, and that wheie guardians art * u * * aM 
appointed by both parents they Hhall act jointl> and 
that the mother of any mtant may by deed or will pio 
visionally nominate some fit peison or peisons to act as 
guardian or guardians of such infant alter her death 
jointly with the father of such infant The Court after 
her death, if it be shown to its satisfaction th it the father 
is for any reason unfitted to be the sole guard l in of hia 
children, may confirm the appointment of such guardian 
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Marriage 
with a 


wife a 
alater 


or guardians who thereupon are authorized and ernj>owered 
so to act (See also Infants ) 

In spite of active it id ceaseless agitation on behalf of 
the legalization m I ngland of marriage with a deceased 
wife h sister the advocates of the abolition of the 
existing disability had not succeeded up to 1902 
m cirrying any measure for its removal thiough 
both House s ot laihament In all the sell 
governing colonies, on the other hand, with tlu 
exception of Newfoundland the restriction has ceased to 
exist I ho first Act lcgilizmg man rage with a deceased 
wife s sister was adopted by South Australia lhe royal 
assent howc vi r was not given till the Parliament of that 
state had five times passed the Bill In (puck sums 
sion Himilai statutes followtd m Vn toua rasmuna V w 
South Wales, Queensland New A aland West Austialn 
Barbados, Canada, Mauritius, Natal, and Cape Colony 
As regards the Channel Islands, marriages of the kind m 
question wire made legal some ytais ago m Jersey but 
neither m the other islands, nor m the Isle of Aim, has 
similar progress bu n made 

In England the Bill to rtndei mairiagc with a da eased 
wife s sister valid was first adopted by the House of 
Commons in 1850, and rejected by tin House) of Lords 
in 1 Hr> L It was subsequently brought befoie tlu 
18%, 18 r >8, 

1871, 1872 
Bills) 1879 
flit prince of 


legislature in 18%, 

1806, 1 869, 1870, 
and 1878 (Colonial 
the Housi of I olds 
of J dinburgh voted m favour of it) 1880 1882 
1884, 1886 1888 1889 J890 J891 189G and 


18 r )9 1861 1862 

1871 1879 1877 

(0th May when m 
Y\ ah s and tilt duke 
1881 
1898 


cleigymen 

MClOlltlOUS 

the pi nice of Wales and 
tho ayes r ihe ]>rum 


of marriages 
simples was 


and 1900 (Colonial Pills) In most eisis it has been 
passed by flu House of (ominous and lejuted in the 
House of J ords In fact few subjects have suih powir of 
exiitmg in t< rest among the lei is as the Marmgi with a 
Deceased Wiles hiNter Bill It was obscivcd tint they 
mustcieil to deal with it is if the destiny of the liition 
depended on its lejation (See Annual luyisUr 1901 
p 121 ) lhe Bill ot 1896, however which ’was jueli 
ciously ilraftid to avoid the compulsory celebiation by 
against whuh they liael con 
carried in the I oids Botli 
tin iluki of A oik wire among 
minister uid eighteen bishops 
including the two archbishops votcel against tin Bill 
the tail of Uostbery and Lord Kimbciliy for it At 
tho thud leidmg the Bill was larned by 142 to 104 
votis Its piomotcrx however elid not suneed m 
getting an oppoitumty of biingin^ it befori the House 
of C ominous 

Prom 1896 to 1901 no fuithu dniet steps were taken 
but in 189S and again m 1900 (28th May) the subject was 
biought lorwaid in the House of lords by Lord Strath 
cona in the form of a Bill under which marriages with i 
deceased wites sisti r eontiaitul in any Bntish colony 
should be deemed \alid ioi all jmiposis within the United 
Kingdom In 1898 the Bill was tumid on the second 
reading by 129 to 16 votes the pi line of Wales the duki 
of Devonshue, and most of the Libeial Unionist piers 
voting m tin mujonty and on tho thud raiding without 
a dissentient vote lhe House of ( ominous tool no 
action In 1900 the Bill was supported by I oid C airing 
ton, a former colonial governor and Loid Kimberley a 
former colonial suretaiy, and in xpiti of the opposition 
of the I ord Chain elloi and the archbishop of A ork it was 
earned on the second iiadmg by 116 to 11 votes, and on 
the third leading again without a dissentient vote The 
House of Commons however again took no action An 
Imperial Bill reaclnxl a second reading in the House ot 
Commons m 1901 and again m 1902, but it was blocked 


by the opponents of the measure when attempts were made 
to get it to the committee stage (5th February and 6th 
June) 

The foreign Marriage Act 1892, has consolidated the 
Fnglish law relating to marriages celebrated abroad, and 
brings it into hirmony with the current tend 
eneii s of marriage law reform generally Under *ntma 
it a mal liage between British subjects on land tlonallaw 
abrotd is as valid as a marriage duly solemnized 
in 1 rigland (as heretofore) if celebrated m accordance with 
the local law oi in the presence of a ‘ marriage officer 

Marriage ofheeix are diplomatic oi consular agents who 
are appointed to act as such lhe old fiction of assumla 
turn oi a Bntish embassy to British soil can no longer be 
lilted upon to uphold a marriage at a British embassy 
solemnized by an ordained ckrgyman An Order m 
( ounul of 28th October 1892, moreover provides that in 
the cise of any marriage under the Act if it appeals 
to the marriage officer tint the woman about to be 
man led is a British subject and that the man is an 
alien he must be satisfied that the mamage will be 
rciogiu/ed by the law of the foreign country to which the 
alien belongs 

A marriage may be solemnized on board one of His 
Majesty s ships at a foreign station provided a warrant of 
a seeietaiy of state Ins authorized the commanding officer 
to bi a marriage officer At sea, marriages on British 
public oi jinvato ships seem still valid at common law 
if pcrfoinud by an cpiscopally ord lined minister lhe 
Merchant Shipping Act, 1894 (suf 210) provides that 
the master of a ship for which an official log is rtquirtd 
shall cntei in it every marriage taking place on board, wrtli 
the names anil ages of the paitics 

Again under the 1 oitr^n Marriage Act all marriages 
solemnized within the Bntish lines by a chaplain or 
ofhcir or other person ofhmtmg under the oiders of the 
commanding officer of a Butisli army serving ibioul aie 
as valid in law as if they had been solemnized within the 
United Kingdom subject to due observance of all loims 
re ij Hired by law 

lhe principle ot the Fnglish law of marriage, that a 
marriage contracted abioicl is valid if it his been sohm 
nized according to the Ux loci may be now taken to apply 
just as much to a lnaimgc in a heathen as m a ( luixtian 
country Whether the mainage lias or has not been cele 
In ated according to Christian laws hts no bearing upon 
the question piovided it is a monogamous mainage — a 
mamage which jircvents the man who entus into it fiom 
marrying any other woman while Ins wife continues alive 1 
In Hyde v llyde and If ohnamet Loid Penzance refused 
relief on the ground that Moimon marriages aie poly g unous, 
although both paities weie smglo at the time the mamage 
was contracted and m Bethel/ v lhldyard Stirling J 
decided against the validity of the marriage on the giound 
that the marriage which Mr Be tliell intended to contract 
was not a marrngc m the Christian sense, but a mainage 
in the sense m which the term was ustd among the Bare 
longs which implies the power of taking another wife— 
that it was m fact a polygamous mariiage In Biinhley 
v Tht Attorney Genet al on a petition to establish the 
vihdity of a man lage between a British subjt et temporarily 
resident in Japan and a Japinese woman in Japan accord 
ing to the forms required by the law of the latter country, 
the marriage was upheld the President of the Court 
observing th it the phrase Christian marriage had been 
used, only fo convenience sake, to express the idea that 

1 Compare the lukt of Aigyll a somewhat tempestuous assertion in 
the debate of 1? '6 on the Marriage with a Deceased WlfeB bister 
Bill that in arm hj as understood all over the Christian world was- 
the product of Ch lstianity aud of Christianity alone 
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the only marriage recognized m Christian countries is 
marriage of the exclusive kind, which the Japanese 
marriage was proved to be. 

Authorii ifs — Eveusley The Law of Domestic Relations 2 nd 
<sd London, 1896 —Lush The Law of Husband and U ife 
London 1896 — Crawley The Law of Husband and Wife 
Iondon 1892 — Geary Marriage and J amtly Relations Ion 
don 1892 — -Griffiihs Mamed Women s Propeity Acts Ion 

don 1891 Yaizley Law of Settlements of Property made on 

Marriage London 1887 — Bishoi (America) Marriage Ihiorce 
and Separation Chicago 1892 — Damp Murray (Scotland) 
The Law relating to the Property of Married Prisons Glasgow 
1392 — Waikins Holy Matrimony 1895 — Ha nr Marriage 
of Near Km London 1887 — Leckv Democrat y and Liberty 

vol u London 189b — H N Hutchinson Marriage ( ustoms 
in Many Lands London — Tosim Cook J is/on Monday 
Lectures Cambridge USA — Thomas Baiici av Ja femme 
anglaise Pans 189b — Publications of tho Marriage Law Re 
form Association 2 Deans Yard Westminster (Sei Mr 1 
Paynter Allen) — The Jhslups and Marriage with a Deceased If ife s 
lister 2 he Other Side — 1 rocoedings in the Colonial Confer 
ence 1 1th April 1897 Subject Marriage 'with a Deceased 
\\ ife s Siste r ^ — A Irelimmaiy List ol Distinguished Biblical 
Scholars and Authorities who havo severally declircd that 
Marriage with a Deceased Wife s Sister is not theiem loihiddc n — 
One hundred an l one J tasms for repealing the Jaw against 
Marriage until a Deceased Wife s Sister 1892 — Opinions of th 
lltbrew and Oreel Jiofessors of 1 iblc TUmsers regarding Marring 
uit h a Deceased J I ife s Sister J layntor Allen 1884 — House 
of I oris 15th Tune 189*1 Dohite on tho S cond Reading ot 
Deceased Wife s Sisiti 1 ill Ccmmcnts of tho Irtss (May 

189i ) — Deceased Wifi 8 Sister Rill J marly s on the 1 use/ 

Tlit ion 1885 — Roman Catholic C/ngy and the Marriajes 

J ill 1872 — Summary of the Chuf Arguments for and agunst 
Marriage with a Deceased If ift s Sister 1882 — Letter to T ici 

( hancillor Sir ff I if tod fnwi the 1 o A Miaul D 1) 

11 crtlieim Mackintosh and Iluni — I C VMrnri t rjsrru i 
Jauw of the lau if M linage 1817 — Ricinaii Cusi 

1 lari lage vnth a JJcrcas d ff if s Sistci kegan laul and Co 
18S8 — Extract fiom a Lettci t n the Jaw i f Mama fc addussid l g 
the late Jiish p of Dublin {Dr ff hatch/) U tin lati lishop if 
Koruich — Just 2 ejiort of the Commissioners on tin Law if 
Mtrnaje flouts anl Sons — Speech of the It Jhn Lord 
G imthirpc on the Seiond 1 coding of Deceased ff ij s Sister J ill 
Thursday 9th Mry JSb) Ilan ard I ublislnii n ( j -Mi na 
Cvn l) The Moiality of Mairiagt I \ ltnightlif l eiicn March 
1890 — (it MrNi in a 111 A( i On Marriage a C nti 1 in 
J irt nightly 1 ei ictt April 1890 (T Ba ) 

II UNITFT) bTXTlS 

If we define mirmge as a physicil lcgil and moral 
union between man and woman in complete e (immunity 
of lift for tho establishment of a family 1 it is possible 
to discrimin ite between time stiges m the history of the 
institution — the animal or physic il sti^e, the piopric tuy 
or legal stage and the personal or moi il st i n c In tin 
fust or pliysie il stage tho relation of tho sc vs w is un 
regulated and m nuiiy cists of bnef dui it ion In tho 
second or lcgil stige greater pumanonee wis secured in 
luairiige by assigning tho husband a property right in his 
wife or wives In the last stage the; pi opnc tar} rolation 
fills moie and more into tho bael giound, and the rclition 
of husband and wife approximate s tint of two individuals 
entiu ly cepial bcfoio the liw Although m tho history of 
muriate these threo stages have been roughly succossivo, 
the oulti of their entering tho conseious e\pe nonce of the 
individual is usually tho lcversc of tluir order in tho 
eh vtlopmc nt of the race and m the solemnization of a 
in image based upon alhetion and choice tho giowtli of tilt 
relation be gins with the moril ach inccs to the legal and 
culminates m tho physical union each one of these chriv 
mg its meaning and its worth from the preceding It 
seems probable that m the United States nnimge has 

1 It is doul tless true ns anthropol igists hioc point 1 out that 
iu the history of tho race mariia^e is ro it l in the family 
rither than the family in marriage (Western; irck Hi ti y of Humm 
Mirna/e p 22) hut in that conscious eapcritnce of tlie in Imdu il 
vrith which law and ethics aic cspeciullv concerned this rdationshq 
is reversed and tho family originates in marriage 
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advanced into this personal or moral stage farther than it 
has m many countries, and certain of its characteristic 
features as a social relation flow from this fact Thus it 
is probable that the equality of property rights between 
husband and wife is established m America more com 
pletely than m any other civilized countiy Indeed, m 
many states the mo\ement lias gone so far as to give tho 
wife in matters of property and m refen nee to divorce 
greater privileges than tho husband Thus a husband is 
often liable for a w i ft s debts where a wife would not be, 
fnutatis mutandis for a husband s ami a wift may usually 
obtain a decree of divoue for am ground on which one 
may be awirded to tin husband and ri addition, for 
neglect to provide sustenimo or support 1 mphasis on 
the personal or moral relation ol the paities in marriage 
tends to throw into tlio bad ^round tin legal aspects and 
nquirements and in the United States when the sepaia 
tion of Church and State is piobibly as complete as m 
any civilized counti y , it tc nds ilso to mimmi/t so far as 
the State is concerned tho re hgiems and mk lamental aspect 
ol marriage In distinction fiom these two the purely 
person il ispeetsof the lelition uc biou^ht into tin fore 
giound Mamage tends to become a lelition est iblished 
by parties between themselves and one in wlneh tho ton 
sent of the parties bee omes the only constitutive element 
In the tbeoryoi Amcncin law no eenmony is essential 
to cieate the maiimge lelition JIk ebctites of social 
expedit ncy find cvpiession mainly in certain prohibitions 
as upon tho muriate of poisons under a certain limit of 
i ft e, of persons within eertim degrees ol relationship, of 
persons ibeady marned, oi of perstms lncajnblo for iny 
leason of entering into nmrrnge Under suth a theory of 
the law pei sons many themselves and it might bo claimed 
as a legitim ite cordial} of this theoiy tint they should 
be illowed to elivoiee themselves Put while m ihtory of 
law p irt its m iny themselves and a eeiemony is unneces 
sary, this position his ne\ei l)een endorsed by any 
considei iblc proportion of tho community md in fact 
probably ^ths and pc rliaps Voo tlls of tllL 111 11 ingos in the 
United Stites are conti acted thiou^h some eeremony In 
every st itc too some leg il decree is mec ssuy in order to 
tei nun ite the maimgo relationship, although m all but 
two a complete scpariticm of the putns continued for 
from one to five ye us is a legd giound of divoue 

I lie pn vale nee of the institution of maringe m a 
community is best measured by the po tentage of the 
pojmlation of mainige ible age wlio aie man ltd Acceird 
lii^ to the United St ite see nsus thee u her limit of marriage 
iblo age is twenty, but in the best pricticc elsewhere it 
is fifteen and m 1890 about 2 30 000 persons m tho 
United States between fifte c n and twenty were married 
It senns wise then foie to assign fifteen as tho earlier 
limit of mam i^eable age Of all pci sons in the United 
States over fifteen in 1890 r ) r > 3 per cent weio lcportul 
as mai rie d if we add those who wcie i e] >oi te el as w idowed 
or divoreed the perecnta 0 e is i used to 03 Asa measuio 
of the prevalence of mairiage these figures no too low 
owing to the fact tint a very large number of pusons who 
are mummed between fifteen and thirty many in liter 
yens lew mairiage s are (ontiactcd aftei the a^e of 
forty five and such as do orcui aic less nnpoitant 
sexially than those contiacteei eaibei and when the like 
lihood of pai outage is ^rc ater Of the total population 
in the United Stites over the a ft e ol foity five m 1890 91 
percent were or liael been in lined Phis proportion m 
the United States is guatei than in my of the countries 
in western buropc In 1 uiopcan countries gcnci illy the 
proportion of elderly spinsters is gi cater than the pio 
portion of cleleily bachclt>rs but m the 1 nitxd States 
the reverse is true This difference is due mainly to the 
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unequal distribution of the sexes Among the adults m 
western Europe there is an excess of females, in the 
United States generally an excess of malts , and therefore 
the likelihood of a man s marrying is somewhat greater in 
western I uropc, and that of a woman’s marrying is some 
what greater m the United States The same difference 
appears within the limits of the United States itself, for 
m the states of the Atlantic coast women outnumber tho 
men, while in the rest of the (ountry tho reverst is true 
Conn qucntly, states on tho Atlantic coast from Maine to 
the Carolmas hav< the laigc st percentage of spmsterR among 
the women between fifty live and sixty five, and the states 
w st of the Mississippi have tho smallest percentage On the 
contrary, the percentage of bachelors among tho men between 
fifty five and sixty five is largest in the Kocky Mountain 
states in some of which it is nearly or quite one thud, and 
smillest m the southern states east of the Mississippi 
Regarding the age of marriage in the United States wo 
have little direct evidence In Massachusetts the average 
ago at which men marry for tho first time was m 1897 
rather over twenty seven, and the average ago at which 
women marry for the fii st time was 2 1 \ ycais , but in other 
parts of tho country, and especially m the southern states, 
marriage occurs much earlier lor in M issackusctts m 
1890 the percentage of gals between fifteen and twenty 
who were married was less than 4, and below that of any 
other state, while m the states of the far south the per 
centage ranged from 1 5 to 20 In Massac kusetts of the 
men between twenty and twenty five about 15 per cent 
were returned m 1890 as mimed while m tho states of 
tho far south the latio was more than twice as great Nor 
is this due to the many coloured people m the southern 
states, for, although the y m my earlier than the whites, the 
whites also many earliei thin tho whites in tho north 
While the percentage of married pu sons m the United 
States is probably greater than in most countries of western 
Furope the ten done y m this as in most othe r sot lal respects 
is for the conditions on the two sides of the Atlantic to 
approximate So far as fragmental y leturns from certain 
states enable one to ]udge tho percentage of persons over 
fifteen in tho United States who are married tends to 
decrease, and the age at which marriage occurs tends to 
rise In Massa( kusetts the percentage of married poisons 
among tlioso over fiftu n d( creased by 4 between 
1875 and 1895, and the a\erage age at which marriage 
occurred increased marly i y<ar for each sex between 
1871 and 1897 One reason loi the decreasing marriage 
rate characteristic of most industrial countries calls for 
more attention than has thus far been give n it by social 
students, and that is a tendency to establish a separation 
of the sexes wlmcby a detidtd excess of women is found 
m industrial or manufactming towns offset more or less 
completely by an excess of men in the rural distncts for 
example, m tin United States there are moie women than 
men m the 1522 cities of ovir 2500 inhabitants taken as a 
wholo, and m nearly all states east of the Mississippi the 
excess is marked In tlio rural distncts on the contrary 
tho^e are over a million and a half more males than females 
Under such conditions a cei t un number of women in cities 
and of men m the countiy will be debaned from marnage 
One inference derivable from the figures of the census 
of 1890 is that in the large cities girls do not mairy so 
early as they do in the rural districts of the same states 
For example, m Chicago among the young women between 
fifteen and twenty years of age about 6 per cent are 
married, but m the rest of tho state the percentage of the 
married at those ages is about 74 This early marriage of 
the young women m tho rural districts is not paralleled by 
a similarly early mainage of young men, for m two-thirds 
of the largest cities m the country the proportion of 


RSEILLES 

married men between twenty and twenty five years of age 
was smaller than in the state at large The early marriage 
of women in the rural districts is probably closely con 
nocted with the excess of men, which makes women more 
in demand The same influence may be traced m the 
differences between tho several states As one passes 
westwards, the percentage of males m the total popula- 
tion increases , and in a general way it is also true that 
as one passes west the percentage of women between 
fifteen and twenty who are married increases , while the 
p< rcentage of men between twenty and twenty five who 
are married diminishes — that is, the sex in the minority 
marries m larger numbers and at earlier ages than the sex 
which is m the majority (w F w ) 

Mars See Astronomy, vol xxv 

Marsala, a seaport town of the province of Trapani, 
Sicily, Italy, on the west coast, 19 miles by rail south of 
Trapani It is the centre of the production of “ Marsala ” 
wine, and has also ironworks, cooperages, and macaroni 
factories Ihcro is an expoit trade (declining) in wine 
(£227,000 to £533,000), wine lees, cheese, <Lc , to the aver 
age value of £465,000 annually , and an import trade to 
the annual value of £20,000 to £50,000 In 1899 the port 
was cleared by 1072 vessels of 230,400 tons In 1898 the 
construction of a mole was begun to protect the harbour 
against west and south west winds Population (1881) 
19,732, (1900), about 37 000 

Marseilles, capital of the department of the Bouches 
du Ilhftne, Iranco 516 miles from Paris by rail It is the 
headquarters of the 1 5th army corps, of a rear admiral m 
command of tho local naval defences and of an episcopal see 

1 opulation — The census of 1900 lias shown that 
Marseilles, by distancing Lyons to the extent of 27,000 
inhabitants, has become the second town of France Of 
its 498,610 inhabitants 98,835 aro foieigners, comprising 
91,536 Italians and 469 British subjects, including tho 
Maltese and British seamen m the port 

Irade and Commerce — Since the opening of the Suez 
(’’anal, Marseilles has been tho 1 reneh gate of tho Far 
East, m addition to being the western emporium for the 
Levant trade But, as large ships now distliaige cargo 
at all small ports, Marseilles is no longer the storehouse 
for the western Mediterranean It has also suffered from 
the competition of Genoa smeo the opening of tho St 
Gothaid railway route to Switzerland and Germany But 
its local industries — oil mills, se>ap manufactories, sugai 
refineries, and others of nnnoi important e — provide com 
mercial activity to its port Marseilles has suffered from 
the monopolies of the Dock Company and the Pans-Lyons- 
Meditcrranean lxail way Company Ike Dock Company’s- 
warehouses, built at a time when goods were stored 
foi prolonged periods are no longer needed, and the 
company s rates for working cargo are far m excess of 
the rates charged by the Chamber of Commerce on the 
free quays This obstruction to tho full development of 
tiado is being met (1) by the gradual increase of tho quay 
space under the control of the Chamber of Commerce, 
(2) by the gradual completion of tho seventh dock, the 
Bassm de la Pinldo , and (3) by the proposal to make 
the Old Port accessible to steameis drawing 24 feet Iko 
Chamber of Commerce proposes to deepen it to 24 feet 
7 inches, to widen the quays, and connect them with the 
Joliette dock by rail The monopoly of the “ P L M ” 
Railway Company is to be met by the construction of a. 
ship canal from Marseilles to the Rh6ne at Arles Tho 
conqKJtition will bring about a reduction in the exorbitant 
railway rates Tho Chambei of Deputies voted 91,400,000 
francs for tho canal in January 1902 A large anchorage 
basin is to be constructed to the west of the Bassm de 
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la Pmfcde by utilizing the small stream of La Madrague 
The proposed canal will start from this Bassin de la 
Madrague, and, communicating by a passage 100 metres 
long with the Bassin de la Pin&de, will pass under the 
Estaque mountain range by a tunnel to Port de Bouc, on 
the famous fitang de Berre thence to Arles on the Rhfinc 
The canal which connects the 111 tang de Berre with the sea, 
near the mouths of the Rh6ne, will be enlarged, and the 
lStang de Berre will become a great port of refuge foi the 
protection of naval and mercantile shipping m timo of 
war The utility of the Marseilles- Ailes canal will be 
ultimately enormously enhanced by the construction of a 
canal paiallel to the RhOne from Arles to Lyons The 
Chamber has also voted 123,000,000 francs for the con 
struction of a canal to connect the Rh6ne with the I oire, 
which will place Marseilles m connexion with the north of 
France The canal to Arles was first planned by Vauban 
and the terrain surveyed by skilled engineers m the early 
part of the 10th century and mapped out as now pio- 
posed by Gucrard in 1879 Owing to the unhealthy and 
swampy nature of the Rh6ne delta, Marseilles 'was not built 
at the mouth of that river, but on a sheltered bay facing 
west, a little to the east of the river mouth, sepai ated from 
it by a high range of hills and a dangerous bit of sea round 
Capo Couronne Hence the urgent need for this canal 

Fducation — Marseilles has a lycee (grammar school) 
for boys and one for gills a school of medicine, a Jaw 
college, a higher school of commerce (with a colonial section 
and a mercantile marine section attached to it) and, since 
1899, a lower grade commercial school lor the tiainmg oi 
boys from 12 to 15 

Public Health — Marseilles has for many years been 
free from the epidemics which in former d ly s guv e it an 
unenviable reputation The extensive diama n o works on 
the tout a leijonl system, were completed in 1898 and the 
sewage is carried miles away to sei beyond Cape Cioisette 
ihe old harboui fiequentcd by yachts is no longer polluted 
by diamagc Lvcry house is fitted with sanitary appliances 
on the flush system the adopti in of which was rendered 
feasible by the completion of the Duiance canal which 
brings the water of that river acioss a range oi granite 
mountains to Marseilles and its once arid suburbs Mai 
seilles has a P isteur Anti Rabic Vaccination Institute, and 
three large hospitals But owing to the raj) id men ase of 
the population, hospital accommodation is still lamentably 
deficient 

Public Buildim/s — The Roman Catholic cathedral, built 
in Byzantine style, and overlooking the Joliette dock 
was opened for public worship in 1893 All Saints, an 
Pnglish church his been built in tho Rue de Bclloi, close 
to the Couis Pierre Puget, the heart of the fashionable 
quarter of the town Ihe town has extended puncipally 
on the south eastern slope of the Notic Dame de la 
Garde hill, between the southern end of the Rue Paiadis 
and the Prado avenues, which is more protected thin most 
other quarters from the mistral that blows down tho 
RhOne valley, and where m summer the temperature is 
always a little lower than m the centre ot the town 

Industries — Marseilles produces sugai, soap, seed, oil, 
oil cake tiles and bricks candles, floui, bian nncarom 
and other pastes, semolina, and liqueurs It exported 
during 1901, 4584 tons of almonds and nuts, 17,987 
tons of bran, 10 618 tons of bricks and tiles 4916 tons 
of candles, 1390 tons of dried and preserved fruits, 
22,930 tons of grain and flour, 28 828 tons of semolina, 
14 989 tons of crushed ochre 7246 tons of castor oil, 
5672 tons of cocoanut oil, 4149 tons of cotton seed oil, 
10,664 tons of olive oil, 54,364 tons of oilcake, 24,146 
tons of potatoes 19,509 tons of soap 52 360 tons of 
refined sugar, 12,748 tons of cotton tissues, 8,019,412 
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gallons of wine, 4436 tons of raw wool, <Lc There were 
imported during 1901, 1,200,338 head of cattle and sheep, 
1,110,262 tons of coal, 21,900 tons of coffee, 11,292 tons 
of raw cotton, 469,236 tons of gram, 16,602 tons of hides, 
162 tons of indigo 77,467 tons of rnaize, 37,375 tons of 
cottonseed oil, 15 112 tons of palm oil, 26 866 tons of 
castoi oil stod 80,468 tons of copra, 65 817 tons of gin 
golly, 126,976 tons ol giound nuts, 10,o75 tons of lmsted, 
8825 tons of pilmnuts 11,352 tons of net, 4966 tons of 
raw silk, 5701 tons of floss Hill 31 969 tons of sugu, 1617 
tons of sulplute of copper, 1278 tons ol tea, 11,447,744 
gallons of wine, 29 U9 tons of wool, Marseilles has 
also a branch of the 1 oigos et Chantms de la Mediterran^e, 
where boilers and engines an turned out fm the navy and 
merchant ships, and i shipl inkling y ird, the Chantiers de 
Piovence, wheie laigi lint is an built 

Communication -Mirseilks is the terminus of three 
lines of railwiy, all fornnn^ pait of the lans-Iyons- 
Mcditerranean system vi/ , a mun lme to Pans, vid 

I yons , a main line to N ice and Italy a bianch lme to Aix, 
Grenoble, and the Alps 3 here are five stations three of 
which aie practically confined to the service of tho port 
There are also four suburb in stations The station m tho 
Old Poi t belongs to an English, the others to the ‘1 LM ' 
company Thnty six shipping companies make the city a 
port of call in then regular service, besides those whose 
headquarters are at Mai seilles 1 he Message ne s Maritimes 
has a fleet of 52 vessels, of a total tonnage of 96 517 net 
Their mail boats leave for the lar hast e\ery fortnight, 
and twice monthly for /an/ibar Midagascar, Reunion, 
anel Mauritius , and thero is a weekly service to the Levant, 
and also to I ondon Other we 11 known compann s are 
the Fraissinet Company, the Society G6ncrale cles Trans- 
ports Maritimes, and the Navigation Mixte Company Of 
British companies touching at Mai seilles tho most important 
are the Peninsular anel Oriental, the Onent 1 acific, the 
Butish Indn the Amhor Line, and the Bibby Lino 

hipping — Maisuillta is the ( hief ] oil ol Trance ha\ mg accom 
moditiou for ova 2 >00 vessels at cue lime During 1901 tho 
numlx r of ships entciul and ckarul amounted to 16 4/8 whereof 

II 5 ;8 wore 1 icneh UW British 1290 Italian 801 Spanish and 
127 Austin Ilung man 3 lie total tonnage ot shn h ontenng and 
charing duiing 1901 was 11 040 811 net of which Iicnch ship 
] mg cfimud only 6 571 373 tons and loiugn shipping 6 467 411 
tons Butish shi] ping amounted to * 251 698 tons more than a 
quarter of tho total tonnage ol tho poit and half tin tonnago of 
all loreign nations combine d Tho volume of lm rc hanchso loaded 
and dischaigtd during 1902 amounted to 5 761 rr 3 tons wheieof 
1 085 701 went to tho credit ot Butish shipping Tho water 
s] aco available lor shipping purpose s at Marseilles comprises 
some 297 acres inclusive of the vanous canals of communication 
between the different harbouis Ihe length of quay space for 
pui poses ot loading and discharging cargo is 42 988 feet m all at 
prosent Of this some 1000 lcct belong to tho Old lort Ihe 
Toilette dock has 5260 fett the lazaret and Arenc docks 7483 
feet tho C aro Maritime dock /000 hot tho National dock has 
12 *16 tut of quay spaco m length I >r the storage ot mer 
chandiso the 10 aio 3 400 000 square fat of space available Of 
this total 261 383 foct aie aiound tho old harbour and the Canal 
d< s Douanos 3 ho Joliette doek has 339 246 square feet the 

Stationnement dock annoxed to it another 25 000 fat the 
I azaiot and Arenc docks havo togc ther 751 28* square la t the 
Gare Maiitmio dock 586 6/1 feet the National clock the most 
commodious of all has 1 000 000 square feet tho giaving deck 
50 000 square feet and the outer harbour lias *41 730 3 ho 

Chamber of Commerce cwns and works a] plnncts for mampulat 
ing cargo on the ( aro Maritime and National docks and the old 
liarboui (m G t* ) 

Marsh, Othnlel Charles (itm-i»99), 

American palaeontologist, was born in Lockpoit, New 5 ork, 
on 29th October 1831 He graduated at \ ile College in 
1860, and having fiom boyhood been deeply interested 
m collecting birds, insects minerals and fossils, spent five 
years after Ins college graduation m studying (m the 
Sheffield Scientific School, New Haven, and m Germany) 
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geology, palaeontology, anti mineralogy Becoming professor 
of vertebrate palaeontology at Yale m 1866, he continued 
Ins researches, particularly m the fossil deposits of the 
western states, greatly aided by a private fortune from his 
uncle George Pcibody, whom lit also induced to establish 
the Peabody Museum of Natural History (especially devoted 
to /oology geology and mineralogy) in the college In May 
1871 ho discovered the first pterodactyle remains found in 
Americi and in subsequent years he brought to li^lit other 
lmpoi taut objt < ts most of which he describe d in monographs 
or pf nodn il articles His discovery in 1872 of remains of 
the toothed bird Jfesperorms and of Ichthyomu a creta- 
ceous bird with biconcave vertebra*, and of various fossil 
mammalia in Wyoming, aroused active discussion and m 
some cases ltd to real or alleged proof of the existence of 
hit lit rto unknown ancestors of extant mamin ilia, or to the 
c stablishme nt of extinct transitional links between existent 
birds and reptiles Still more earne st (list ussion followed, 
m 1874 anti in later years, on his diseove rit s of remuns of 
peculiar fossil lioises in Amciici On becoming vice pre 
aide nt of the Amc rican Assoe i ition fot the Advinromcnt of 
Science in 187 r > he give an addle ss on the ‘ Intioduetion 
and Succession of Ve rte br ite T di m Amt ric i summaii/mg 
Ins conclusions to tint date m the bunch to which his 
life was devoted He it pc ittdly organized ind often 
accompanied, stitntifit t xplorm^ t \peditions in the llocky 
Mountains, not nifuque ntly at ])trsonal nsk, and tliur 
results as set foith m his wntin n s It ntltd m an important 
degree to support tin dot turns of natural selection and 
evolution Although Ik fade d to com pie te seveial works of 
import ineo lit published many pipers m addition to those 
nnntiom d and found time — besides that necessarily give n 
to the act timid ition and c ire of the most extensive oolite 
tion of fossils in the world— to write (Mont irnd/ws A 
Mono paj h on Iht Li tin t Jootfud Bnth of A <» th 
America (18S0) and Dinorerata A Mon xjraph on an 
J itnut Otdi ) of (rif/antn Mammah (18X0) lie wis 
long in (hirsts of the division of veitebrite pill ontology 
m the Unite d States Geological Survey and itccived 
many scicntihe honouis, medils end degrees American 
and iorugn He duel m New Haven on 18th Much 
1809 (t * it) 

Marshall, a cit> of Missoni i, USA capital of 
Salines county on the Ingh prairie ne u the Silt 1 oik ol 
I amino nvei a little west of the centie of the state at 
an altitude of 970 feet Its site is undulitmg and its 
plan rc n ulu It is at the intersection of the Missouri 
Pacific md the ( hua^o and Alton Bulw lys Mu shall is 
tho seat of Missoni l Uiver ( olle ge a Insbytcrian liistitu 
turn, femnde d m 1889 which in 1899 had 14 instructors 
anel 222 students 99 of vvliom wern women Population 
(1890) 4297 (1900) 90X0 of whom 129 wen foreign 

boi u and 721 w c t o lie n \ oe s 

Marshall, a (It'S of Texas, USA, capitil of II ir 
man county m the north e istem put of the state, on the 
lexis and Pacific and the lexas Southern lmlways at in 
altituelc of 106 feet It is m an igneultural anel luml»er 
region, and contains woil s of the lexas and Pacific Bill 
way Haw and planing mills indothei inaiiuf u tones It 
is the seat of Wiley lTnmrsit> a Methodist episcopal in 
stitution, opened m 1X71 which hid in 1x99 a faculty of 
9 and an attendance of 91 students 1 opul ition (1890) 
7207 (1900) 7895, of whom 298 wtie foie igu born and 
1769 were negroes 

Marshall Islands, an island group m the 
Noith Pacific belonging to Germany Bince 1XX6 The 
group consists of a number of atolls ranged in two almost 
parillcl lines, which run from northwest to southeast 
between 4 and 1 9 N The north e ist group, with fifteen 
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islands, is called Ratak, the other, numbering eighteen, 
Ralik. These atolls are of coralline formation and of 
irregular shape They rise but little above high water mark. 
The highest elevation occurs on the island of Likieb, but is 
only 33 feet The lagoon is scarcely more than 150 feet 
deep, and is accessible through numerous breaks in the reef 
On the outward side the shore sinks rapidly to a great depth 
The surface of the atolls is covered with sand, except in a 
few places where it has been turned into soil through the 
admixture of decayed vegetation The reef m scarcely 
any instance exceeds 600 feet in width ihe climate is 
moist and hot, the mean temperature bang 80 50 Fahr 
Easterly wands prevail all the year round There is no 
difference between tho seasons, which, though the islands 
belong to tho northern hemisphere have the highest 
temperature in lanuary and the lowest in July Yegetar 
tion, on tho whole, is very poor There are many cocoa 
nut palms, bread fruit trees (A? tocarpus innsa), and 
pamlanus of whie h the native, s eat the seeds From th© 
bark of another plant they manufacture nuts Animals 
are scarce Pigs cits, dogs, rats aie imported There 
ire a few pigeons and aquatic birds, few butterflies and 
beetles Crusticca and fish abound on the reefs The 
natives are of duk brown colour, though lighter shades 
occur i hey be long to the Micronesian races Then hair 
is not woolly but straight and long They are expert 
navigators and construct curious elnrts of little sticks 
Their cinoes cirry sails and au made of the trunk of the 
bread fruit tree The people are divided into four classes, 
of which only two arc allowed to own line! llicy prae 
tiso tittoomg and consc epicntly weir lew clothes The 
islands lie entne ly within the German spheie of interest, 
and the boundaries were agreed upon betwe cn Gieat Britain 
and Germ my on tho 10th April 1X89 I heir area is esti 
mated it 190 squire miles with 19 000 mhibitants, who 
au apparently be ginning to inercise agun though the 
contraiy was Jong be lieve el In 1899 the ic were 79 Luro 
peans (90 f trmin) 11k wlmimstr itoi of the i Uiids is 
at present tin Governor of ( tunan New ( mnea but a 
number of officials reside on the islands Iheieisno mill 
tary foiee the natives be m n of poiccful disposition The 
chief island ind seit of government is Tiluit The most 
populous island is Mijciu with 2600 mhibitants The 
nitives are pagans A Roman C itholic mission lias been 
cstiblishe el, and tho Ameman Mission Boird muntams 
coloured tcacheis on many of the islands There is com 
mumcation with Sydney bvpriv ite steamei anel a steamer 
sails be tween luluit and Ponapo to catch the Trench boats 
lor Singapore The islands be long to the I ostal Union 
I ho clntf products fen export au copra, toitoisc shell, 
motlit r of peai 1 shirks* fins and tre pang Tor consump- 
tion Natuio ofhrs the bread fiuit vanous kinds of bananis, 
tuo, yams tile bulbous roots of the Jaua pinnatiUda , and 
tho seeds of apmdanus Cereals are entiuly unknown 
Tho natives pi int cocoa palms m ye irly increasing numbeis 
C attic do not tlnive on these islands, and even fowl are 
sc uce Ihe natives arc clever boat builders and sell 
the ir canot s not only on the ir ow n but to neighbouring 
lsltnds llicy have mide such progress m their art that 
they have even built seaworthy little schooners of from 
30 to 40 tons Ihe only other things they make aie a few 
shell ornaments In 1898-99 the value of the imports 
was 465,700 marks , exports, 900,000 marks, mainly 
copra (r von i ) 

Marshall, John (1818-1891), British surgeon 
and physiologist wis born at Ely, lltli September 1818, 
Ins father being a liwyer of that city He entered Uni 
vcrsity College, London in 1838 (M K C S 1814, F II C S 
1849) In 1847 he was appointed assistant surgeon at 



MARSHALLTOWN — MARTEL 553 


the hospital, and in 1866 surgeon and professor of 
surgery He was professor of anatomy at the Royal 
Academy from 1873 till his death In 1882 ho was pre- 
sident of the College of Surgeons, also Bradshaw lecturer 
(on “ Nerve stretching for the relief or cure of pam ”), 
Hunterian orator m 1885, and Morton lecturer m 1889 
In 1867 he published his well known text book The Out 
lines of Phynology in two volumes He died 1st Tammy 
1891 “Marshalls fame, wrote Sir W MacCormac m 
his volume on the Centenary of the College of Surgeons 
(1900), “rests on the great ability with which ho taught 
anatomy m relation to art, on the introduction into 
modern surgery of the galvano-cautcry, and on the opera 
tion for the excision of varicose veins He was one of the 
first to show that cholera might be spread by means of 
drinking water, and issued a report on the outbreak of 
cholera m Bioad Street, St James s, 1854 He also m 
vented the system of circular wards for hospitals, ind to 
him are largely owing the details of the modern medical 
student s education 

Marshal I town, a city of Iowa, U b A , capital of 
Marshall county, on the Iowa river, near the centre of the 
state, at an altitude of 895 feet It is at the intersection 
of the Chicago Great Western, the Chicago and North 
Western, and the Iowa Central Railways It is in a rich 
agricultural region, and has gram elevators and varied 
manufactures Population (1890), 8914, (1900), 11,544, 
of whom 1590 were foreign born and 148 weie negroes 

Marshfield, a city of Wood county, Wisconsin, 
U S A., m the central part of the state, on three railway 
lines It is m a timber region, and has extensive manu 
factures of furniture, barrels, and other wooden goods 
Population (1890), 3450, (1900), 5240, of whom 1161 
were foreign born 

Marsivan, or Merfifun, a town m the Amasia 
sanjak of the Sivds vildyet of Asia Minor situated at the 
foot of the Tavshan Dagh It is a centre of American 
missionary and educational enterprise and is the seat of 
Anatolia College a theological seminary, and schools In 
November 1895 many Armenians were massacred Popu 
lation, 30,000, one-third Armenian 

Marston, Philip Bourke (1850-1887), 
English poet, was born m London on 13th August 1850 
llis father, John Westiand Marston (1819-1890), of 
Lincolnshire origin, the friend of Dickens, Macready, and 
Charles Kean was the author of a senes of metrical 
dramas which held the stage m succession to the ambitious 
efforts of Pobm, Taltourd, Bulwer, and Sheridan Knowles 
His chief plays weie The Patricians Daughter (1841), 
Strathmore (1849), A Hard Struggle (1858), and Donna 
Diana (1863) He was looked up to as the upholder of 
the outworn tradition of the acted poetic drama, but Ins 
plays showed little vitality, and Marston s reviews for the 
Athenveum , including one of Swinburnes Atalanta m 
Calydon , and his dramatic criticisms embodied m Our 
Recent Actors (2 vols 1888) will probably claim a more 
enduring reputation The son, Philii Bourkf was born in 
a literary atmosphere His sponsors were Philip James 
Bailey and Dinah Mulock (Mrs Craik) At his f itker s 
houso near Chalk harm he met authors and actors of 
his father’s generation, and subsequently tht Rossettis, 
Swinburne, Arthur O bhaughnessy, and living Irom 
his earliest years his striking literary precocity was 
overshadowed by misfortunes which make his career 
one of the most pathetic in literary history In his 
fourth year, m part owing to an accident, his sight began 
to decay, and he gradually became almost totally blind 
His mother, who had devoted herself to him, died m 1870 
His promised bride Mary Nesbit, died in 1871 his 


closest friend, Oliver Madox Brown, m 1874, his sister 
Cicely, his amanuensis and second solf, m 1878, m 1879 
his remaining sistei, ] leanor, who was followed to the 
grave after a brief interval by her husband the poet 
OShaughnessy (1816-1881), and her two children In 
1882 the death of his chief poetic ally and inspirtr, 
Rossetti, was followed closely by the tragedy of anothei 
kindred spirit, the sympathetic pessimist, James Thomson, 
who was carried dying from his blind friends rooms, 
whither lit had sought refuge fiom his latest miseries 
early m June of the same year It is saiei that Marston 
came to dread making new friendships, for fear of evil 
coming to the recipients of his affection In the face of 
suth calamities it is not surprising that M uston’s verse, 
in which a plaintive minor key was always apparent, 
became more and more persistently soriowful and 
melancholy Ihe idylls of flower life, such as the 
early and very bciutiful * Ihe Rose and the Wind,’ wore 
succeeded by longing dreams of sleep and tin icpose of 
death These qualities And gradations of let ling rt ffectmg 
the poets successive ideals of action ind quiescence, are 
tiacoable through his thiee published collections, S ongtule 
(1871), All in All (1875) and Wind J ones (188 1) The 
lirst and third, containing his best woik, wt ut out of print, 
but Marston s verso was collected m 1892 hy Mis Louise 
Chandler Moulton, a most loyal and devoted friend, and 
herself a poet Marston lead little else but pootiy, 
and of poetic values, especially of the intenser order, lus 
judgment could not be surpassed m sensitive ness As a 
creative artist he rarely approached supreme excellence, 
though in delicate facility and melodious prettmess and, 
it must be added diffuseness, ho was a prince among 
minor poets lie was saturated with Rossetti and bwm 
burne, and his imitative power was most remarkable 
His tendency was ever to transpose into a minor key, 
and there was an absence of the ‘ masculine bass” m 
all that he wrote In las later ytais ho endeavoured 
to make a little money by writing short stones, and 
succeeded in finding a inaiket lor them m Home 
Chimes and other Aim nc in magazines thiough the 
agency of Mrs Chandler Moulton Ills popularity 
m America far exceeded that m his own country 
With an outlook moie and more sombie owing to the 
loss of friends the narrowing of resources, and the 
development of insomnia Marston giaduall} lost the 
buoyancy which he had retumd through grievous mis 
foi tunes His health showed definite signs of collapse 
from 1883 , in Tanuaiy 1887 he lost his voice, and suffered 
intensely from the failure to make himself understood 
Ho died on 13th February 1887 at Ins lodgings, 191 
Euston Road and, like his fnend “BY’ (Thomson), he 
was by express desire buiiod m umonse crated ground m 
Highgate cemetery He was commemorated m Dr Gordon 
Hake s Blind I oy, and m a fine sonne t by Swinburne, 
commencing “The days of a man aie three score years 
and ten’ I here is an lntimitc sketch of tho blind poet 
by a frit nd, Mr Coulson Keruahan m Sorrow and Song 
(1894), p 127 (t sl) 

Martel de Jan vi lie [Sibyll* Gabrielll 
Marie Antoinette de ItiQurTi dm Miuajuau] Comtessk 
dl (best known as “Gyp ) French write r, was born in 
1850 at Koetsal in the Moibihan Htrfithu, who was 
grandson of Mirabc au Tonneau and great nephew of tho 
orator, served m the Papal Zouaves and duel during the 
campaign of 1860 Her mother, the comtt ssc de Mirabcau, 
in addition to somt graver compositions conti lbutcd to the 
Figaro and the I te 1 ansitnne y under various pseudonyms, 
papers in the manner successfully developed by her 
daughter Under the pseudonym of * Gyp Madame de 

b VI — 70 
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Martel, who was married m 1869, sent to the Vie Pcmsicnne, 
and later to the Revue the Deux Mondes , a large number 
of social sketches and dialogues, afterwards reprinted in 
volumes Her later work mcludi s stones of a more formal 
sort, essentially differing but little from the shorter studies 
The following list includes some of the best known of 
Madame de Martel’s publications, nearly seventy m 
number Petit Bob (1882), Autour du manage (1883), 
Ce que femme vent (1883) , Le monde h cdte (1884) , Sans 
voiles (i885) , Autour du divorce (1886) , Dans le tram 
(1886), Modi moiselle Loulou (1888), Bob au Salon 
(1888-89), V education dun pnnee (\&§Q) y Passionette 
(1891) , Ohe I la granule vie (1891) , Une election a Tigre 
sur Mer (1890) an account of “Gyp’s’ experiences in sup 
port of a Boulangist candidate , Manage civil (1892) , Ces 
Ions docteurs (1892) , Du haut en has (1893) , Manage 
de chiffon (1894), Leurs dmes (1895) , le coeur dAruine 
(1895), Le bonheur de Ornette (1896), Totote (1897), 
Iume de miel (1898), Israel (1898), Lentrevue (1899), 
le pays des champs (1900), Trap de chtc (1900), Le 
Fnquet (1901) trom the first “Gyp, wilting of a 
society to which she belonged, displayed all the qualities 
which have given hi r a distinct if not pre-eminent, position 
among writers of her class Those qualities included an 
intense faculty of observation much skill m innuendo, a 
mordant wit combined with some breadth of humour, and 
a singular power of animating ordinary dialogue without 
destroying the appearance of reality Her Parisian types 
of the spoiled child, of the precocious schoolgirl, of the 
young bride, and of various masculine figures m the gay 
world, have Ikjcohr almost classical, and may probably 
survive as faithful pictures of luxurious manners in the 
19th century home later productions, inspired by a 
violent anti Semitic and Nationalist bias, deserve little 
consideration An earlier attempt to dramatize Autour du 
manage was a failure , not owing to the audacities wine h it 
shares with most of its author s works but from lack of 
cohesion and incident “ Gyp h successes are indeed all 
achieved without a trace of dramatic faculty In 1901 
Modamo de Martel furnished a sensational incident m the 
Nationalist campaign during the municipal electionsin Paris 
She was said to have been the victim of a kidnapping out- 
rage or piece of horseplay provoked by her political attitude, 
but though a most circumstantial account of the outrages 
< ommitted cm her and of her adventurous escape was pub- 
lished, the affair was never clearly explained or verified 

Martel lo Tower — The name is a corruption of 
Mortella, and the laige adoption of towers so st) ltd for 
purposes of coast defence is duo to incidents m the war of 
the trench He volution In September 1793, Commodore 
Lmzoe, in command of the line of battle ships Alcidi 
Courageux , Ardent with the frigates 1 owestoffe and 
JVemev'i was ordered by Lord Hood then m possession of 
Toulon, to support the Corsican insurgents under General 
3*aoh, who had sought British assistance Lmzee deter 
mined to attack hoi nielli and in tho first place to take a 
tower on Cape Mortella wine h e ommonded the onl) secure 
anchorage m the Gulf of San lioicnzo lhis tower, 
accoidmg to James, was mined * after its inventor , but 
the real derivation apjiears to be the name of a wild myrtle 
which grew thickly on the spot The tower, winch mounted 
one 24 pounder and two 18 pounders on its top, was 
bombarded for a short time by the Lowestoffe and Nemesis 
frigates, was then deserted by its little garrison, and 
occupied by a landing party of 30 men undei Lieutenants 
Gibbs and Annesley The attack on I ormelh failed, and 
the tower was abandoned, and afterwards retaken by tho 
1 rench from the Corsicans So far it had done nothing 
to justify its subsequent reputation Early m 1794, how 
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ever, a fresh attempt was decided upon by Lord Hood and 
Major General Dundas, to support Hie Corsican insurgents. 
On the 7th February, 1400 troops were landed m a bay to 
the west of Cape Mortella, and the tower was attacked by 
land and sea on tho following day The Fortitude and 
Juno kept up a bombardment for hours and then 
hauled off, the former being on fire, and having 62 men 
killed and wounded Tho fire from the batteries on shore 
produced no impression, until a hot shot set fire to the 
“bass junk with which to the depth of 5 feet the 
immensely thick parapet ’ of the tower “ was lined ” The 
garrison of 33 men under Ensign Le Tellier then 
surrendered The armament was found to consist only 
of two 18 pounders and one 6 pounder, and the strong 
resistance offered by these three guns seems to have led 
to the conclusion that towers of this description were 
specially formidable There appears to bo nothing in the 
circumstances to justify this conclusion As a result of 
the invasion scares which it was Napoleons policy to pro- 
mote and maintain, Martello towers were built m large 
numbers, and at heavy expense, along the shores of 
Lngland, especially on the southern and eastern coasts, 
which in certain parts are lined with these species of 
fortification placed at short intervals Their principal 
( haracteristics aie solid masonry containing vaulted rooms 
in the interior for the garrison, and providing a platform 
at the top for two or three guns, firing over a low masonry 
parapet Access, as m the far older Irish towers, is pro- 
vided by a wooden ladder, communicating with a door 
about 20 feet above the ground In some cases a deep 
ditch is provided around the base of tho tower , m others, 
the ditch is absent It is interesting to note that the 
towers of Linz begun m 1833 by the Archduke Maximilian 
were similar in conception, as also was the Malakoff tower 
built by subscription among the merchants of Sebastopol, 
which was the one completed example of permanent forti 
fication existing on the south side when the Allies com 
monced the siege The Malakoff tower proved a positive 
disadvantage to the defence by adding greatly to the 
losses of the defenders of the extemporized redoubt which 
was built round it While the Martello tower owes its 
reputation as a work of defence and its widespread 
adoption m Great Britam to tho misconception arising out 
of a single incident of war the round masonry structure 
entered by a single door raised high above the base is far 
older than the events of 1794 buck structures are to 
be found in many lands, and are amongst the earliest 
examples of masonry fortification (q s c) 

Martensen, Hans Larsen (1808-1884), 

Danish bishop and theologian, was born at Flensburg on 
19th August 1808 Ho was ordained m the Danish 
Church, and ultimately became professor of theology at 
Copenhagen, as well as court preacher His lifo was 
uneventful but his contributions to theological literature 
were neither few nor unimportant Among them were 
treatises on C hristiau ethics and dogmatics, on moral 
philosophy, on baptism, and a sketch of the life of the 
celebrated mystic lacob Bokme, who exercised so marked 
an mfluonce on the mind of the gieat English theologian 
of the 18th century, William Law Martensen was a 
distinguished preacher, and his works were translated into 
various languages His treatises on Christian ethics and 
dogmatics, in particular, have been widely read m Great 
Britain He was made bishop of 7ealand in 1854, and 
died at Copenhagen on 4th February 1884 He was 
a man of original mind, departed in many ways from 
the strict standards of Lutheran orthodoxy, and showed a 
disposition towards mysticism m many of 1ns works The 
“ official ” eulogy he pronounced upon Bishop Mynster, on 
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the death of this dignitary in 1854, brought down upon 
his head the scathing invectives which the philosopher 
Kierkegaard poured forth on the text, “ A witness of the 
truth” (j J l ) 

Martial Law — ‘ Martial law* is an unfortunate 
term, and m a sense a misnomer It describes a suspension 
of ordinary law, rendered necessary by circum 
Definition gtenceg 0 f war or rebellion The confusion arose 
from the fact that the Marshal s Court administered military 
law before the introduction of articles of war, which were 
in their turn merged m the Army Act But martial law is 
not a law m the proper sense of the term It is the 
exercise of the will of the military commander, who takes 
upon himself the responsibility of suspending ordinary 
law m order to ensure the safety of the State Jt is 
declared, by a proclamation issuod by the executive, that 
ordinary law is inadequate to cope with the actual circum 
stances, and provides exceptional means of arrest and 
punishment of peisons who resist the Government, or who 
aid and abet the enemy But such a proclamation whilst 
it is invariably issued m order to give publicity to 
the suspension of oidmary law does not invest the stc p 
with the force of law In short, martial law arises out of 
the will of the commander, and he acts from necessity, and 
m order to deal more summarily with civilians It is simply 
military authority exercised m accoi dance with the laws 
and usages of wai, and is limited by military necessity 
Yet m reality it is part of common law which justifies acts 
done by necessity for the defence of the Commonwealth 
when there is war Halleck m his work on International 
Law (vol 1 p 544), says, “ Martial law originates either 
m the pierogative of the Crown, as in Great Britain, or 
fiom the exigency of the occasion, as m othei states it is 
one of the rights of sovereignty, and is essential to the exist 
ence of a state, as is the right to declare oi to Carry on 
war 

This opinion, however must be read, as regards the 
British Empire, with the passage m the Petition of ltight 
which is reproduced m the preamble of each annual Army 
Act, and asserts the illegality of martial law m time ol 
peace in the following terms — “No man shall be fore 
judged or subjected in time of peace to any kind of punish 
ment within this realm by martial law ” Therefore 
whilst martial law is declared illegal m time of peace it is 
indirectly declared lawful in time of war and intestinal 
commotion when the courts are closed, or when there is 
no time for their cumbrous action Clode, m Military 
Forces of the Crown , argues that the words of the Petition 
of Ilight and of the Military Act since the reign of Anne are 
plain in this respect “ that the Crown possesses the 

right of issuing commissions m war and rebellion But 
he rightly adds that the military commander may permit 
the usual courts to continue their jurisdiction upon such 
subjects as he thinks proper Legislative onactments have 
also sanctioned this special juiisdiction at vai ious times, 
notably m 1798, 1799 1801, and in 1805 These enact 
ments lay down that exceptional powers may be exercised 
‘whether the oidmary courts shall or shall not be open ” 
As an invariable rule an Act of Indemnity has been passed 
on the withdiawal of martial law, but that has been done 
only to protect any person m charge of the execution of 
martial law who has exceeded his powers in good faith, 
honestly believing his action was necessary for the safety 
of the country 

There has been much discussion as to whether, in districts 
where martial law has not been proclaimed, a person can 
be sent for trial from such district into a district where 
martial law was in operation It is argued that if the 
ordinary courts were open and at work m the non pro- 
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claimed district recourse should be had to them Ihe 
Privy Council m 1902 (re Marais) refused leave to appeal 
where the Supreme Court of Cape Colony had declined 
to issue a writ of Habeas Corpus in these circumstances 
Mr Justice Blackburn in his charge m Quten v hyre 
says, ‘ I have como to the conclusion that, looking at 
what maitul law was the bringing of a person into the 
proclaimed distnet to be tried might in a proper cast, 
be justified * The learned judge admits that there should 
be a power of summary trial obsc rvmg all the substantials 
of justice, m older to stamp out an msuirection by 
speedy trial 

Whilst martial law is the will of the commanders, and 
is only limited by the customs of war and the discretion 
of those who admmistei it still as tar as practicable, the 
procedure of military law is followed and a military couit 
is held on the same lines as a couit-martnl Charges are 
simply framed without technicalities Ihe pnsoner is 
present, the evidence of piosccution and pnsoner is taken 
on oath, the proceedings are recorded and the sentence 
of the court must l>e contained according to the rules 
of the Army Act Sentences of death and penal servi 
tude must be referred to headquarters foi confirmation 
In the &outh African war (1899 1902) these limits of 
procedure were observed, and when possible will always be 

Entering more into detail, the term maitial law has 
been employed m several senses — (1) applied to the 
military forces of the Crown apart from the Different 
military law under the old Mutiny Acts, and nppllcn 
the present annual Army Acts (2) As applied tione of 
to the enemy (3) As applied to rebels (1) As ntartlni 
applied to civilian subjc cts who are not m rebel taw 
lion, but m a district where the ordinary com so of civil life 
cannot be maintained owing to wai or rebellion 

1 In regard to the military forces of the Crown the 
superseding of justice as administered under the Army 
Act could only occur in a time of great need e q mutiny 
of five or six regiments m the field with no time to take 
the opinion of any executive authoritj The officer m 
command would then be bound to take measures for the 
purpose of suppressing such mutiny, even to putting 
soldiers to death if necessary It would be a case where 
necessity foiced immediate action 

2 Martial law as applied to the enemy or the popula- 
tion of the enemy s country is m the words of the duke 
of Wellington the will of the general of the army, 
though it must be administered in accordance with the 
customs of war ” 

5, 4 But it is as affecting the subjects of the Crown m 
rebellion that the subject of martial law really obtains its 
chief importance and it is in this sense that the term is 
generally use d , % e the suspension of ordinary law and 
tho temporary government of the country, or parts of it 
or all of it by military tribunals It has often been laid 
down that martial law m this sense is unknown to the 
law of Fngland Mr Dicey, for instance lestricts martial 
law to only another expression for ‘the common right of 
the Crown and its servants to lepel force by foice m the 
case of invasion, insurrection, or not or gene i ally of any 
violent resistance But more than this is undo stood by 
the term martial law 

When the proposition was laid down that martial law 
in this sense is unknown to the law of J ngland it is to be 
remembered that foitunately m Ingland there never had 
been a state at all smulai to that prevailing m Cape Colony 
in 1900-1902, and it may perhaps be questioned whethei 
the statement would have been made with such certainty 
if similar events had been present to the writers minds 

In the charge delivered by Mr Justice Blackburn in the 
Jamaica case, which has already been cited, the law as 
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affecting the general question of martial law is well set 
out 

By the law« of this country said Mr Justice Blackburn 

beginning at Magna Gharta and getting more and more estab 
lished down to the tune ot the Revolution when it was finally 
and < ompletcly established the general rule was that a subject 
was not to bi tin d 01 punished except by due course of law all 
crimes are to be det< i mined by juries subject to the guidance of 
the judge that is the general rule and is established law But 
from the earliest times thero was this also which was the law and 
is the law still that when there was a foreign invasion 01 an 
insuuettion it was tho duty of every good subject in obedience 
to the olheers and magistrates to lesist the rebels in such a 

(am as that of msunei tion prevailing so far that the courts of law 
( an not sit the re must leally be anarchy unless there is some powu 
to keep the people in 01 lor beforo that principle tho biown 

claimed the pieiogativo to exorcise summary proceedings by 
martial law m time of wai when this disturbance was going 
on over others than the army And furtix i than that the 
( rown made thtH further claim against the insurgc nts that whilst 
it existed pending the msurioction and lor a short time altci 
wards the brown liad the power to proclaim muitial law ui 
tho sense of using summary proceedings to punish the insui gents 
and to chock and stop the spread of tho rebellion by summary 
proceedings against the insurgents so as to stamp out the 

rebellion Now no doubt the extent to whie h the brown had 
power to do that has nc vei been yet dec idtd Our law has been 
declared from time to time and has always been a piuctical science 
that is the judges have decided so much as was necossaiy tor the 
nartic ularcaso and that has become j>ut of the law But it never 
nas come to be decided what this pause ) ower is 

bo far as the United Kingdom ih concerned the need 
has never annul it lias always been found possible to 
employ th< oxdimuy courts directly the rebels have been 
defeated m the held and have been made prisoners or 
surrendered 4 I ortunately m b ngland only three occasions 
have ai isen since the Revolution when the authority of 
the uvil powei was foi a time, and then only partially, 
suspended,’ 1 71 5, 1745 and 1780 Clode Military For res, 
vol li p 163 says “Upon tho threat of invasion fol 
lowed by rebellion in 171 r ) the first action of the Govern 
inont was to issue a proclamation authorizing all officers, 
civil and military by force of arms (if necessary) to sup 
press the rebellion’ This then foie would only seem to 
fall within the limited sense in winch Mr Dicey under 
stands uurtial law to be legal, 44 the right of the Crown 
and its servants to iepel force by force ’ There was no 
attempt to bring ptisons before c ourts martial who ought 
to be tried by the common law and all the extraordinary 
acts of the Ciown were sanctioned by larliament After 
the rebellion had been suppressed two statutes were 
passed one for indemnity and the other foi pardon 
Befoic tlu resolution of 1745 similar action was adopted 
a proclam ition charging civil magistiatos to do their 
utmost to pro vent and suppress all nots and Acts of 
Parliament suspending Habc is Corpus providing for 
speedy trials ind of indemnity In the Gordon Riots 
of 1780 a very similar course was pursued and nothing 
was done which would not fall within Mi Dicey s lmuta 
tion No prisoners were tried by martial law 

In Ii eland the ordinary law was suspended m 1798- 
1801 and m 1803 In 1798 an Ordei m Council was 
issued to all general officers commanding II M forces 
to punish all persons acting m, aiding, or m any way 
assisting the rebellion according to martial law , either 
by death or otherwise, as to them should seem expedient 
for the suppression and punishment ol all lebcls but 
the ordei was communicated to the Ii ish Houses of 
Parliament, who expressed their approval by addi esses 
to the viceroy It was during the operation of this 
older that Wolft Tones case arose Tone, a subject 
of the king was captured on board a French man-of 
*ar and condemned to death by a court martial Curran 
his counsel, applied to the Kings Bench at Dublin for a 


Habeas Corpus, on the grounds that only when war was 
raging could courts martial be endured, not while the 
Court of King’s Bench sat The court granted his applica 
tion, but no ultimate decision was ever given, as Tone 
died before it could be arrived at 

In 1799 application was made to Parliament for express 
sanction to martial law The preamble of the Act de 
claied that 44 The Rebellion still continues and 

stopped the ordinary course of justice and of tho common 
law, and that many persons who had been taken 
by II M forces had availed themselves of such 

partial restoration of tht ordinary course of the common 
law to evade the punishment of their crimes, whereby it 
had become necessary for Parliament to interfere ” The 
Act declared that martial law should prevail and be put 
in force whether the ordinary courts were or were not 
open, (fee And nothing in the Act could be held to take 
away, abridge or eliminate the acknowledged prerogative 
oi war foi the public safety to resort to the exercise of 
martial law against open enemies or traitors, &c 

Aftei the suppression of the lebellion an Act of In 
demuity was passed m 1801 

In 1 803 a similar Act was passed by the Parliament of 
the United Kingdom as it was aftei the Act of Union 
In introducing it Mr Pitt stated 44 The Bill is not one to 
enable the Government m Ireland to declare martial law 
in districts where insurrection exists, for that is a power 
which His Majesty already possesses — the object will be 
to enable the Lord Lieutenant when any persons shall be 
taken m rebellion to order them to be tried immediately 
by a court-martial * 

During the 19th century martial law was proclaimed by the 
Bntish Government in the following plac< s — 

1 Barbados 1800-16 7 Cape of Good Hope 1834 — 

2 Domeiaia 1823 1849-51 

3 Jamaica 1831 12 — 1865 8 St Vincent 1863 

4 Canada 18 37 18 9 Jamaica I860 

5 Ceylon 1817 and 1848 10 South Africa 1899-1901 

6 Gephaloma 1848 

The proclamation was always based on the grounds of necessity, 
and where any local body ol a repicsentative character existed it 
would seem that its assent was given and an Act ot Indemnity 
obtained after tho suppression of tho rebellion (jno S ) 

Martin, Bon Louis Henri (1810-1883), 

Trench historian, was born 011 the 20th of February 1810 
at St Quentin (Aisne), where his father was a judge 
T rained as a notary, he followed this profession for a while, 
but having by his twentieth year achieved success with 
a historical romance Wolflhurm (1830), applied himself 
seriously to historical research Becoming associated with 
Paul Lacroix (“le Bibliophile Jacob”), he planned with 
him a history of I ranee which was to consist of excerpts 
from the chief chroniclers and historians, with original 
matter filling up tlie gaps 111 the continuity The first 
volume, which appeared in 1813, encouraged the author 
to make the work his own, and his Histoire de France, m 
fifteen volumes (1833-3b), was the result This magnum 
opus , rewritten and further elaborated (1837-54), gained 
for the author in 185b the first prize of the Academy, and 
in 1869 the grand biennial prize of 20,000 francs A 
popular abridgment m seven volumes was published in 
1867 This, together with the continuation, Histoire de 
trance modeme dtpms 1789 jusqua nos jours, gives a 
complete history of France, and superseded Sismondis 
Histoire des Franca is Henri Martin s reputation is that 
of a const lentious, impartial, and scrupulously accurate 
writer, although he can hardly be ranked among the 
world s great historians He sat 111 the Assembly as 
deputy for Aisne m 1871, and was elocted life senator for 
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the same province m 1878, but he did not leave any real 
mark as a politician He died in Pans on 14th December 
1883 

Among minor works which proceeded from his pen may bo men 
turned De la Fiance de son g6me et de sea destinies (1847) La 
Jiussic et l Lurope (1866) Lea NapoUon et lea frontitres de la trance 
(1874) 

Martin, Helena Savllle (1817-1898), English 
actress best known under her maiden name as Helen 
Faucit, was born m London m 1817 Her stage debut was 
made m Tanuary 1836 at Covent Garden Theatre, as Julia 
m Thu Hunchback Her success in this was so definitely 
confirmed by her subsequent acting of such parts as Juliet 
Lady Teazle Beatnoe, Imogen, and Hernnone, that within 
eighteen months fiotn her first appoaraneo she wis engaged 
by Macready as leiding lady at Covent Garden Ihcrc 
besides appearing in sc \ eral Shakespearian chaiacters sho 
“created the heroines part m Lytton s Duchess de la 
Vallihe (181b) T ad if of I t/ons (1818) Richelieu (1889) 
The S ia ( aptam (1839) Money (1840) and Brownings 
Stretford (18 37) After a visit to 1 ans and a short seison 
at the Hay market 1 heat re she joined the l)ruiy 1 ano 
company undei Macreidy early in 1843 At Drury Lane 
she played for the first time the parts of I ady Mat lath 
Constanco m A mg John Desdemona and Imogen and 
took pait m the first production of Westland Marston s 
Patrician a Daughter (1842) and Brownings Blot m the 
Scutcheon (1841) The next two years woo occupied 
with tours m England, Scotland and Ireland hei acting 
meeting everywhere with unstinted praise, and a visit to 
Pans (in the winter of 1844-45) when she acted with 
Macieady m several Shakespeanan plays After six mou 
years passed almost entirely in acting m vinous paits of the 
United Kingdom she was mamed in August 1851 to Mr 
(afterwards Sir) Theodore Martin She did not itlinquish 
her profession after mainage but appeared on the stage 
it frequent intervals during the next twenty yens until 
her definite retirement m 1871 After that she would 
only consent to act in public for charitable purposes In 
1881 there appeared m Blot k woods Maqa me the first 
of heir Letters on some of Shakespeare s Ha onus which 
were ultimately published m book form (under the title 
of On Some of Shakespeare s lemilu ( haiaitus) m 
1883 The latter years of her life weie spent in a 
seclusion which mci eased as her health declined but 
was nui Ltd by numerous marks of honour ind ael 
miration hom the highest peisonages and the gieitest 
intellects m the land She died at her home m W tie s em 
31st October 1898 (r * s ) 

Martin, Sir Theodore (1816 ), mthor 

and translator, the son of a soliutoi, was born m Ldin 
buigh on 1 6th September 1816, and educated at the 
Royal High School and the University, fiom which ho 
subsequently received the honoraiy degree of LI I) He 
practised for some time as a solicitor in Edinburgh, but in 
1846 went to I ondon, where he became scnioi pirtnei m 
the firm of Mai tin and Leslie, paili unentaiy i^onts He 
early contributed to h laser s Men fa me and l\ut s Magazuu 
under the signature of ‘Bon Guiltier me! in 1856 
in conjunction with Professor Aytoun, he published the 
Book of Ballad s under the above pseudonym This 
work at once obtained popular favour In 1858 he 
published a volume of translations ot the Poems and 
Ballads oj Goethe , and this wis followed by a rendering 
of the Danish poet Henrik Hertzs noble lyric drama, 
King Rem s Daughter The principal character in this 
drama, Iolanthe was sustained by Miss Helen Iaucit, 
who m 1851 bocame the authors wife Martins tians 
lations of Ohlenschfitger s dramas Correggio (1854), and 
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Aladdin , or the Wonderful Lamp (1857), widened the 
fame of the great Danish poet m England, and materially 
assisted in familiarizing readers with his dramatic master 
pieces In 1860 appear* d Martins metrical translation of 
tho Odes of Horace and in 1870 he wroto a volume on 
Horace for the series of “Ancient Classics for English 
Readers In 1882 Ins Iloratian labours were concluded 
by a translation of tho poets whole) works, with a life and 
notes, in two volumes A po< tic al translation of Catullus 
was published m 1861 followed by a private ly prmte d 
volume of loems Original ami Iranslated y m 1861 
Then came translations of the T ita Luma of Dante, and 
the first part of ( oc the s 1 oust V me friuil translation of 
the second put of J nut \ppeared in 1866 Martin wrote 
a memoir of Ins friend A>touu m 186" and while engaged 
upon this w r ork he wis requested by Queen Victoria to 
undeitako tho f i/e of 11 n loyal Ih/hmss the lance 
( onsort Hit hist volume of this well known wmk was 
published m 1871 In 1878 Martins translation of 
Heine s Poems and Ballads appt ireel 1 wo years latei the 
I ifi of the Pa me Consult wis hi ought to a successful 
conclusion by the publication ol the fifth volume A 
knighthood was then confined upon Mu tin whose irso 
nation with the Queen icidecl to the lniluencc which his 
literary position had alrc uly achieved In the following 
November lie was elected lord Lector of the University 
of St Andrews Martins 1 ift of Lord I yndhu id based 
on pipers furnished b} the family w is published in 188 5 
In 1889 appe irtel l)u S < nq of tfu lull and other Plans 
lations from S chill n Got tfu l 7 hi and and Others in 1894 
Madonna Pra y a 1 raged y and tin a of ha Diamas ) and in 
1900 lie published a biography of his accomplished wife 
All Sir Theodore Martins trail si it ions ue distinguished 
lor then singular fidelity to the oiigmals hut pci haps 
the finest and most spirited aie those fiom Goethe and 
Horace 

Martin, Sir William Fanshawe (1801- 

1895) Butish idmiril son ol Admit al of the llcot bir 
Ihomas Byam Mat tin ( omptiolhr ol tho Navy and 
giandson on the mothers side of Ctptain bobert 
I inshnwi, who eommanded the Lamm under Rodney on 
12th Apul 1782, wis born on 5th December 1801 
bntc rm 0 the n ny at the igc of twe he, his father s mttust 
seeuied his ripul promotion he was made a lieutenant 
on 15th December 1820 on 8th 1 ebruary 1823 he was 
piomoted to bo eommindcr of the bly sloop his good 
service in which m support ol the interests of British 
merchants at ( allao dui mg one of tho continually recurring 
civil wars gave the Admiralty a legitimate excuse — if one 
had been nee eleel — for piomotm^ him to be captain on 
5th 1 une 1824 He aftc rwards se rvul m the Mediterranean 
and on the homo station but without any opportunities of 
distinction though known m the nivy as a good ofhen 
In 1819 >2 he was commodoie commanding the Channel 
sepndron ind it once gave evidence of a remaikablc 
aptitude for command — of being a man who knew what 
he wanted and how to get it clone He was made reir 
admiral in May 185 5 and for tho next font yeais was 
superintendent of Poitsmouth doe ky aid He was made 
vice admiril in 1 ebruuy 1858 and aftci i jear as a Loiel 
of tho Admiralty was ippomteel e nmm inch r in chief in the 
Mediteiranean The discipline of the may was just then 
it a \ery le>w ebb It w is an < vd tradition sprung from 
the wholesale shipment of giol buds during the old wai, 
that the men were to bo treat* d as brute heists, and though 
the prictice was better tii in the theoiy it was still aery bad 
At this time too tho ships h id be en largely filled up 
with “bounty men’ — men who hid been bought into the 
service with a £10 note without being sailors or having 
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even an elementary notion of cleanliness or obedience 
Out of this very unpromising material Martin formed the 
fleet which was at the time the ideal of excellence, and 
may be said to have laid the foundations of the magnificent 
organization of a later day It is solely in tins connexion 
that his name stands out among the naval officers of the 
century, for he had no war service, and, beyond the Italian 
disturbance of 1860-G1, no opportunity for showing any 
diplomatic ability But his memory will deservedly livo 
as that of the reformer of disci] >line and the originator of 
a comprehensive system of steam manoeuvres He lx came 
an admiral in November 1863, and on 4th Dctcmlier 
succeeded to the baronetcy which had been originally 
conferred on Ins grandtather His last appointment wis 
the command at 1 lymouth, 1866- G9, and in 1870 lie was 
put on the retired list In 1873 the 0 0 B was conferred 
on him, and m 1378 he was made rear admiral of the 
United Kingdom He died at Upton Grey, ncu-r Winch 
field, on 24th March 1895 Ho was twice mairied, and 
left, besides daughters, one son, wlio succeeded to the 
baronetcy (j k i ) 

Martlneau, James (J8o r >~i900), English 
philosopher and divine, was born at Norwich, 21st April 
1 805 the seventh child of lliomas Maitineau and Elizabeth 
Rankin, the sixth, his senior by almost three years, being 
his sister Hainet (hncy lint vol xv pp 583-584) 
He was descended from Gaston Maitmoau, a Huguenot 
surgeon and refuge o who m irricd m 169 1 Mane Rierre, and 
settled soon afterwards in Norwich His son and grand 
son — respectively the great grandfather and grandfather 
of James Martmcau — weic sui goons in the same city, 
while his father was a manufacturer and merchant 
Affinity of faith made the Irencli Huguenot an English 
Presbyterian, and the Martineaus could not fail to share 
the discipline, the c ulturc, and the intellectual changes of 
the society within which they lived James was educated 
at Norwich Grammar School under I dward Valpy, as 
elegant a classic and as fastidious a scholar as Ins 
better known brother Richard But the boy ] moving 
too sensitive for the rough and tumble life of a public 
day school, was sent to Bustol to the private academy of 
Dr Lant Carpenter, a conscientious master, an earnest 
philanthropist and a laborious divine, well known foi his 
part m the Sociman controversies of the day, under whom 
lie studied foi two ytars On having tlieie lie was 
apprenticed to a civil engineer at Derby, where he acquired 
“a store of exclusively sen ntific conceptions,” 1 but where 
he also experienced the hungu of mind which forced him 
to look to religion for satisfaction Hence came Ins 
“ conversion and the sense of vocation for the ministry 
which impelled him m 1822 to enter Mantliestu College, 
then lodged at \oik Ilero he ‘woke up to the interest 
of moral and metaphysu al spe dilations ” Of Ins teachers, 
one, the Rev Clunks Wellbeloved was Martmcau said, 
“a master of the true Lai due r [/ ncy Bnt vol xiv 
p 3131 typ<, candid arid catholic simple and thorough, 
humanly fond indeed of the counsels of peaeo but piously 
serving every bidding of sacied truth ” “He never justi 
heel a pujudice , hi never nnsdirc<tcd our admiration , he 
never hurt an innocent feeling oi oveiboro a serious judg 
uient , and he set up within us a standard of Chi istian 
scholarship to which it must ever exalt us to aspire ’ 2 
The other the Rev John Iveniick, he described as 
a man so learned as to be placed bj the late Dtan 
Stanley “m the same line with Blomfitld and Thai 
wall,* 3 and as ‘so fai above the level of either vanity 
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or dogmatism, that cynicism itself could not think of 
them in his presence ” 4 

On leaving the college m 1827 Martmeau returned to 
Bristol to teach m the school of Lant Carpenter , but m 
the following year he was ordained for a Unitarian 
church m Dublin whoso senior minister was a relative of 
his own But his career there was m 1832 suddenly cut 
short by difficulties growing out of the “ Regium donum/ 
which had on the death ot the senior minister fallen to 
him He conceived it as “a religious monopoly/ to which 
‘the nation at large contributes” while “Presbyterians 
alone receive,” and which placed him m “ a relation to the 
State ” so “ seriously objectionable ” as to be “ impossible 
to hold ’ 5 The invidious distinction it drew between 
I tesbytenans on the one hand, and Catholics, Friends, 
freethmkmg Christians, unbelievers, and Jews on the 
other, who were compelled to support a ministry thev 
‘ conscientiously disapproved, offended his always delicate 
conscience , while possibly the intellectual and ecclesi 
astieai atmosphere of the city proved uncongenial to lus 
liberal magnanimity From Dublin he was called to Liver 
pool, and there for a quarter of a century he exercised 
extraordinary influence as a prt achcr, and achieved a high 
reputation as a writer m religious philosophy In 1840 ho 
was appointed professor of mental and moral philosophy 
and political economy m Manchester New College, 
the seminary in winch he had himself been educated, 
and which had now removed from York to the city 
after which it was namod This position he held for 
forty five years In 1853 the college removed to London, 
and four yeais later he followed it thither In 1858 lie 
was called to occupy the pulpit of little Poitland Street 
Chapel m London, w hieh he did at first for two yt ars in 
conjunction with the Rev J T 3 ayler, who was also his 
colleague in the college and then for twelve years alone 
In I860 the chair of the philosophy of mind and logic 
in University College, I ondou, fell vacant, and Martmcau 
became a candidate But potent opposition was offered 
to the appointment of a minister of religion and the 
chair went to George Croom Robertson — then an untried 
man — between whom and Martmeau a cordi il friendship 
came to exist From 1869 to 1880 he was one of the most 
active, as he was possibly the most distinguished philo- 
sophical, member of the famous Metaphysical feociety, 
which, though it might conti lbute little to thought oi 
knowledge yet accomplished the immense mdirfct good 
of making eminent men who held diverse views in 
religion and philosophy, personally acquainted In 1885 
ho retired, full of years and honours, from the principal 
ship of the college he had so long served and adorned 
It ought to be recorded, were it only as significant of the 
happier spirit of the time, that Martmeau, who was in 
his youth denied the benefit of a umveisity education, yet 
m his ago found famous universities eager to confer upon 
him their highest distinctions He was made LL D of 
Harvard m 1872, bTl) of Leyden m 1874, DD of 
1 dinburgli m 1884, I)CL of Oxford in 1888, and 
D I itt of Dublin m 1891 He died in London on lltli 
January 1900 

The life of Martmeau was so essentially the life of the 
thinker, and was so typical of the century m which he 
lived and the society within which he moved, that he 
can be better understood through his spoken mind than 
through his outwaid history He was a man happy in his 
ancestry he inherited the dignity, the reserve the keen 
and vivid intellect, and the picturesque imagination of 
the I rcnch Huguenot, though they came to him chastened 
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and purified by generations of Puritan discipline exercised 
under the gravest ecclesiastical disabilities, and of culture 
maintained in the face of exclusion from academic 
privileges Ho had the sweet and patient temper which 
knew how to live, unrepining and unsoured, m tlio midst 
of the most watchful persecution, public and private , 
and it is wonderful how rarely he used his splendid 
ihetonc for the purposes of invective against the spmt 
and policy from which he must have suffered deeply, 
while, it may be added, he never hid an innuendo undei 
a metaphor or a trope He had tho ad\antage of bein to 
educated by men who had no inducement to seek know 
ledge save such as came from love of truth and though 
he knew how much he had 
lost by never having lived 
within a learned society full 
of the great traditions of 
ancient and modern scholar 
ship, yet he would have been 
the first to claim that he 
who has had to follow in 
feebleness, and amid storm 
and stress, the truth that 
drew him on, has received 
an education that may do 
more than the discipline of 
any college to dignify tin 
conscience to quicken the 
intellect, and to enrich the 
imagination For these and 
similar reasons he was lifted 
above the temptations which 
beset the mere scholar or 
the thinker bound to main 
tain his formulated beliefs 
Ho was fundamentally too 
much a man of strong con 
victions to be correctly d( 
scribed as open minded, for 
if nature ever determined 
any man s faith it was his 
the root of his whole m 
tellectual life, which was too 
deep to be disturbed by 
any superficial change m 
his philosophy, being the 
feeling for God ne has, jAM1 M M 

indeed, described m graphic (/ < no ]h t / > /< by i 

terms the greatest of the 



his old beliefs and helped him to re interpret and 
re articulate them, yet it made him no more of a theist 
than he had been before And as his theism was, so 
was his religion and lus philosophy Certainly it was 
true of him m a far higher degree than of John 
Henry Newman, that the being of God and himself 
were to his mind two absolutely self luminous truths — 
thou e h both his ( od and his self were almost infinitely 
remote fiom New mins And as these truths weie 
self evident so the leligion he deduced from them was 
sufficient, not only for lus own moral and intellectual 
nature, but also for man as he conceived him, foi 
lnstoiy as he knew it and fni society as he saw it 

^ inn) alternatively de 
scribe Mai tme.au h leligion as 
his a) pint! philosophy or his 
philosophy as Ins explicated 
nligion and both as the ex 
piession ol his singularly fine 
ethical anil 1 v treat nature 
But to unde r tand the so m 
thur mutual and explanatory 
relations it will bee neussaiy 
to exhibit the eruditions und r 
which his thought giew into 
consistency and system II is 

mam function made him in his 
early life a preacher even more 
emphatically than a teacher In 
all he said and all he thought 
he had the preachers end in 
view He was indeed no more 
orator or speaker to multitudes 
He addressed a comparatively 
small and select circle a con 
gregation ol thoughtful ami 
uevout men who cultivated 
reverence and loved religion 
all tho more that their own 
beliefs were limited to tho 
simplest and subhmest truths 
He felt the majesty of theso 
truths to be the greater that 
1 they so represented to him not 
only the most fundamental of 
human beliefs but also all that 
man coulel bo reasonably ex 
nocted to believe though to 
believe with his whole reason 
Hcnoo the beliefs lie preached 
wero never to lam mere specu 
lativo ideas but rather tho 
ultimate realities of being and 
thought the final truths as te> 
RTiNFAu the cnaiacter and ways of God 

U tt null / I U ) ) interpreted into a law for tho 

government of conscience and 


more superficial changes he undei went , how ho hid 
‘ carried into logical and ethical problems the maxims 
and postulates ot physical knowledge and had moved 
within the narrow lines drawn by the philosophical 
instructions of tho classroom “intei pi etm 0 hum in 
phenomena by the analogy of external nature * how 
he served m willing captivity “the ‘empirical and 
‘ necessarian ’ mode of thought even though ‘ shocked 
by tho dogmatism and acrid humours “of certain chs 
tmguishcd representatives ' , 1 and how in a period of 
“ second education } at Berlin, “mainly under the admir 
ablo guidance of Professor Trendelenburg, ’ he experienced 
“ a new intellectual birth ” which “ was essentially the gift 
of fresh conceptions, the unsealing of hiddt n openings of 
self consciousness, with unmeasured corridois and sicied 
halls behind , and one e gamed, wis more or k ss avail 
able throughout the history of philosophy and lifted the 
darkness from the pages of Kant and even Hegel ’ 
But though this momentous change of view illuminated 
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the regulation of hf j And ho he became a positive religious teacher 
ly virtue of the niy ideas that made the words of the Hebrew 
prophets so notont and sublime But he did moie than interpret 
to his ago tlit significance of man s ultimate theistic beliefs he 
gave them vitality by n ailing thorn through tho consciousness of 
Jesus Chiist Ills religion was what he conceived the personal 
itltgion ot Josus to have bo< n and He was to him more a person 
to be mntati d than an authority to bo obeyed ratlici an ideal to 
be rovoied than a being to be worships d 

Martme.au s mental qualities fitted him to fulfil those hi rt h 
mtupietativc functions Hi had the imagination that invested 
with personal bang and ethical qualities tlic most ahstru o 
notions lohim space became a mode of divine ai tivity alive 
with the pri sonco and illumined by the vision of t od time was 
an ai t na whero the divine hand gunk cl and the div mo will ri lgnt d 
And though ho did not believe m the Incarnation yi t he held 
deity to ho in a sense mamlest in humanity its saints and heroes 
became in spite ot lunumuable frailties alter a sort dnm man 
underwent an apotheosis and all life was touched with tho 
dignity and tho grace which it owed to its source The 19th 
century had no more reverent thinker than Maitineau the awe 
of the Fternal was tho very atmosphere that lie breathed and he 
looked at man with tho compassion of one whose thoughts were 
full ot C od * 

To his function as a preacher we owe some of his most char 
actenstic and stimulating works especially tho discourses by 
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which it may he said ho won his way to wide and influential 
rocogm tion — Endeavours after the Christian Life 1st senes, 1848 , 
2nd senes, 1847 Sours of Thought 1st senes 1876 , 2nd senes 
1879 the various hymn books he issued at Dublin m 1831 
at Liverpool m 1840 in I ondon m 1873 and the Home Prayers 
in 1891 Hut besides the vocation he had freely selected and 
assiduously laboured to fulfil two more external influences helped 
to shape Martinoau s mind and define his problem and his work 
the awakening of B nglish thought to the problems which underlie 
both philosophy anti religion and the new and higher oppor 
turn ties ofFi n d for their discussion in the periodical press The 
uestt >ns which lived in the earlier and more formative period of 
is life concerned mainly the idea of the Church the historical 
intc rprotalion of the documents which described the persons who 
had croated the Christian religion es|»ecially the person and work 
of its founder but those most alive in his later and mature r 
time chiefly related to the philosophy of religion and ethics In 
ono rnspoc t Martmeau was singularly happy ho just esca} ed the 
at tivo and on the whole belittling pencil of tho old Souman con 
trovorsy When his ministry began its fires wero slowly dying 
down though tho embers still glowed Wo ft ol its piestnco in 
Ins earliest notable work The Rationale <f Religious hnyiary 
1836 and may there seo the rigour with which it applied 
audacious logic to narrow premisses the tenacity with which it 
clung to a limited literal supe rnatuialistn win li it hal no plnlo 
sopliy to justify and so coulel not belli ve without historical and 
verbal authority This traditional conservatism survived in tho 
statement which wlnlo it e ause d vohoine nt discussion when tho 
book appeare d was yet not so much charae teristio of the? man as 
of the school in which he had been trained that m no intclli 
gible senso can any ono who dtmos the supc rnatural origin 
of tho religion of ( lirist be te rim d a ( hnstian wine h term 
ho oxplaimd was used not as a namo of prqiso but simply 
as a designation ol be lief 1 * lie censured tin German rational 
ists for having prefernd by convul ivo clforts of mterpro 
tation to oompross the memoirs of Christ and His apostles 
into tho dimemsions of oidinaiy life rather than admit tho 
opcrati n of miracle on the ono hand or proclaim tliur ahem 
donment of Chnsti nnty on tho otliei 3 Iho echoes of the 
dying lontrovusy aio thus distinct aul not very distant in this 
book though it also oil rs m its larger outlook in the author s 
evident uneasiness under the burd n of inherit d beliefs and his 
inability to reconcile them with his ne w standpoint and accepted 
principles a curious force ast of lus later development while m 
its positive momissos it presents a still more instructive contiast 
to the e one lusiems of lus later dialectic Nor did tho sound of 
tho anemnt controversy ever cease to bo audible to linn In 18 19 
ho smang to tho defence of Umtanan doe tune which had been 
assailed by certain Liverpool elorgymon of whom Fielding Oulel 
was the most ae live and Hugh M Nolle the most famous As his 
shaie in the cemtrovoisy Martinoau publishoel five discourses in 
which lie elisousseel tho Bible as tho gloat autobmgraphy of 
human nature freim its infamy to its perfection the Deity 
of Christ Vicarious Rodomptiem l\il and Christianity 
without I ue st and without Ritual J He re main eel to the end 
a keen and vigilant apologist of tho scluol in which he had 
bee n nursed Hut tho questions proper to tho now day came 
swiftly upe n lus quic k and suscc ptihle mind— ail irgod doopc ned 
and developed it Within lus own fold new light was bi caking 
lo Chinning whom Martmeau had called the in \ nor of 
his youth lhoodore 1 arl cr had succeeded introducing more 
radical id is as to re ligion and a moro drastie criticism of saeird 
history Blanco White the rationalist A Kempm who had 
dared to appear as a rc ligious sceptic m f od s prese net li id found 
a biogiaphcr and interpret™ in Maitineaus friend and tedltague 
John Hamilton Ihom Within the English C lunch men with 
whom ho had both poi onal and re li^ious sympathy rose — Wliately 
of whom ho said We know no living writer wno has proved so 
little and disnnvod so much 4 and Arnold a man who could 
be a horo without romance 5 * Maurice whoso character marked 
by Ueligious roilism sought m tho past tho witness to 
eternal tiuths tho manif station by tune samples of infinite 
realities and unt hanging relations a and Km n sky a groat 
teacher though on? certain to go astray tho mom nt he 
becomes didactic 7 Beside? tluso miy be. placed nun 111 o 
Pusoy and Nowman whoso mmd Mai tint iu said was critical 
not prophetic since without immediate ness of religious vision 
and whoso faith is an tscap fiom an alternative scepticism 
winch receives tho veto not of lus reason but of Ins will b as 
men for whose teachings and methods ho had a potent and 

1 Rationale 2u l t 1 preface p vu 2 It id p 133 
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stimulating antipathy The philosophic principles and religious 
deductions of Dean Mansel he disliked as much as those of 
Newman, but he respected his arguments more Apart from the 
Churches men like Carlyle and Matthew Arnold — with whom he 
had much in common — influenced him while Herbert Spenoer 
in Fngland and Corate in Branco afforded the antithesis needful 
to the dialectical development of his own views He came to 
know German philosophy and criticism especially the criticism 
of Baur and the Tubingen school which affected profoundly his 
construction of Christian history And these were strengthened 
by French influences notably those of R£nan and the Strasburg 
theologians Tho rise of evolution and the new scientific way of 
looking at nature and her creative methods compelled him to 
rethink and reformulate his theistic principles ana conclusions 
especially as to the forms under which the relation of Cod to the 
world and His action within it could be conceived Under the 
impulses which came from those various sides Martinoau s mmd 
lived and moved and as they successively rose he promptly by 
appreciation or criticism responded to tho dialectical issues which 
they raised 

In tho discussion of those questions the periodical press sup 
plied him with the opportunity of taking an effective part 
At first his literary activity was limited to sectional pub 
lications and he addressocl lus public now as editor and 
now as loading contributor m The Monthly Repository 7 he 
Christian Reformer The Prosjirctive The Westminster and The 
National Review Later especially when scientific speculation 
had mado tho theistic pioblom urgent hi was a frequent contn 
butor to the literary monthlies And when m 1890 ho began to 
gather together tne miscellaneous essays and papers written 
iluira^ a p nod of sixty years lie expressed tho hope that though 

they could lay no claim to logical consistent y they might yet 
show beneath the varying complexion of their thought somi 
intelligible moral continuity leading m the end to a view of 
lito more coherent and less defective than was prist ntid at the 
beginning y And though it is a proud as well as a modest hope 
no on) could call it unjustified Bor his essays aic fine examples 
of pormam nt litoraturo appearing in an ephemeral medium and 
represent work which has solid worth for 1 iter thought as well as 
for tho speculation of their own tim Tlieie is hardly a namo or 
a movement in the uligious hi toiy of the ci ntury which he did not 
touch and illuminate It was in this form that ho criticized tho 

atheistic mesmerism to which Ins sifitcr Harriet had committed 
herself and she never foigavo his criticism But his course was 
always singularly independent and though on? of the most 
affectionate and most sm ltive of mm yet it was his fvrtimi to 
bo so fastidious in thought and so conscientious in judgment as 
often to give oflcnco or ertato alarm m those he deeply lospectcd 
or tenderly loved 

The theological and philosophical (list u sions which thus ap 
peared ho later do cnbod as the tintalives which gi iclually 
prepared tho way for tho more systematic expositions of tho 
Types of 1 thical Theory and The Study of 1 thy ion and m somo 
mi isuro of lhe ^int of Authority m Juligion 10 These b< oks 
t xpressod his maturo thought and nuy le said to contain m 
what he com avid as a final foim the speculative achieve 
moots of lus life They appeared respectively in 1S85 1888 and 
1890 and wore without doubt rcmaikable feats to bo performed 
by a man who had passed lus t l^htieth year Tli lr literary and 
speculative qu dittos are mdoid excej tionally brilliant they are 
splendid in diction elaborate m argument cogent yet reverent 
keen while fearless m criticism But they have also mo t obvious 
defects tin y are unquestionably the books of an old man who 
had thought much as well as spol c n and written often on tho 
themes he discusse yet who hail finally put lus material 
together in liasto at a time when lus mmd had lost if not 
its diabetic vigour vet its freshness and its sense of propor 
tion and who had hem so accustomed to amplify the single 
stages of lus aigument that ho had forgotten how much they 
ntcdtd to be reduced to seale and to be luilt into an organic 
whole In the first of tin so bocks his nomenclature is unlor 
tunate lus division of ethical theories into the unpsycho 
logical ldiops^ehological and tho hi tero psychological 
is incapable of hisloncal justifu ition lus exposition of single 
ethical systems is though always interesting and suggestive 
often arbitral y and inadequate being governed by dialectical 
t xigencu s nthei than lnstoiical ordir and perspective In the 
second of tho above books lus idea of religion is somewhat of an 
inachronism as he himself confessed he used the woid in the 
sense which it invaiiably horo half a century ago as denoting 

belief in an over livin n fed a divine mind and will ruling the 
umvorso and holding me lal ri lations with mankind As thus 
used it was a term which governed the problems of speculative 
theism rather than those connected with tho historical origin 


0 I says J ivt us and Addresses i m 
10 Ibid in preface p vi 



MARTI 

the evolution and the organization of religion And these are 
the questions which are now to the front These criticisms mean 
that Ins most elaborate discussions came forty years too late for 
they were concerned with problems which agitated the middle 
rather than the end of the 10th century But if we pass from this 
criticism of form to the actual contents of the two books wc aro 
bound to confess that they constitute a w onderfully cogent and 
persuasive thustio argument That argument may be described as 
a criticism of man and his world used as a basis for the construe 
tion of a reasoned idea of nature and being Man and nature 
thought and being fitted each other What u as implicit in nature 
had become explicit m man the problem of the individual was one 
with the problem of universal experience The interpretation of 
man was therefore the interpretation of his universe Emphasis 
was made to fall on the reason the consomme and the will of the 
finite personality and lust as these were found to be native in 
him they were hold to bo immanent m the cause of his universe 
What lived m time belonged to iternity the microcosm was the 
epitome of the macrocosm the reason which reigned in man 
interpreted tho law that was revealed in conscience and the 
power which governed human destiny while tho freedom which 
man roalizod was the direct negation both of necessity and of tho 
operation ot any fortuitous cause in tho cosmos 

It was not possible liowovcr that tho thustio idea could bo 
discussed in relation to nature only It was me ssary that it 
should be applied to history and to tho frreos and j ersonalitics 
active within it And of those tho groatost w as of coursi tho 1 orson 
that had ert attd tho Clmsti in religion What did Josus signify ? 
What authority belonged to Him and to the books that contain Ills 
history and interpret His person ? This was the problem which 
Maitineau attempted to deal with in The Seat of Authority in 
Religion Tho workmanship of the book is very unequal lus 
torical and life rary criticism had never bun Martinoau s strong 
point for years he had de serted it and whe n as an old man Iil 
returned to it he found its problems (hanged from what tluy 
had bten in his earlier manhood Nor did he allow himself 
time to digest tho new material mdc ed he had lost th< in 
clination to occupy tho latci points ot view or follow tho exaefar 
entu al methods In its speculative parts the book is qmt( ( uual to 
those that ha 1 gone be ton but in its literary and historical parts 
it is in an oven higher d(gr(c than they the book of an old man 
in whom a long practised logu had become a rooted habit It 
does not represent a mind that had throughout its lnstory lived 
and worked m the delicite and judicial investigations ho hero 
tin d 1j conduct 

Martiin au s tin ory of tho religious society or Church w as that 
of a dreamt! rather than of a statesman or practical politician 
lie stood equally remote fiom the old Voluntary ) ini ij le tint 

the State had nothing to do with religion r and iiom the 
sacerdotal position that the eloigy stood m an a[ostolic sue 
cession and either constituted the Church or were the pc r 
sons into whoso hands its guidance had been committed He 
hated two tilings intensely a sacrosanct priesthood and an 
cnfoiccd nnilormity He may be said to ha\o I chovtd in the 
sanity and sanctity of the State rather than of the C liuich 
Statesmen ho could trust as lie would not trust ere h snstie s 
And so ho would have rejoiced m any scheme that would hive 
Tt pealed unifoimity taken tho Church out of tho hands of a 
clerical order and allowed the co ordination of see ts oi ehurehes 
under the State Not that ho would hav o allow ed the State to tone h 
doctrine to determine polity or discipline but ho would lmo 
had it to recognize historical achi voment religious character 
and capacity and endow out of its amp le resources those societies 
which had vindicated their right to bo regarded as making foi 
religion His ideal may have boon academic but it was the 
dre am of a mind that thought nobly both of religion and of the 
Mate ( V M I ) 

Martinique, a Ircnoh West Indian colony one of 
the Antilles, 50 miles from bt Vincent, 33 miles south of 
Doinmica and 22 miles north of St I ucia It lias an area 
of about 390 square miles aud was considered, previously 
to the disaster of 1902 (see below), one of tho most fertile 
parts of the West Indies , it was regarded almost as a pet 
colony by tho hrench Apart from other circumstances, 
Martinique is historically mteiestmg as being the birth 
place and early home of the Impress losephme, and also 
the residence for some years of Francoise d Aubi tt nc who 
married Scairon, and was afterwards celebrated as Madame 
dc Mamtenon The lslind has had more thin an ordinal y 
share of tropical visitations In 1767, 1600 persons 
perished in a terrible hurricane, whereby M de la Pagtnc, 
the father of the empiress, was practically ruined on 
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11th January 1839 the island experienced another severe 
storm , and m 1891, on 18th August, a hurricane dexas- 
tated town and country, with the loss of 600 lives, and 
within recent years an epidemic of small pox and several 
large fires have added to its misfortuno The greatest 
disaster of all, howexer was that caused by the eruption 
of Mont Pelec in Mav 1902 by which the entire town of 
8t Pierre and some 30,000 persons were dc stroyc d m an 
incredibly short space of time An account of this 
disaster is given below Martinique is administered 
by a governor assisted b\ a privy council and controlled 
by an elective general council of 36 inembe rs According 
to the state of things lx fore May 1902 there was a court 
of appeal at lort de I rant i ami an assi/e court was held 
at St Pane, there are two tribunals of first instance, 
and nine justices of the peace The local budget for 
1900 balanced at ,£229 190 tho expenditure of Iranto 
being £101 230 At hurt dc i ranee there is a law 
school at St Pierre theic was i lycit foi boys iml one 
for girls and in the island the it ue pi unary schools 
with 11 500 pupils P etwee n 189 5 anel 1902 the bishop 
resided at St Piene The lsluiel is divided into 2 

arrondissements — I ort dt 1 ranee and St Pie rie — 9 e intons, 
and 32 communes regulate el by the I ltncli Uw of 1884 
In 1888 the population w is estimated it 175,861 m 
1894 it was 187 692 and in 1902 20 5,781 The 
number of Inch in labourers h id f illc n fiom 1 3 000 m 18S 5 
to 4700 m 1898 the women numbeitd 67 000 in the 
whole population blael s md half breeds pieelommite 
Hie towns with then populations m the latter ye ir were 
1 ort de Franco (17 274) with a liaiboui said to be the 
finest in the Antilles, defended by time foits Stlierrc 
(25 792), the commercial town of the island (see below) 
Laurentm (10 851) Pilott luxer (7092) irai^ois (10 510), 
Kobcrt (8056) About 180 sepmro mile s or rithcr less 
thin half the island aie undo cultivation lhc most 
import mt product is the sugarcane Jn 1875 the yield 
of sugar imountcel to 50 000 tons but the output atto 
xvaids dtcre istd as m all the Antilles anel in 1898 the 
quantity was between 57,000 md 58,000 tons 3 licit 
were m 1901 m all 561 sug u woil s, of winch 88 employed 
ste ini power Su e ar 0 re xvm., and re lining in 1901 con 
tnbuteei about 8 > pa cent ot the expmts and even after 
the disasters of May 1902 it was estimated that 80 per 
cent of the pi in tat ions md fictones remained intact 
About 58 OOOaeies are elevoteel to eeieal ciops llio yield 
of cocoa has simo 1887 amounted annudl> to ibout 500 
tons but that of coficc fell to about 5^ tons lhc cocoa 
plmtations in tho noith of the ml md weie overwhelmed 
by the eruption of 1902 but the coffee plantations were 
mostly uninjured Tobacco md cotton aic no longer 
grown but indigo mthogmy iiniimion, plums and 
cherries figure imong the produets of the lsl md An 
agneultiuil liboiatoiy was instituted at St lienc in 1881 
The cultivation of cioutchouc is being encouiiged llic 
difliculty of trinsport is a serious hindrance to the cutting 
of the forests The lslmd contuns about 50,000 he ul of 
livestock of which 20000 are cattle 20000 pigs md 
the icmainder she ep hoi sc s md mules I lie industiies 
besides the preparation ot su 0 ar comprise the minufaeturt 
ot arrack and rum (about 21 millions of gdlons) anel of 
tiles and eartheriw ue The tilde in 18^2 imountcel to 
£2 560,000, in 1898 to 17 868 >10 the imports from 
Frmce being of the \alue of 1176 000 mcl Ihe exports to 
I ranee £752 000 the combined \ due lxm^ £1 228 000 
the lowest duinv, the century After 1 1 urn tho United 
States carries on the most utixe ti wle with Mxitimquc 
In 1901 the tot xl imports amounted to £1 078,940, and 
the total expoits to £953,100 In 1898 the shipping 
entered and cleared with cargoes consisted of 168 vessels, 
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aggregating 67,000 tons Of the vessels, 81 were foreign 
The roads are 165 miles long As yet there is no railway 
Fort de F ranee is connected by regular monthly services 
with Bordeaux, St Nazaire, Marseilles, and Colon or 
Cayenne there is also an English service connecting it 
with Southampton, and an American with New York A 
cable connects Fort de 1 ranee with the United States and 
with South America , a I rcnch cable was laid w 1890 
between Martinique and Guadeloupe 

The following contemporary account of the eruption of 
Mont Pc Wo and the destruction of St Pierre in May 1902 
was given m a letter to The Standard by Mr F H 
Watkins, the Commissioner of Montserrat We quote 
from it m this article as giving the best available story of 
the disaster in the circumstances From the geological 
point of view the < onditions still remained to be investi 
gated, but at the date whin it was necessary for this 
volume to go to press no scientific report was to hand 

8t Piorro nearly a nnlo m length lay to the n nth cast of tiro 
island m a cup shaped valley enclosed hy lull defined spin’s ol 
hills running down to the sea It contained a fine cathedial a 
bnhops palace a govtrnoi s resident e and spacious banacks 
Towering ovoi the hatk of 8t Piene rose the lofty solitaiy and 
majestic peak Mont I olio (4428 feet lu^li) If or throe months 
pi lor to the great outlmist signs of attive disturbance weio mam 
lest and on 2jUi Apnl 1902 at 8 a m the neighbourhood was 
darkened as hy a total odipso of the sun A shower of fine white 
ashes fell steadily for two horn’s pouring the district north of St 
Pierre to the depth of m arlv half an me h When the fall of ashes 
ceased the weather i< manic <1 gloomy and calm and the crater still 
continued to emit smoke 1 \eessivo In at was experienced through 
out the West Indies at this tune The volcano increased in 
i»c tmty until 2nd and Sid May when a tremendous outburst of fire 
and lava overwhelmed the largo ( ue rin sugar estate) situated to the 
north of St i lorio burvmg it is estimated more than 150 persons 
Although the fall of ashes did notecase and some of the inhabitants 
left for 8t Iucia most porsons in Martinique wore in hopes that 
this was the culminating effort of Mont roPo and these hopes 
were heightened on Wednesday 7th May by the news that the St 
Vincent sou frit re was in einption and by the thought that the 
Martinique volcano would thereby bo relieved After the destrue 
tion of the Giuhin and otliei estates to the north the ierufied and 
destitute labourers crowded into 8t Pierre to the number of 5000 
thus adding considerably to those destined to meet their fate m tjio 
crowning act of deatriu tion 

The morning of 8th May dawned on St Piorro with nothing to 
distinguish it fiom tho others of the previous wcok With the 
exception of smoko issuing from Mont I oh*o no Bigns of impending 
disaator wore aj parent Being Ascension Day a ffte d obligation 
tho stores and ships wore closed In tho roadstead lay about 
sevontoon vessels of different sizes among them being the 1 oraima 
a line steamer of the Quebec line To the north opposite what 
had been the Uueiui estate the cable ship Grapplcr was busily 
restoring telegiaplno communication with the northern islands 
About seven o clotk the Hcrutton steamer 1 oddam steamed up but 
owing to some quarantine difficulties she was ordered to the place 
sot apait lor ships in quaiantine and one anchor had been let go 
about eight o clock By b< mg thus moored slightly out of the full 
loroe of the ot upturn the I < ddarn probably escaped tho late of tho 
other vessels In a m miont without warning came tho awful 
catastrophe The so wh i survived stated that the whole side of tho 
mountain seemed to gape open and fiom the fissure bolclud a lurid 
whirlwind of lire wriathing itscit into \ast masses of flame as it 
descended with toiribh speed upon tho doomed town Before the 
true extent of their peril could be grasped the fiery mass swept like 
a river OAor tho tn\n and pushing the very waters of the sea 
before it sot the ships al la/o In a few seconds when tho flames 
of the volcano had spent tluinselvcs molten masses of lava and 
ashes accompanied b> a dinso sulphurous vapour asphyxiated 
those who had esc apod death by ine aud shock The sulphurous 
fumes hung ovoi the town foi some minutes before being dissipated 
by a faint met /e and thou succ ceded utter daikii ess illumined by 
the burning houses and ships fiom vine h proceeded the shrieks of 
tho few survivors Tho Grapplcr was tho first vessel to catch fire 
and was soon seen to turn over and disappear capsized probably hy 
a sort of tidal wavo caused by tho force of the explosion Some of 
those down m the hold and in the forepart of the Horatma 
managed to escajx but the steamoi was burned to a mere rIicII 
Ihe Koddam alone escaped Soon after her anchoring m the 
quarantine ground tho eruption took place and immediately after 
wards molten lava fell on the ship In a fow minutes a second 
explosion took place causing tho sea to become a raging cauldron 
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and this appears to have parted her anchor and caused her to drift 
On board were fifteen labourers from Grenada looking after the 
cargo seven of whom were roasted alive on the deck and eight 
jumped overboard. The chief engineer tho first and second 
officers and the supercargo lost their lives Of foity persons 
who left St Lucia only ten or twelve returned alive after taking 
nine hours to steam about 40 miles Severely burned on Ins 
hands aud face Captain Freeman managed to bring his vessel to 
port 

The F rench cruiser Snchet landed search parties at 1 a m on the 
9th but they were unable to penetrate into the town which was 
still in flames Some of the streets were lined with corpses The 
only person in the town reported to bo saved was a prisoner con 
demm d for murder who was discovered two days afterwards in 
Ins coll 

Consternation was caused not only in the West Indies, 
but in France and throughout the woild by this awful 
occurrence and at first it was seriously suggested that the 
island should be totally evacuated, but no countenance 
was lent to this proposal by the French Government 
Relief measures were at once undertaken, voluntary sub- 
scriptions raised, and it was considered probable m July 
1902 that with subsidies from the Government, the effects 
of the disaster might gradually be repaired The material 
losses weie estimated at £4,000,000 , but, though St 
Pierre was destroyed, only one tenth part of the island had 
been devastated, and the economic situation was fairly 
reassuring The Bank of Martinique (which actually 
profited by tho destiuction of a large amount of its bank 
notes) was sound, and m the absence of further eruptions 
or similar disasters the agricultural resources of the island 
bade fair to reassert themselves m time During July 
however, further activity was leported on the part of the 
volcano and more destruction was done, and it remained 
doubtful what the future of the island was to be 

See IIenrique Lch Colonies tranqawes Tans 1890 — IIenri 
Mouet I a Martinique Pans 1892 — Levasseur La trance 
t li Pans 1893 — L Anntc Coloniale 1900 (p j ) 

Marti n8burg y a city of West Virginia, USA, 
capital of Berkeley county, m the Shenandoah valley, in 
the north eastern part of the state, on the Baltimore and 
Ohio and tho Cumberland Valley railways, at an altitude 
of 435 feet It has railway repair works and varied 
manufactures, with (1900) a capital of $1,633,024, 1105 
wage-earners, and products valued at $1,410,514 Popula- 
tion (1890), 7226 , (1900), 7564, of whom 197 were 
foreign born and 678 were negroes 

Martins Fsrry, a city of Belmont county, Ohio 
USA, on the Ohio river, opposite Wheeling West 
Virginia, m the eastern part of the state, at an altitude 
of 658 feet It is on tho Cleveland, I oram and Wheeling 
the Pennsylvania, the Wheeling and Lake Fne, and the 
Wheeling Terminal railways Its manufactures, which 
are extensive, consist mainly of lion and steel goods The 
city has also a large river trade Population (1890), 6250 
(1900), 7700, of whom 1033 were foreign born and 253 
were negroes 

Martin Vaz See Trinidad (Brazil) 

MartOSy a town of Spam, in the provmco of Jacn, 
to the south west of the town of that name Its much 
frequented sulphurous springs and bathing establishment 
have been improved The local trade is almost exclu 
sively agricultural, and m the neighbourhood much live 
stock is reared Population (1887), 16,356, (1897) 
17,086 

Martos, Christino (1830-1893), Spanish poll 
tician, was born at Granada 13th September 1830 He 
was educated in his native town, and at Madrid University 
where his Radicalism soon got him into trouble, and he 
narrowly escaped being expelled for his share in student 
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riots and other demonstrations against the governments of 
Queen Isabella. He distinguished himself as a journalist 
on El Tribuno He joined O’Donnell and Espartero m 
1854 against a revolutionary cabinet, and shortly after 
wards turned against O Donnell to assist the Democrats 
and Progressists under Prim, Rivero, Castelar, and Sagasta 
m the unsuccessful movements of 1866, and was obliged 
to go abroad His political career had not prevented 
Martos from rising into note at the bar, where he was 
very successful for forty years After remaining abroad 
three years, he returned to Spam to take his seat in the 
Cortes of 1869 after the revolution of 1868 Through 
out the revolutionary period he represented m cabinets 
with Prim, Serrano, and Ruiz 7onlla, and lastly under 
King Amadeus, the advanced Radical tendencies of the 
men who wanted to give Spain a Democratic monarchy 
After the abdication of Amadeus of Savoy Martos played a 
prominent part m the proclamation of the federal republic, 
m the struggle between the executive of that republic and 
the permanent committee of the Cortes, backed by tho 
generals and militia, who very nearly put an end to the 
executive and republic in April 1873 When the republi 
cans triumphed Martos retired into exile, and soon after 
wards into private life He reapjjeared for a few months 
after General Pavia s coup d itat m January 1874 to join a 
coalition cabinet formed by Marshal Serrano, with Sagasta 
and Ulloa Martos again returned to the bar m May 
1874, and quietly looked on when the restoration took 
place at the end of that year He stuck to his Democratic 
ideals for some years, even going to Biarritz in 1881 to 
be present at a sort of republican congress presided over 
by Ruiz /orilla Shortly afterwards Martos joined tho 
dynastic Left organized by Marshal Serrano, General Lopez 
Dominguez, and Moret, Becerra Balaguer, and other quon 
dam Revolutionaries He sat m soveral parliaments of 
the reign of Alphonso XII and of the regency of Queen 
Christina, joined the dynastic Liberals under Sagasta, 
and gave Sagasta not a little trouble when the latter 
allowed him to preside over the House of Deputies Hav 
mg failed to form a rival party against Sagasta, Martos 
subsided into political insignificance, despite his great 
talent as an orator and debater, and died m Madrid 16th 
January 1893 (a e n ) 

Marx, Heinrich Karl (1818-1883), the greatest 
theorist of modern revolutionary Socialism, and head of 
the International Working Mens Association, was born on 
the 5th of May 1818 m Trfcves (Rhenish Prussia) His 
father, a Jewish lawyer, m 1824 went over to Christianity, 
and ho and his whole family were baptized as Christian 
Piotestants The son wont to the high grammar school 
at Tr&ves, and from 1835 to tho universities of Bonn and 
Berlin He studied first law, then history and philosophy, 
and m 1841 took the degree of doctor of philosophy In 
Berlin he had close intimacy with the most prominent re 
presen tatives of the young Hegelians — the brotlicis Bruno 
and Edgar Bauer and their circle, the so-t ailed “ I reien 
He at first intended to settle as a lectuier at Bonn IJm 
vorsity, but his Radical views made a university career out 
of the question, and he accepted work on a Radical paper, 
tho Rkemuche Zeitung , which expounded the ideas of the 
most advanced section of the Rhenish Radical bourgeoisie 
In October 1842 he became one of the editors of this paper, 
which, however, after an incossant struggle with press 
censors, was suppressed in the beginning of 1843 In 
the summer of this year Marx married Jenny von West- 
phalen, the daughter of a high government official Through 
her mother Jenny von Westphalen was a lineal descen 
dant of the earl of Argyle, who was beheaded under 
James II She was a most faithful companion to Marx 
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dunng all the vicissitudes of his career, and died on the 
2nd of December 1881, he outliving her only fifteen 
months 

Already in tho Rheimsche Zeitung some Socialist voices 
had been audible couched m a somewhat philosophical 
strain Marx though not accepting those views, refused 
to criticize them until he had studied the question 
thoroughly For this purpose he went in the autumn of 
1843 to Pans where the Socialist movement was then at 
its mtcllectud zenith and whore ho together with Arnold 
Ruge, tho well known literary lead a of Radical Hegelian 
ism, was to edit a review the Dent s< h Franzosische Jahr 
bUchcr of which, however, only oik number appeared 
It contained two articles by Marx — a criticism of Bruno 
Bauers treatment of the Jewish question, md an intro 
duction to a criticism of Hegel s philosophy of the law 
The first concluded that the socnl emancipation of the 
Jews could only be achie\td together with tin c mane ipation 
of society from Judaism ? e, commercialism I he second 
declared that m Germany no parti il political emancipation 
was possible, there was now only ont class fiom whuh 
a real and reckless fight against authority was to be ex 
pected namely, the proletariate But the proh tanate could 
not emancipate itself except by bi caking all the chains by 
dissolving the whole constituted socitty, by recreating 
man as a member of the human society m the place of 
established states and classes * I hen the clay of Geiman 
resurrection will be announced by tho ci owing of the 
Galilean cock Both articles thus relegated the solution 
of the questions then prominent in Germany to the 
advent of Socialism and so far resembled m principle 
other Socialist publications of the time But the way of 
reasoning was different, and the final words of the last 
quoted sentence pointed to a political revolution, to begin 
in France as soon as tho industrial evolution had 
created a sufficiently strong proletariate In contradis 
tmction to most of the Socialists of the day, Marx laid 
stress upon the political struggle as the lever of social 
emancipation In some letters which formed part of a 
correspondence between Marx, Rugi , Ludwig I euerbach, 
and Michael Bakounme published as an introduction to 
the review, this opposition of Marx to Socialistic “dog 
matism” was enunciated m a stdl more pronounced form 
“Nothing prevents us ho said, “from combining oui 
criticism with the criticism of politics, from participating 
m politics and consequently m real struggles We will 
not, then, oppose the world like doctrinal lans with a new 
principle here is truth, kneel down here* We expose 
new principles to the world out of th( principles of the 
world itself We dont tell it ‘Give up your struggles, 
they are rubbish, we will show you the true war cry 
We explain to it only the real object for which it struggles 
and consciousness is a thing it must acquire even if it 
objects to it 

In Pans Marx met Fkiedkich Engels, from whom the 
Deutschrb 7 anzosiscJic Jahr bucher had two articles — a powei 
fully written outline of a criticism of political economy 
and a letter on Carlyles Past and Present Engels the 
son of a wealthy cotton spmnei, was bom m 1820 it 
Barmen Although destined by Ins fathu foi a com 
mcrcial careei, he attended a classical school and dm mg 
his appienticeship and whilst undtigoing m Berlin his one 
year’s military sen ice, he had given up pirt of his free 
hours to philosophical stidus In Pulm he had fre 
quented the society of the Ireicn, and had wntten 
letters to the Rheini scht Zeitunq In 1842 he had gone 
to England, his fathers firm having a fictory non Man 
Chester and had enteied into connexion with the Owemte 
and Chartist movements as well as with German com 
mumsts He contributed to Owens New Moial }\orld 
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and to the Chartist Northern Star, gave up much of his 
abstract speculative reasoning for a more positivist con 
ccption of things, and took to economic studies Now, m 
be plumber 1844, on a short stay m Paris, he visited Mane, 
and the two found that in regard to all theoretical points 
there was perfect agreement between them Prom that 
visit dates the dose friendship and uninterrupted col 
laboiation and exchange of ideas which lasted during 
their lues, so that even some of Marx’s subsequent j 
works, which he published under his own name, are 
more or less also the work of Fngels The first result of 
their collaboration was the book Die heihge Fannlic oiler 
lintik der kiitischen Kntih , gegen Bruno Bauer und 
honsorten , a scathing exposition of the perverseness of 
the high sounding speculative Radicalism of Bauer and 
the other Berlin “Prcie’ By aid of an analysis, which 
though not fiee from exaggeration and a certain diffuse 
ness, hears testimony to the great learning of Marx and 
tin vigorous discerning faculty of both the authors, it is 
shown that the supposed superior criticism — tlic “critical 
ciitieism ’ of the Bauer school bised upon the doctrine 
of a “ self conscious ” idea, represented by or incarnated 
m the entio — was m fact mfenor to the older Hegelian 
idealism The Socialist ind working class movements in 
Great Britain 1 nuict, and Germany are defended against 
the supcrioi atticism of tin “holy Bauci family 

In Paris, where ho had very intimate intercourse with 
Heinrich Heim , who ilways sp( al s of him with the 
greatest usput and soint of whose poems were sug 
gested by Maix the latter contributed to a Radical 
magazine the. Vm warts but in consequence of a request 
by the Prussian Government* nearly the whole staff of 
the magazine soon got orders to leivc Prince Marx 
now wtnt to Brussels when he shortly afterwards was 
joined by 1 ngt Is In Brussels lie published his second 
gloat work I 1 mi sere dc In p/ntosophu, a sharp re 
loindir to tho J hilmophn dc la nustie ou contradictions 
eu noun guts of J 1 lioudhon In this ht deals with 
Proudhon, whom in th< former work he had deftnded 
against the Bauers not less scvtrdy than with the latter 
It is shown that m many points Proudhon is inferior to 
both the middle (lass economists and the Socialists that 
Jus somewhat noisily proclaimed discoveries m regard to 
political economy wcie made long before by English 
Socialists and that his main remedies, the “constitution 
of the labour value” and the estibhshment of exchange 
bazaars were but o repetition of whit English Socialists 
hid already worked out much moie thoroughly and more 
eonsiste ntly Altoge tha the book shows rem irkablc know 
ledge of political economy In pistico to Proudhon, it 
must be added tint it is more often las mode of speaking 
than the thought umluljing the attacked sentences tint 
is hit by Maix s erituism In Brussels Marx and Jbngels 
also wiote a number of essays wherein they criticized the 
German literal y representatnes of that kind of Socialism 
and philosophic Rada ilism which was nmnly influent ed 
by the wiitmgs of Ludwig leueibuh, and deduced its 
theorems or postulates from speculations on the 1 natuie 
of man ’ They mockingly mekinmed this kind of Social 
isiu “German or Line Socialism, and ridiculed the ich i 
that by disregauling liistoiical xnd class distinctions a 
conception of society and Socialism supuior to that of the 
English and Prtnch woiktrs and the ousts could bo 
obtained Some of these essays weie published at the 
time, two or thue, curiously enough, by om of the attacked 
writers m his own magazine one, a cuticism of leuei 
bach himself, w is m a modified form published by Pngcls 
in 1885, but otheis have remained m manuscript They 
weie at fust intended for publication m two volumes 
as a criticism of post Hegelian German philosophy but 
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the revolution of 1848 postponed for a tune all interest 
in theoretical discussions 

In Brussels Marx and Engels came into still closer con 
tact with the Socialist working class movement They 
founded a German workers’ society, acquired a local 
German weekly, the Brusseller Deutsche Zeitung , and finally 
joined a communistic society of German workers, the 
“ League of the Just,” a secret society which had its mam 
branches m London, Pans, Brussels, and several Swiss 
towns For this league, which till then had adhered to 
the rough and ready communism of the gifted German 
workman Wilhelm Wuthng, but which now called itself 
‘ League of the Communists,” and gave up its leanings 
towards conspiracy and became an educational and propa 
gandistic body, Marx and Engels at tho end of 1847 wrote 
thur famous pamphlet, Manifest der Kommunisten It 
was a concise exposition of the history of the working class 
movement m modern society according to thur views, to 
which was added a critical survey of the existing Socialist 
and communist literature, and an explanation of the 
attitude of the communists towirds the advanced opposi 
tion parties in the different countries Scarcely was the 
manifesto printed when, m It bluary 1848, the Revolu 
tion bioke out in France and “the crowing of the Gallium 
cook gave the signal for an upheaval in Germany 
such as Marx had prophesied After a short stay m 
France, Marx and Ptigels went to Cologne m May 1848, 
and there with some friends they founded the Neve 
Rhemisclie Zeitung with the subtitle “An Organ of 
Democracy, a political daily paper on a large scale of 
whu h Marx was the chief editor They took a frankly 
revolutionary attitude, and directed their criticism to 
a great extent against the middle class democratic 
parties, who, by evading all decisive issues delayed the 
achievement of the upheaval When in November 1848 
the king of Irussia dissolved the National Assembly, 
Marx and his fi lends advocated the non payment of taxes 
and tho oi^amzation of armed resistance Then the state 
of siege was deelared m C ologne, the Neue Rhemisthc 
Z titling was suspended, and Marx was put on trial for 
high treason He was unanimously acquitted by a middle 
class jury, but m May 1849 he was expelled fiom Prussian 
territory He went to Pins, but was soon given the 
option of either leaving Prance or settling it a small pro 
vmcial place He prefured the foimcr, and went to 
P ngland He settled in London, and remained there for 
the rest of Ins life 

At first he tried to reorganize the Communist League , 
but soon a conflict broke out m its ranks, and after some 
of its members had been tried m Germany and condemned 
for hi 0 h tiexson, Marx who had done eve rything to save the 
accused, dissolved tho Communist 1 cague altoge thei Nor 
wis a literary enter prise, a review, also calltd the Neue 
Rhein ische Zeitung, more successful, only six numbers 
of it were issued Tt ton tamed, however, some very 
remarkable contributions and a senes of articles on the 
career of the French Revolution of 1848, which first ap 
peared there, was in 1895 published by Tngcls in book 
foim undei tho title of Die hlassenhampfc m Ft anlreicli von 
IHJfS * by Kail Marx” Carlyles Latter Day Pamphlets , 
published at that time, met with a very vehement cnti 
cism in the Neue Rhcinische Zeitung The endeavours of 
Prnest Jones and others to revive the Chartist movement 
were heartily supported by Marx, who contributed to 
several of tho Chirtist journals of the period, mostly if 
not wholly without getting or asking payment He lived 
at this time m great financial straits, occupied a few small 
rooms m Dean Street, Soho, and all his children then 
born died very young At length he was invited to write 
letters for the New York Tribune , whose staff consisted of 
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advanced democrats and Socialists of the Founenst school 
For these letters he was paid at the rate of a guinea each 
Part of them, dealing with the Eastern Question and the 
Crimean war, were republished m 1897 (London, Sonnen 
schem) Some were even at the time reprinted m 
pamphlet form. The co-operation of Marx, who was do 
terminedly anti Russian, since Russia was the leading 
reactionary power m Europe, was obtained by David 
Urquhart and his followers A number of Marx’s articles 
were issued as pamphlets by tho Urquhartite committees, 
and Marx wrote a series of articles on the diplomatic 
history of the 18th century for the Urquhartite Jhree 
Press (Sheffield and London, 1856-57) When m 1859 
the Franco Austrian war about Italy bioke out, Marx de 
nounced it as a Franco-Russian intrigue, directed against 
Germany on the one hand and the revolutionary move 
ment m France on the other He opposed those democrats 
who supported a war which m their eyes aimed at the 
independence of the Italian nation and promised to weaken 
Austria, whoso superiority in Germany was the hmdiance 
to German unity Violent derogatory icmarks dmeted 
against him by tho well known naturalist Karl Vogt gave 
occasion to a not less violent rejoinder, Herr Vogt , a book 
full of interesting material for the student of modu n 
history Maix s contention, that Vogt acted as an agent 
of the Bonapartist clique, seems to have been well founded, 
whilst it must be an open question how far Vogt icted 
from dishonourable motives The discussions raised by 
the war also resulted m a great estrangement between 
Marx and Ferdinand Lassalle 3 assalle had taken a 
similar view of the war to that advocated by Vogt, and 
fought tooth and nail for it in letters to Marx In the 
same year, 1859, Marx published as a first result of his 
renewed economic studies the book Zur hntik dei 
politischen Ockonorme It was the first part of a much 
larger work planned to cover the whole ground of political 
economy But Marx found that the arrangement of 
his materials did not fully answer Ins purpose, and that 
many details had still to be woiked out He con 
sequently altered the whole plan and sat down to rewrite 
the book, of which in 1867 he published the first volume 
under tho title Das Aapital 

In the meantime, m 1864, the International Working 
Men’s Association was founded m London and Marx be 
came m fact, though not m name, he head of its general 
council All its addresses and proclamations were j>e lined 
by him and explained m lectures to the members of 
the council The first years of the Intel national went 
smoothly enough Marx was then at his best He dis 
played m the International a political sagacity and tolera 
tion which compare most favourably with the spirit of 
some of the publications of the Communist J eague He 
was more of its teacher than an agitxtor, and his oxposi 
tions of such subjects as education, trade unions, the work 
mg day, and co operation were highly instructive He did 
not hurry on extreme resolutions but put his proposals 
m such a form that they could be adopted by even the 
more backward sections, and yet contained no concessions 
to reactionary tendencies But this condition of things 
was not peimitted to go on The anarchist agitation 
of Bakourune, the Franco-Gcrman "war, and the Paris 
Commune created a state of things before which the 
International succumbed Passions and prejudices ran so 
high that it proved impossible to maintain any sort of 
centralized federation At the Congress of The Hague, 
September 1872, the general council was removed from 
London to New York But this was only a makeshift, 
and in July 1876 the rest of the old International was 
formally dissolved at a conference held m Philadelphia 
That its spirit had not passed away was shown by sub- 
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sequent international congresses, and by the growth and 
character of Socialist labour parties m different countries 
They have mostly founded their programmes on the basis 
of its principles, but are not always in their details quite 
m accordance with Marx’s views Thus the programme 
which the German Socialist party accepted at its Con 
gross in 1875 was very severely criticized by Maix This 
criticism, reprinted m 1891 m the review Du Neue Zcit , 
is of great importance lor the analysis of Marx s concep- 
tion ol Socialism 

Ihe dissolution of the International gave Marx an 
oppoitunity of returning to lus suentihe woik He did 
not, however, succeed m publishing further volumes of 
Das kapvtal In order to make it, and especially the 
part dealing with property in land, as complete as possible, 
he took up, as Lngels tells us, i number ol new studies, 
but repeated illness mtcriuptcd his rest arches, and on the 
14th of March 1883 ho passed quietly awiy 

Fiom tho manuscripts ho loft Lngols compiled a second and 
a third volume ol Das Aapital ly judicicusly and e lahoiatcly 
using com pit te and me omploto < h iptni s lough < opu s and exce lpts 
^hith Marx had at different times written down Much of tho 
copy used datts back to tho sixties i c lepiesents the work as 
at lirst conceived by Marx so that e <f tho matter published as 
the tlmd volume was m tho main written much earlier than tho 
m itter w Inch was used loi compiling the second volume Th< 
same applies to the fouith volume Although tho work thus 
comprises tho lour volumes promised m tlu pit face to tho book 
it i an only in a very resti icted sons i bo r< gareled as complete In 
substance and d< inonstration it must be r garded as a torso And 
it is pel haps not quite accidental that it should be so Marx if 
ho had lived longer and bad enjoyod better health would have 
given the woild a muc h greatei amount ol scientific w< lk ol high 
value than is now tho cast But it seems doubtful whether he 
would have brought Das Kapital his mam w oik to a satislactory 
conclusion 

Das Kapital pioposcs to show up historically and critically tho 
whole mechanism ol capitalist economy Ihe first volume 
deals with the pi oc esses ol pioducmg capital the socond with 
the circulation of capital the thud with the movements ol capi 
tal as a whole whilst the fourth gives tho history of the theories 
concerning capital Capitil is accoidmg to Marx tho means of 
appropmting surplus value as distinguished from ground rent 
(rent on every kind ol t rrc atrial proporty such as land mines 
rivers &c based upon the monopolist natmo ol such property) 
Surplus value is ueaUd m the process of production only it 
is this part of the value ol the newly cr ated product which is 
not given to the workmen as a return— the wage — ol the labour 
lorce lie e\pc nded in working If at first taken by tho employer 
it is in the difieiunt phases of economic intercourse split up into 
the piofit ol mdustnal enterprise commercial or merchants 
profit liitorost and grounel lent lho value of evory commodity 
consists in tho labour expended on it and is measured according 
to the time occupied by the labour oniployeel on its production 
1 abour in itselt has no value being only the measure oi value 
but tho labour force ol the woikinan has a value the value of the 
means required to maintain the worker in noimal conditions of 
social existence Thus in distinction to other comm odi ties m 
tho determination of tho value of lahoui force bosieles tho 
pmely economical a moral and historical element enter If 
to elay tho worker receives a wage wlncli covers the bare 
no cssarics of life he is undcrpaiel —lie doos not receive the leal 
value ol his labour force ]?or the value ol any comme>dity is 
determined by its socially nee cssary costs of production (oi in 
this case maintenance) Socially necessaiy means fuither that 
no more labour is embodied in a ceminmdity than is rtqmud by 
applying labour lorce toefls &c of avuago oi noimal clfic lency 
and that the commodity is produced in sueh quantit) as is 
requned to meet tho elleetive domand for it As tins generally 
cannot be known m advance tlm maikot vali e tf a commodity 
only gravitates round its (abstract) value Butin the leng run 
an equalization takes place and lor bis furtliu deductions Marx 
assumes that commodities exchange according to their value 

That part ol an industrial eapital which is employed for m 
stallatious machines raw and auxiliary mate rials is calltd by 
Marx constant capital tor th valut of it oi ol its wear an! tear 
reappeirs in equal proportions in t ho valuo of the new pioduct 
It is otluivuse with labour Tho ne w value of tho product must 
by necessity be always higher than the value of the employed 
labour fore e He nee the capital emj loved m buying labour 
foice % e in wage s is < ailed variable capital It is the tendency 
of capitalist production to reduce tho amount spent in wages- 
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and to increase the amount invested in machines. Ac For with 
natural and social legal and other limitations of the working day 
and the opposition to unlimited reduction of wages it la not 
possible otherwise to cheapen production and beat competition. 
According to tho proportion of constant to variable capital Marx 
distinguishes capitals oi lowest average and highest composition the 
highest composition being that where proportionately the least 
•amount of variable (wages) capital is employed 

The ratio of tlie wages which workmen receive to the surplus 
value which they produce Marx calls the rate of surplus value that 
of the sui plus value produced to the whole capital employed is tho 
rate of profit It is evident then that at the samo tune tho rate 

of surplus value can increase and the rate of profit decrease and 
this m fact is the case There is a continuous tendency of the 
rates of profit to deucase and only by some counteracting forces 
is their dot lease temporarily interrupted protractod or oven 
sometimes reveised Besides by competition and movement of 
•capitals the rates ol profit m the different branchos of trade are 
prossed towards an equalisation in the shapo of an average rate of 
profits This average rate of profits addod to tho actual cost 
price of a given commodity constitutes its price of production 
-and it is this price of production which appears to tho empire al 
mind of the businessman as tho value or the commodity Ihe 
real law of value on the contrary disappcais from tho surface in 
a society where us to day commodities are bought and sold 
against money and not exchanged against other commodities 
Nevertheless according to Marx it is also to day this law of 
value ( labour value ) which in tho last resort rules the prices 
.and jirofits 

The tendency to oheapen production by increasing the rclativo 
proportion of constant capital — the lixed capital of tho classical 
economist plus that portion of the circulating capital which con 
sists of raw and auxiliary materials Ac — leads to a continuous 
increase m tho sue of puvato enterprises to their growing 
•concentration It is tho larger enterprise that boats and swallows 
tho smaller The numboi of dependent workmen — proletarians 
— is thus continually glowing whilst employment only penodi 
•cally keeps paco with their number Capital alternately attracts 
and repels workmen and creates a constant surplus population 
of workmen — a reserve army for its requirements — which helps to 
lower wagt s and to koop the whole class in economic dependency 
A decreasing number of capitalists usurp and monopolize all the 
benefits of industrial progress whilst the mass of misery, of 
oppression of servitude ot depravation and ot exploitation in 
•creases But at the samo time tho woiking class continuously 
grows in numbers and is disciplined united and organized by 
the very mechanism ot the capitalist modo of production The 
•centralization of the moans of production and the socialization of 
the mode of production reach a point where they will become 
incompatible with then capitalist integument Then the knell 
•of capitalist private property will have been rung Those who 
used to expropriate will bo expiopnated Individual property 
will again he established based upon co operation and common 
•ownership ot the oarth and the means of pioduction produced by 
labour 

These are tho principal outlines of Das Kapital Its purely 
•economic deductions are dominated throughout by tho theory of 
surplus value Its leading sociological principle is tho materialist 
conception of history Tins theory is in Das Kapital only laid 
•down by implication but it has been more connected ly ox 
plained in the piefaoe of Zur Kntik and sovoral works of 
x ngels According to it tho material basis of life the manner 
m which life and its requirements are produced determines 
in the last instance the social ideas and institutions of the 
time or historical epoch si that fundamental changes in the 
foimor produce in the long run also fundamental changes in 
the latter A set ot social institutions answer to a given mode 
of production and periods where tho institutions no longer 
answer to the mode of production are penods of social revolu 
tion which go on until suffimnt adjustment has taken place 
The mam subjective foices of tho struggle between the old order 
and the now are the classes into which society is divided after the 
dissolution of the communistic 01 semi communistic tribes and 
the creation of states And as long as society is divided into 
classes a class war will porsist sometimes in a more latent or dis 
guisod somotnnos in a more open or acute form ati oiding to cir 
cumstanues In advanoed capitalist society the classes between 
whom the decisive wat takes placo are the capitalist owners of 
the lueai s of production and the non propertied or wage earning 
workers the ‘ proletanate But the proletariate cannot free it 
seif without freeing all other oppressed classes and thus its 
victoiy moans the end ot exploitation and political repression 
altogothei Consequently tho state as a repressive power will die 
out and a free association will take its placo 

Almost fiom the first Das Kapital and the publications of 
Marx and Engels connected with it have been subjected to all 
kinds oi ontioisms The originality of its leading ideas has been 
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disputed, the ideas themselves have been declared to be false or 
only partially true and consequently leading to wrong conclusions 
ana it has been said of many of Marx s statements that they are 
incorrect, and that many ox the statistics upon which he bases 
his deductions do not prove what he wants them to prove In 
regard to the first point it must be conceded that tne dugecta 
membra of Marx s value theory and of his materialist conception 
of history are already to be found in the writings of former 
Socialists and sociologists It may even be said that just those 
points of the Marxist doctrmo which have become popular are in 
a very small degree the produce of Marx s genius ana that what 
really belongs to Marx the methodical conjunction and elaboration 
of tnese points, as well as the finer deductions drawn from their 
application are generally ignored But this is an experience 
repeated over and over again m the history of deductive sciences 
and is quite irrelevant For the question of Marxs place in the 
history of Socialism and social science 

It must further be admitted that in several places the statistical 
evidenoe upon which Marx bases lus deductions is insufficient or 
inconclusive Moreover and this is one of the most damaging 
admissions, it repeatedly happens that he points out all the 
phenomena connected with a certain question but afterwards 
ignores some of them and proceeds as if they did not exist 
Tlius eg he speaks at the ond of the first volume where 
he sketches the historical tomloncy of capitalist accumulation 
ot the dei reasing number of magnates of capital as of an estab 
lmhod fact But all statistics show that tho number of capitalists 
does not decrease but increase and in other places in Das Kapital 
this fact is indeed fully admitted and even accentuated Marx 
was as the third volume showB also quite aware that limited 
liability companies play an important part m the distribution of 
wealth But he loaves this factor too quite out of sight and 
confuses tho concentration of private enterprises with the cen 
tralization of fortunes and capitals By those and other omissions 
quite apart from developments he could not well foresee he 
announces a coming evolution which is very unlikely to take 
place in the way described 

In this and in other features of his work a dualism reveals itself 
which is also often observable in his actions in life — the alteruat 
mg predominance of the spirit of the scholar and the spirit 
of the Radical revolutionary Marx originally entitled his great 
social work Criticism of Political Economy and this is still 
tho sub title of Das Kapital But tho conception of critic or 
criticise has with Marx a very pronounced meaning He uses them 
mostly as identical with fundamentally opposing Much as ho 
had mocked the * critical criticism ol the Bauors he is in this 
respect yet of their breed and relapses into thoir habits Ho ro 
tamed in principle the Hegelian dialectical method of which he 
said that in order to be rationally employed it must be turned 
upside down, i e put upon a materialist basis But as a 
matter of fact ho has in many respects contravened against this 
roscription Strict materialist dialectics cannot conclude much 
oyona actual facts Dialectical materialism is revolutionaiy in 
tho sonse that it recognizes no finality but otherwise it is neces 
sarily positivist in the general meaning of that term But 
Marx s opposition to modern society was fundamental and revolu 
tionaiy answering to that ot tho proletarian to the bourgeois 
And here we come to the mam and fatal contradiction of his 
work He wanted to proceed and to a very great extent did pro 
ceed scientifically Nothing was to be deduced from precon 
ceived ideas from the observed evolutionary laws and forces ot 
modern society alone were conclusions to bo drawn And yet the 
find conclusion of the work as already noted wa preconceived 
ldi a it is the announcement of a stato of society logically 
opposed to the given one Imperceptibly the dialectical move 
me nt ot id( as is substituted foi the dialectical movement of facts 
and the real movement of facts is only considered so far as is com 
patible with the lormer Scionce is violated in the service of 
speculation The picture given at the end of the first volume 
answers to a conception arrived at by speculative socialism in the 
forties True Marx calls this ohaptei the historical tendency 
of capitalist accumulation and tendency does not neces 
saulv mean realization m eveiy detail But on the uhole 
the language used there is much too absolute to allow of the 
interpretation that Marx only wanted to give a speculative 
picture of tho goal to which capitalist accumulation would lead 
if unhampered by Socialist counteraction The epithet his 
toncal indicates rather that the passage in question was meant 
to give in the mam the truo outlino of the forthcoming social 
revolution We are led to this conclusion also by the fact that in 
language which is not m the least conditional it is there said 
that the change of capitalist property into social proporty will 
mean only the expropriation of a fow usurpers by the mass of 
the people In short the principal reason for the undeniable 
contradictions in Das Kapital is to bo iound m the fact that 
where Marx has to do vith details or subordinate subjects he 
mostly notices the important changes which actual evolution had 
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brought about since the time of his first Socialist writings and 
thus himself states how far their presuppositions have been 
corrected by facts But when he comes to general conclusions 
he adheres in the mam to the onginal propositions based upon 
tne old uncorrected presuppositions Besides the complex 
character ot modem society is greatly underestimated so that 
e g such important features as the influence of the changes of 
traffic and aggregation on modern life are scarcely considered 
at all and industrial and political problems are viowed only 
from the aspect of class antagonism and never under their ad 
mimstrative aspect With legaid to the theory of surplus value 
and its foundation the theory of labour value so much may be 
Bafely said that its premisses accepted it is most ingeniously and 
most consistently worked out And since its principal contention 
is in any case so far true that the wage earning wotkeis as a whole 
produce more than they receive the theory has the great merit 
of demonstrating m an admiiably lucid way the relations between 
wages and surplus produce and the growth and movements ol 
capital But the theory of labour value as the determining 
factor of the exchange or market value of commodities can with 
justification be disputed and is suiely not moro true than those 
theories of value based on social demand or utility Marx lum 
self in placing in the third \ olume what he calls tne law of value 
in the background and setting out the formation of the pi ice of 
production as the empirical determinator of puces m modern 
society justifies those who look upon the conception of labour 
value as an abstract loimula which does not apply to individual 
exchanges ot commodities at all but which only serves to show 
an imagined typical example of what in reality to day is only 
truo with regard to the pioduction of the whole of social wealth 
Thus undei stood the conception of labour value is quite un 
objectionable but it loses much of the significance attributed to 
it by most of the disciples of Marx ana occasionally by Marx 
himself It is a means of analysing and exemplifying surplus 
labour but quite inconclusive as to the proof of the surplus 
value or as an indication of the degree of the exploitation of the 
workers This becomes the more apparent the more tho loader 
advances m the second and third volumes of Das Kapital whoio 
commercial capital money capital and ground rent aio dialt 
with Though lull of fine observations and deductions they 
form from a revolutionary standpoint an anti climax to the 
first volume It is diflioult to see how after all that is exnlamod 
tlieie on tho functions of the classes that stand between muustiial 
employers and workers Marx could have returned to those 
sweeping conclusions with which the first volume ends 

The great scientific achievement ot Marx lies then not m these 
conclusions but in tho derails and yet moie in the method and 
principles ot lus investigations in lus philosophy of history Here 
he has as is now generally admitted bioken new giound and 
oponed new ways and now outlooks Nobody before him had 
so clearly shown the r6le of tho moductive agencies in historical 
ovolution nobody so masterfully exhibited their great dotoi 
mining influence on the forms and ideologies of social organisms 
llie passages and chapters dealing with tins subject form not 
withstanding occasional exaggerations the crowning parts of Ins 
woiks If ho has been justly compared with Darwin it is in 
these respects that he ranks with that gieat genius not thiough 
his value theory ingenious though it bo With the gieat 
theorist of biological transformation he had also in common the 
indefatigable way in which he made painstaking studies of the 
minutest details connected with his reseaiclics In the same 
year as I)ai win s epoch making work on the onginof species there 
appeared also Maixs work Zur kntil der pulitischen Oekonomic 
where he explains in concise sentonccs in the preface that philo 
sophy ot histoiv which lias foi the theory of the tiansformation 
or evolution of social organisms the same significance that the 
argumont of Dai win had foi the theory ot the tiansfoimation of 
biological organisms 

The mam wiitings of Karl Marx and brie drub Engels aro 
as follows (we givo only the titles of the onginal works and 
of their English tianslations) — 1 Of Karl Marx alone 
La misen de la philosophic rdponse a La philosophic de la 
misere do M Proudhon Ians 184/ new edition 1892 Fnglisli 
edition 2 he Poxeity of Philosophy London 1900 lohnaibeit 
und Kapital pamphlet written 1848 new edition Berlin 1891 
English edition Jr aye Labour and Capital London 1900 Die 
Klassenkampf m branh cich IS 48 to 1850 Beilin 1895 Der 
AM ehnte Brumaire des Louis Bonaparte Now \ oik 18o2 3rd 
edition Hamburg 1889 English edition New \ oik 1889 
Enthilllunqen liber den K bluer Kommunistnipt o css Basel 1852 
new edition Zunch-Berhn 1885 European 1 eiolutions and 
Counter Revolutions (reprints from the New York Iribune 1851— 
1852) London 1896 The Eastern Question (reprint's from the New 
York Tribune 1853-56) London 1898 Zur Kmtik der pohh 
sehen Okonomu Berlin 1859 new edition Stuttgart 1897 
Herr Vogt London 1860 Inaugural Address of the Inter 
national Working Mens Association London 1864 Value 
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Price and Profit written 1865 published London 1898 Das 
Kapital Kmtik der polUischcn Okonomu 3 vols Hamburg 1867 
1885 and 1895 English edition of 1st vol 1886 2 he Civil 
War in biance 1871 London 1871 new edition 1894 
L Alliance de la democrats socialists London 1873 Articles 
Tinted or reprinted in Rheimsthe Ztitung 1842 41 Deutsch 
raiuosische JahrbUJtcr 1 uis 1841 Das H estphalwche DampJ 
boot Bielefeld und i aderboin 1845-48 Der Gcstllschaftsspicyd 
Elberfold 1846 D utschc Emsscler Zeitung Bruxelles 1847 
\eue Rhamschc Zatunj (daily) Cologne 1818-49 (monthly) 
Hamburg 1850 2h leople London 1852-58 2he Ac w Y rrk 
2nbunc New Yoik 18r3-60 2he lree frees Sheffield and Londc n 
1856-57 Das l oik London 18*>9 Der lot bote Gomna 1866-75 
Der Volkstaat Leipzig lfe(9-/6 Ihe Ktne Zcit Stuttgart 1883 
sqq So uilistische Monatschcft Berlin 1895 sqq — 2 Of I HIED 
moil Engki s alone Die I aye det arbeUtndtn Klassen m England 
Leipzig 1845 new edition Stuttgait 1892 English edition, 
London 1892 /ui Jf oh nunysfru y 1 oip/ig 1873-/4 new edition 
/unch-Berhn 1887 lhrrnbvq n Dili mq Umuul unq der H is 
senschaft 1 cipzig 1877 3rdodition Stuttgart 1894 Ihioochap 
tors of tho first named aro published in English undei tho title 
Socialism Utopian and Scientific London 1892 D<r Utytrunydes 
Eigcnthums der bamilie und des S tunics /unch and Stuttgait 
1885 and 18 )2 I udwiq Ft un bach und tier A us janqdcr Klassischcn 
deutschcn Philosophic Stuttgait 1886 Introductions to most of 
the posthumous woiks ot k Maix and ai tides m the same 
penoaicttls as Marx — 3 Of Kari Makx and bi ikdrich hNCFis 
together Die Hcilifc Familie odtr Kritik der Kritischen 
Kmtik Frankfuit 1845 Manifest dtr KcmmunisUsdun 1 artet 
Iondon 1848 English edition 1848 and 1888 — 1 W ith legaid to 
Marx genei ally Ins theory and his school see T Siammiiammfr 
Bibliographic dcs So lalismus und kommutusmus Jena 1893 and 
Th G Mahakyx Die philosophischen und so loltqischtn Otund 
laqen des Marxismus Vienna 1899 Much biogiaphical and 
bibliographical information on Maix and Engels is to bo found in 
Dr bitAXZ Mfhkixg ( eschichtt der deutschen So laldernokratit 
Stuttgait 1897-98 and in the collection edited also by Di 1 u 
Mehuixo Aus dew liferansthen K a chi ass von Karl Marx britd 
rich Engels und Fctdinami I assail c Stuttgait 1902 Of the 
criticisms of Marx s economics one of the most comjnehensive is 
E vox Boehm Bawkrk s Karl Marx and the Close if lus System 
London 1898 Marx s histone theory is apait fiom Masai yk 
very exhaustively analysed by It Siammler in Wirthschaft und 
Kecht Leipzig 1896 (jj bn ) 

Maryborough, town Queensland, Australia, m 
tho county of March, 25 miles from the mouth of the river 
Mary, about 180 miles north of Bnsbane by rail It is 
the port of shipment for a wide agricultural distnct yield 
mg maize and sugar, and also for the Gympio goldfield 
Large smelting woiks are 5 miles distant m which ore 
from all the states is treated There aro also foundries 
and a large shipbuilding yard Population (1891), 9700 , 
(1901), 10,159 

Maryborough, a borough of Victoria Australia, 
in the county of Talbot, 112 miles by rail northwest of 
Melbourne It is an important railway centie, and has 
extensive railway workshops The gold mining of the 
district is deep alluvial Population (1901), 5G23 

Maryland, one of the original states of the 
American Union, bounded on the N by Pennsylvania 
and Delaware, on the E by Delaware and the Atlantic 
Ocean, and on the S and W by Virginia and West 
Virginia It is divided into three physiographic aieas 
known as the Coastal Plain, the Piedmont Plate iu, 
and the Appalachian Region The Coistal Plain, 
embiacmg about 5000 squaie nnlcs, repiesents m its 
formations the various epodis of geological history from 
the late Jurassic or early Cntucous to the present 
time T he trough of the Chesapeake Bay was cut across 
the Coastal Plain by the prechcessoi of the present 
Susquehanna river the bay being onlj the submerged 
lower valley of that stream The Piedmont Plateau 
borders this plain on the west anel extending to the 
base of the Catoctm Mountain includes about 2500 
square miles The most widely extended formation 
of this area is the gneiss enfolded with which are 
quartz schist and marble bands and several types of 
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igueouB rocks The Appalachian Region extends from 
the Piedmont Plateau to the western limits of the state, 
and comprises about 2000 square miles This region is 
divided into three distinct physiographic districts based 
upon clc arly defined geological differences, i e , an eastern 
(Blue Ridge and Great Valley), a central (Alleghany 
Ilidgcs), and a western (Alleghany Plateau) division 
Dr William Bullock Clark says the “Great Appalachian 
Valley, commonly known m Maryland as the Hagerstown 
Valley is undulam by the bhenandoah limestone of late 
Cambrian and early Silurian age, whieh also outcrops to 
the east of the Catoctin Mountain m the Frederick Valley 
B yond the Groat Valley there is a succession of sliaip 
ridges and deep valleys formed of the folded sediments of 
Silurian, Devonian, and Oaibomferous age the Silurian and 
Devonian rocks predominating m the eastern ndgos, and 
the Devonian and Carboniferous in the west The coal 
deposits of the Carboniferous occupy a succession of 
troughs to the west of Cumberland and are the most 
important geological deposits fiom a commercial stand 
point withm the limits of the state 

The total area of Maryland is 1 2,210 square miles, of 
which 2350 are water The total land area is 98G0 
square miles, and is divided amon 0 the counties of the 
state as follows — 


County 

N junto 

M 1 H 

County 

Square 
Mil ss 

Allegany 

412 

I lai f ml 

388 

Anne Aiundel 

42 r 

Ilouutd 

240 

Baltimoi o 

6 r 6 

h ut 

281 

Baltimoie City 

10 

Montgomery 

490 

Calvert 

222 

1 uric e (Itoige s 

482 

Caroline 

120 

Queen Anno s 

376 

Can oil 

417 

St Mary s 

372 

Cec il 

160 

Somerset 

362 

Charles 

451 

lalbot 

286 

I)orc hestet 

008 

Washington 

458 

Fiedeiuk 

662 

Wiconm o 

365 

Gai rett 

660 

Woiccstei 

487 


I opuhitwn The figuns of the decennial census from 1880 to 
1900 are as f dlows for the whole state - 


Year 

Population 

Increase 

1 ercenta^e of 
Increase 

1880 

911 943 

354 049 

19 7 

1890 

1 042 190 

107 447 

11 f» 

1900 

1 188 044 

145 654 

14 1 


In 1900 the total white p< pulation amounted to 952 424 of whom 
471 119 were male and 479 90 > lemulc The total negro popula 
turn at the mime date was 215 064 of whom 115 617 weio male and 
119 447 lenmlt Theio were also 544 Chinese. 9 Japanoso and 3 
Indians taxed Thenativo boi u population amounted to 1 094 110 
the foieign born to 93 934 Thuo weio within the state only five 
cities with a population in 1900 of ovei 6000— namely Baltimoie 
508 957 Cumberland 17 128 Hageistown 19 591 Fiedtnek 
9296 and Annapolis 8,25 The uthau population was 46 9 per 
cent of the total population lhc average uumbci of persons to 
the squaie mile was 120 7 in 1900 oi s computed with 105 7 in 1890 
In 1901 the legist cied vottrs ol the state (males twenty one yoais of 
ago and over) nundinal 272 2 11 as against 299 389 vottrs m 1900 
Education — Maiyland lias an excelhnt system of ftee public 
sohoolfl suppoited tiy state county and municipal taxation In 
1899 the mimbei was as follows — Schools in Baltimore city 185 
in the counties 2394 pupils m Baltimoio city 80 146 in the 
counties 142 227 teachers m Baltimore e lty 1802 in tho countu s 
8814 cost of inamtonamo in Balfcimtio city $1 218 734 m the 
counties $1 469 063 lotal iiumbu of schools 2519 total 
mimbei of pupils 222 373 total number of ttachers 5116 total 
cost $2 687 /97 The State Noimal School St Fohns Collego 
Western Maryland College Maryland Agntultuial College Wash 
mgton College Fiedenck School for the Deaf and Dumb St 
Marys female Senunaiy Charlotte Hall Academy and Maryland 
Institute with a total of 1851 students and 110 teachers received 
from tho state m 1899 an aggregate of $139 400 Thirteen other 
schools and academies with a total of 1289 students received aid 
from the state to tho amount of $6900 The chief educational 
institution of the state is the Johns Hopkins University (including 
a graduate school a college and a medical school) which had (m 
1900) 191 professors and instructor and 651 enrolled students 
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Also situated in Baltimore city are the Woman s College, the City 
College the University of Maiyland (including a law school a 
medical school and a school of dental surgery) the College of 
Physicians and Burgeons College of Dental Surgeiy Baltimore 
Medical College Ac 

Libraries — The Peabody Library m Baltimore contains 135 000 
volumes designed especially for students and is well catalogued 
It is open daily without charge The Enoch Pratt Free Library 
also m Baltimore (income $o0,000 per annum) is a free circulating 
binary with branches throughout the city and numbers upwards 
of 200 000 volumes There aie also in Baltimore the library of the 
Johns Hopkins University 94 000 volumes tho Maryland Historical 
Society s Library 30 000 volumes the New Mercantile Library 
50 000 volumes the Bar Libiary 17 000 volumes the Medical 
and Chirurgical libiary 14 000 volumes and tho library of the 
Maryland Institute 23 000 volumes The State I ibrary at Anna 
polls contains 60 000 volumes 

Chanties — Tho Maryland Hospital foi the Insane at Catonsville 
treats and cares for ail average of 535 patients and reports 4 per 
t< nt of cures of those treated The second hospital for the insane 
situated m Sykcsville annually ticats an aveiage of 206 patients 
These two institutions leceivcd fiom the state $50 000 in 1900 
The State Lunacy Commission reports a total of 2531 insane con 
fined in almshouses gaols penitentiary public and private institu 
turns in 1899 The Sheppard and Enoch Piatt Hospital for 
Mental and Nervous Diseases was founded by Moses Sheppard 
and becamo the residual y legatee of tho estate of Enoch liatt 
Die design ot the foundei based on the belief that many cases of 
curable insanity her ome chronic through lack of proper caie and 
treatment was foi a home treatment cm the pnnciple of non 
lestiaint and the removal of all featuics suggestive of an asylum 
By loason of the plan the scope is necessaiily limited Fiom 
1892 to 1899 553 patients were admitted and 462 dischaiged of 
whom 99 were cuicd and 166 greatly improved The Maryland 
Asylum and Training School foi Feeble Minded at Owmgs Mills 
caies foi an average of 100 annually A largo mimbei of the lead 
mg chaiitable institutions— hospitals asylums and training schools 
— arc piivate c orpoiations which aie niado the almoneis of the 
state s charity by annual legislative appropi lations while they are 
suppoi ted in part by endowments of their own and by private sub 
scnption In 1900 the statt gave $263 000 to 48 institutions of 
this charactei 

Final Institution* -The new penitential y completed at a cost of 
$1 000 000 is a model of its kind Its inmates number 918 men 
and 48 women lhc institution is self supporting and annually 
yields a surplus to the state treasury In addition to learning 
trades all convicts arc allowed to work oveitnnc and the amount 
thus made is ci edited to them when they leave tho institution 
In 1899 the convicts earned for themselves in this way $22 69/ 

1 he Maiyland House of Correction a prison for nnnoi otic nets is 
supported by an animal legislative appi opriation of $25 000 and 
the labour of the inmates Tho average nimibei of committals 
yearly is 1483 The House of Relugo at Baltimoie had m 1900 
223 hoys committed Manual training is given to all inmates 
Tho Female House of Refuge had 127 inmates who aie taught 
useful oc c upations and aio supplied with homes at the expiiation 
of their detention 

Bank * The national banks presented tho following statement 

ol their condition in September 1900 — 



Number 

Gai lUl Stock 
| aid it 

Individual Deposits 

Counties 

53 

84 014 400 

«13 912 478 

i Baltimore 

i 

19 

11 108 260 

29,029 006 


Seventeen state banks reported m 1900 shaies of stock assessed 
ut $1 718 130 and owntu leal estate valued at $226 442 The 
aggregate deposits of the 35 savings banks amounted in 1899 to 
$56 140 168 Tho real estate owned by these banks was assessed at 
$1 045 271 The bank cleai antes m Baltimore city amounted m 
1887 to $659 34b 471 rose m 1896 to $720 089 733 and m 1899 to 
$1 209 777 742 

Agriculture —The total number of farms in 1900 was 46 012 
occupied by owners 10 565 occupied by tenants 15 147 The 
total value of faims was $204 645 407 Total acreage of farms 
5 170 075 improved 8 516 352 unimproved 1 653 723 Value 

of implements Ac $8 611 220 live stock $20 8 *5 877 Value 

of farm products (1899) $43 828 419 Horses (1900) 179 486 
mules 19 325 neat cattle on farms 292 646 sheep 194 076 
swme 859 812 Amount paid to larm laboureis $5 715 520 

Coal Mining — The total production of coal m the state in 1901 
was 4 481 403 long tons ana the value of mines and equipments 
was $20 000 000 paid tor laboui $1 464 826 In 1898 the ship 
ments of coal by the companies operating m C coige s Creek region 
amounted to 4 120 870 tons and the number ol men employed was 
4651 
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Oysters — During the season of 1898-99 the quantity of oysters 
officially inspected was 5 547 793 bushels but this did not include 
all the products of the beds of Chesapeake Bay 

lobacco — The tobacco received for inspection at the state ware 
houses in 1898 amounted to 36 219 hogsheads 
Manufactures — The number of manufacturing establishments rt 
porting in 1900 was 9880 with an aggregate capital of $163 422 260 
Number of labourers 108 361 Total wages $18 761 5 r l Salaried 
employes 7589 salaries paid $7 383 263 t ost of materials used 
$144 539 680 Value of products $242 752 090 The greater pait 
of the manufacturing is cained on in Baltimore There weie m 
this city 6361 manufacturing establishments with a capital of 
$117 869 175 products \aluod at $161 945 813 and 79 084 wage 
earners (exclusive of salaried officials clciks &c ) who received 
wages amounting to $29 304 520 

Commerce — The size of the foreign commerce is seen in the 
following statistics relating to Baltimore city the chief port 


Exports for the yiar ending 30th June 1901 $106 239 081 

Imports 18 899 478 


Custom house receipts 1898 $1 870 038 

1899 2 549 725 

Internal revenue collections 1898 6 657 360 

1899 8 607 652 

Immigiation through Baltimore 1898 12 853 

1899 20 233 


Finances — Ihe funded d(bt amounted on 1st lanuary 1899 to 
$6 009 326 As an ofiset to this the state held inte rtst bcaun n 
securities and cash to the ciedit of the sinking funds amounting 
m value to $3 121 283 leaving the net debt $2 888 04 1 The 
value of flic pi opeity assessed foi taxation m 1899 was $611 519 646 
In 1890 this value was $482 184 824 

History <Lc — Snico 1895 the two great paitios — Democratic and 
Republic an — have been nearly equal m numbers and the contiol 
of the state government is sometimes with one and sometimes with 
the other The statutoiy law ot the state was codified m 1888 
and a supplement to the code embiacmg the subsequent statute s 
was adopted in 1900 The most impoitnnt woik relating to the 
histoiy of tlio state is the Maiyland Archives published by the 
Maiyland Histone al Society undci the authority of the kgislatuio 
(1882 to date) lwent> volumes have so far appeal fd cm taming 
print ipally the proceedings of the executive and legislative depart 
merits in the 17th and 18th centimes The annual riputs of the 
Maryland Ceolo n ical Survoy beginning in 1897 convey the nsult 
of much oiiginal investigation relating to the soils and the physical 
features (w T B ) 

Mary port, market town and seaport in the Cocker 
mouth parliamentary division of Cumberland England at 
the mouth of the river Ellen 25 miles west south west of 
Carlisle by rail The harbour is easy of access and with 
the river offers 3800 feet of quayage In 1892 it betaine 
an independent port with Workington Whitehaven and 
Millom suhoidmato to it In 1888, 1459 vessels of 
2 39 981 tons entered and 1450 of 241,501 tons cleaied 
in 1898, 3171 vessels of 600 922 tons entered and 3164 
of 612 022 tons cleared The registered shipping m 1898 
totalled 26 vessels of 17 826 tons Steel rails anel roil 
are exported , timber iron ore, and grain imported Popu 
lation (1891), 12,410, (1901), 11 896 

Mascara, a town of Algeria, department of Oran 
60 miles south east of the town of Oian The principal 
industry is wine, foi which it has a high repute Over 
3000 acres m th( neighbourhood hive Been planted with 
vines, and, notwithstanding an attack of phylloxera the 
area of vineyards is extending Population ( 1 886), 1 5, 400 , 
(1896), 20,410, of whom 10,104 were French 

Maseru See Basutoland 
Mashonaland bee Rhodesia (South) 

Mason City, a city of Iowa, IT S A capital of 
Cerro Gordo county, on the Shell Rock river m the 
northern pait of the state at an altitude of 1132 feet 
It is on the Chicago Milwaukee and St Paul the Iowa 
Central, the Mason City and Fort Dodge, the M ison City 
and Clear Lake, and the Chicago and North western rail 
ways It is in a rich agricultural region, for which it 
serves as a collecting and distributing point Population 


(1890), 4007, (1900) 6746, of whom 914 were foreign 
born and 55 were negroes 

MaSSSj a town, bishops see, and capital of the 
province of Massa and Carrara, luscany, Italy, situated 
near the Mediterranean coast, 27 miles north west of Pisa 
by rail Like (. arrara it is a centre of the marble industry, 
in which some 1 100 men wire employed in 1898 It also 
carries on the manufactuie of cotton silk, and tobacco 
Population (1881) 16 24b, (1901), 26,325 

Massach U8etts, one of tin Nowlnglancl states 
of tin Ann lie ui l T nion, 1 oundtd oi the N by New 
Hampshire and Vcnnont on tin W bj New York on the 
S by Connecticut and Rhode lslind and on the K by 
the Atlantic 

Population — The population m 1890 was 2 238 943 and in 1900 
it was 2 80 316 an muea e during IS >0 1900 ot 25 2 por cont 
With the exception of Rhode Island it is t ho mo t densely settled 
state in the Union the avenge numl ci o r poisons to the square 
mile at the census ot 1900 being 11S 9 and the in ban population 
being 76 0 per eent of the total population In 1900 ft males 
constituted 13 percent of the total paq illation Only 1 J per 
cont of thn population was <ol lire cl lho juuntage of the 
population that was foreign boin m 188 > was 2/ 1 1 and m 1900 
it was 30 2 Inland contributed the largtst pi op >i turn of the 
foreign bom population although simo 18 o the minibus horn 
in that eountiy and living m Massachusetts have inertased but 
slowly The Irish 1 orn proportion ot the population of tin state 
which in 187o was 14^ por cent was in 139 10,^ per eent 

In 1895 a veiy neatly similar pci (outage wen lmnngiants bom 
British Aim ilea These were e bully of Ire neli oii^in an 1 large 
numbers oi them found employment in the textile m lustnes 
Otliu countries which in 139^ contributed moio than 1 000 tach 
to the population wtro Ingland Sweden and Nu way 1 ermany 
Scollanci and Italy in the order mined Dining the period 
1885-90 tlio laigest pioporlional meieaso li mi any foreign 
eountiy was from Italy 1 oi the year cnlm n 30tli September 
1899 the liuml ei of passengets an mug fiom hioign poits was 
/2 682 Of these there were aliens from tlio Dcmiuim ot Canada 
to the number of 21 084 and aliens from trail satl m tic ports to 
the number of *-0 06 j A logo pait of the ti umtlantic mum 
giants pass speedily to permanent homes in the \N est but ly far 
tlio gi eater part of the (anadiin influx lemains and may becoinO 
citizens Aecoiding to the census of 1 *00 thcio wue 33 lmoi 
poiatod eitns in Massachusetts ef which 8 had between 12 000 
and 20 000 inhabitants 5 between 20 000 and ~ 000 10 between 

2 000 and 50 000 7 between 50 000 and 100 000 and 3 more 

than 100 000 inhabitants namely Boston ( r 60 39 >) Worcester 
(118 121) and lull Rivci (104 8( 3) In 1390 tlio in hail population 
(classing a i such all poisons in place s of more than 3000 inhabitants) 
was 69 9 pel eent of the total populition in 1900 it was /(Spar cent 
llu ablegate liuml ci of stab city and town poor (including the 
insane) remaining m institutions was on 30th Sept umbel 1899 
l>/9, Ihe total mimbu of prisoners was 6//*- a i eduction of 
( /9 fiom the yen lefoie lho bnth rate m 139 r was U 02 per 
thousand and was the highest m any census year since I860 In 
1398 it is estimated to have f ron It 3/ Of all the clnldien born 
m Massat husetts in 1898 3> pxr cent wu of native born 
parents 18 24 pxr unt weie of foiugn horn parents 19 02 pier 
eent wcie of patents of whom one was foieign lorn and 39 pier 
cent weio ot unrepioited paientage lho death rate in 1895 was 
19 01 p>tr thousand which is less thin in any census }ear since 
1S/0 The death lato of 1 *00 was 1/ i 

J oldies — Since 1820 the piaunent of at least a p>ol 1 tax had 
been one of the p»rc leepuisites to the exercise of the sulhage but 
tins requite ment was annulled by i constitutional amendment 
adopted by the people in 1891 An cdueati nal tc t is exacted for 
tlio privilege ot voting every votn b ing icqiinod to read the 
constitution of the commonwealth in flic Publish language and 
to write his iiami The number of h al votcis m 189, was 
5(0 802 In the Piesidential election ol 13)( when an unprt 
coclentedly large vote was c ist the number of votcis re^istiied was 
490 54 or nearly 20 p>er cent of tie p»op ulati n and of these 
401 568 actuilly voted cr lit ally 82 piei eent Massae husetts is 
one of the only two states m the Union in which c It t turns for state 
officers are now held annually In 18)6 two amendments to the 
constitution establishing biennial elections of state officers and 
of members of the gtmral court weie defeated b\ a large majontv 
At all elections official ballots aie furnished and arc maikcd an l 
cast by the voter undo? provisions of the so called Australian 
Ballot Act which ensuro absolute secret y A limited suffrage was 
conferred upon women m 18/9 At the present time every femalo 
citizen havinc the qualifications of a male voter may vote m the 
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city And town elections for members of the school committee 
This privilege has not been very generally exercised In 1899 
there were 36 110 regtstcied women voters and of these only 
35A per cent voted when as of the registered male voters 77J por 
sent voted In the c ity of Boston however where much interest 
was felt in the election 6/j% of the registered women voted a 
larger propoition than that of rn^n who voted at the state election 
a month earlier Hfoits are annually made to extend female 
sufiiagj to the election of other municipal officers and to stato 
officers hut these otloits hivo not proved successful In 1895 all 
liersous qualified to voto loi the school committee wtuo given an 
oppoitumty to vote iifon the question Is it expedient that 
municipal suflrago bo granted to women l with the following 
results — 

Y m No 

Male vote rs 87 000 186 976 

tamale 22 304 801 

Since 1880 with the exception of 1883 and of 1891 94 Massa 
chusetts has annually elected a Republican governoi and the 
minority of the Republican party in both blanches of the hgis 
laturo has usually been very huge Die division m the Demo 
oratio party duo to its declaration in ftivom of the free coinage ot 
silver at the ratio to gold of 10 to 1 has tended to increase the 
Republican pre pondt tancc 

Liquor Laron — In 1881 a local option law was passed providing 
for the granting of licences for the salt of honor only m lties and 
towns voting at the annual election to autlion/e their issue In 
1888 the number of licences which may be gianted in munici 
palities voting m favour of their issue was limited to one for each 
1000 inhabitants except m Boston where one licence may be 
issued for every 600 inhabitants Jho vote varies fiom year to 
year, and it is not unusual foi accitnm number of munici^ alities 
to change fiom licence to no licence and vice versd Ihe 
general result has been that centres of population especially 
where the foreign element is huge usually vote Yos while 
those in which native peculation predominates as well as the 
smaller towns usually vote No Through a growing acquios 
ccnee m the operation ol the local option law tho relative lm 
portance ot the vote of the I roliibition paity lias of lato yeais 
diminished 

Intents and 1 oat — Tho number of patents for inventions issued 
was in 1898 one to oveiy 1438 persons m tho population this 
ratio being exceeded in Gonncctic ut only 1 he total postal receipts 
lor 1898 were $6 759 161 an amount exceeded in Illinois New 
York and 1 tinisylvania only 

finances — Tho aggiogato valuation made by local assessors of 
property real and pcisonal was m 1899 $3 8/0 031 223 Certain 
descriptions of personal piojoity — ot which tho laigcst items aie 
the taxable oxcchs of the valuation of corporations ovti their visible 
and tangible propoity which is locally taxed and the taxable 
savings banks deposits — aie not subject to valuation by municipal 
assessors but aie made to contribute to tho revenues of tho com 
monweaith If these descnptions of proporty aie included the 
valuation in 1899 was real estate $2 347 094 547 personal 
proporty $1 515 605 717 total $1 762 700 304 The total valua 
tion ot the capital stock ofcoipoiations in 1899 was $/07 183 188 
an incioase ot $81 588 118 over that ot 1898 The aggiegato net 
state debt %c aftei deduction of the soveial sinking funds has 
increased rapidly from $6 140 380 m 1890 to $16 869 171 in 1900 
This inereaso lias been chiefly duo to tho erection of important 
public buildings to the construe tion ot stato highways and metro 
pohtan paik roadways to the impiovenient of Boston harboui to 
tho abolition of giade crossings of railway s and to the expenses 
incurred in the Spanish wai ot 1898 The aggrt gate net debt ot 
tho municipalities was in 1899 $128 051 487 or 4^% per cont ot 
tho local valuation a proportion greater than that m any other 
year subsequent to 1879 when it was tho same 

Banka — Die mcicaso m savings hanks deposits in 1899 over 
those ot tho pievious yeai was $29 5 »9 124 the greatest gam m 
any year since 1834 when reports wcie tust required by law In 
1896 the avoiage deposit to each account was $337 and to each 
person of tho jcpulatiou $1/5 both of these piojortions are 
steadily mountin n and furnish an accurate test ot tho geneial 
prosperity and thiift In 1899 when the deposits aggregated 
$518 202 048 thue weie 1 4/7 447 accounts with an average of 
$350 to each Die numbei of national banks in operation in 
Massachusetts on JlstOetobei 1899 was 250 a number oxceeded 
only in New Y oik 1 tnnsylvaina and Ohio 1 he paid up capital 
of these banks was $80 827 r 00 second only to the amount so 
invested m New York Diere aie 36 trust companies transacting 
business with deposits ot $129 652 632 and total assets ot 
$156 337 419 

Railways —The total length of railway lints within the 
commonwealth m 3899 was 2107 The total length of mam 
track of street railways woiked by clectncity was 1637 and is 
increasing rapidly The aggiegate capital stock of the 46 railway 


corporations, 30th June 3899, was $213,255 282 The aggregate 
capital stock ot the 116 street railway companies, 80th September 
1899 $41 380143 

Commerce —In tbe magnitude of its foreign commerce Boston is 
the second port in the United States, being surpassed only by New 
Yoik For the year ending 80th June 1900 the total value of 
exports was $143 708 232 or nearly one tenth of the total exports 
of the United States The total value of impoits for the same 
penod was $61 452 370 

Manufactures — In 1900 Massachusetts ranked third among tho 
states ot the Union in the amount of capital invested in maim 
factures and in the number ot hands employed ami fourth m tho 
value of manufacturing products In the textile industry M&ssa 
chusetts continues to be the foremost state in the Union In 1900 
its textile products exceeded those of Pennsylvania the state 
lanking next to it by 35 2 per cent The growth of manufactures 
during the decade 1890-1900 is shown by the following general 
statistics — 



18l>0 

1600 

Per cent 
f 

Increase 

Numbei of establish 
ments 

26 923 

29 180 

8 4 

Camtal 

$630 032 341 

$828 264 287 

80 7 

Salaried officials 
cleiks &c 

87 912 1 

27 860 

26 5 2 

Salaries 

$33 326 1/2* 

$31 2&7 630 

7 6 J 

Wage oaineis 

447 270 

497 448 

11 2 

Total wages 

$206 844 337 

$228 240 442 

10 9 

M lscellaneous expenses 

$63 083 782 

$73 209 016 

16 1 

( oat of materials used 

$478,109 434 

$552 717 9 r > 

16 8 

Value of products 

$888 160 403 

$1 03 j 198 989 

16 6 

i 


The following table shows tho statistics of the ] rincipal maim 
factunng industries with the numbei of establishments capital 
average number of wugo eainciB (exclusive of salaned officials 
cleiks kc ) and the value of pioducts — 


Industrie 

'om 

A# p 

es 

Gni ital 

Wage 
earn rs 

Value of 

1 ro lucts 

Boot and si oe i ut stock 
Boots and sh es fa lory 

70 

6 4 0 2 7 

4 890 

918 288 J 

jroduct 

040 

<17 7 e 10 

68 046 

117 115 43 

Boots ai l sin s rubbei 

6 

13 1 7 821 

6 0 

10 490 01 f 

C airiagca an i waggons 

88H 

6 604 980 

8 104 

0 118 1 1 

Clothing men » 

194 

3 738 1 4 

8 888 

9 880 964 

, women a 

119 

1 010 091 

H 443 

6 201 0 0 

C onfec tionery 

241) 

2 1 889 

2 >42 

7 014 82 

Cordugu an i twine 

Electrical aj ] aiatus an 1 

10 

7 <9 484 

8 308 

9 08 71 

guj plies 

roun iry ai d ina< blue shoj 

54 

8 2 0 01 

6 202 

10 490 801 

pr ducts 

825 

6 408 989 

82 34 

60 290 1 9 

lurmturc fa tory \ roduct 

120 

10 087 0 

0 092 

11 244 603 

lion and stnl 

8 

18 738 508 

0 12 

18 491 1 9 

Towell ry 

Leather tanned currn i 

188 

4 01 10 

6 090 

10 316 884 

an 1 llmsl ed 

119 

15 817 910 

7 010 

2( 06 714 

I Iqu >rs malt 

40 

18 130 0 3 

1 061 

11 2 018 

I ui iber 

C0t> 

10 878 208 

6 202 

12 818 11 

I ap r an 1 woo 1 pul] 

03 

2t 0 >2 9 2 

9 001 

22 141 411 

I rinling and publishing 
Rubber and elastic g oda 
fcjlaugt teimg and meat pack 

981 

19 8 960 

10 869 

28 904 080 

70 

11 818 050 

j 944 

13 866 0v>9 

ing whi lesalo 

11 

9 010 072 

2 837 

27 506 098 

Sugar and molasses relinng 

7 

18 974 046 

692 

19 020 882 

Textiles 

61 

CO 

CO 

s 

149 840 

214 000 980 


The textile industries employed 80 per cent of the wage earners 
engaged m manufactures and the products were valued at 20 7 per 
cent of the total value ot the pioducts Of these industries the 
most important subdivisions with the value of then pioducts are 
tho following caipets and rugs $6 966 237 cotton goods in 
eluding cotton small w aria $111 125 175 dyeing and finishing 
textiles $8 868 290 hosieiy and kuitted goods $6 620 257 silk 
and silk goods $5 95/ >32 woollen goods $30 888 104 and 
worsted goods $40 557 868 

Agriculture etc —In 1900 there were 37 715 farms containing 
3 147 064 acres of which 41 1 per cent was improved land The 
total value of farm property was $182 646 704 and was made up as 
follows land improvements nml buildings $158 019 290 imple 
ments and machinery $8 828 960 live stock $15 798 464 Dunne 
the preceding year the expenditure for labour was $7 487 280 ana 
for fertilizers $1 820 600 Of tho total number of farms 90 4 per 
cent were worked by the owners 8 3 per cent by cash tenants, 

1 Includes propnetors and firm members, with their salaries 

2 Decrease 
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and 1 8 per cent. by share tenants. The total value of farm 
products in 1899 was $42 298 274 , the acreages, quantities, 
and values of the principal crops are shown by the following 
table : — 


Products. 

Acres 

Quantity 

Value 

Indian com 

89 131 

1 639 980 bushels 

8(71 277 

Hay and forage 

610 023 

856 505 tons 

9 066 854 

Tobaoco 

3 827 

6 406 670 lb 

956 399 

Potatoes 

27 521 

3 34b 590 bushols 

1 800 937 

Small fruits 

8 346 


1 493 714 

Orchard fruits 

67 268 

3 158 781 bushols 

1 170 868 

Forest products 
Flowers and plants 

684 


1 944 714 

1 639 760 


The most important orchard fruit was apples m 1900 the 
number of trees was 1 852 046 which yielded the preceding year 
3 023 436 bushels of fruit The number and value of farm animals 
m 1900 were as follows — 184 562 dairy cows $6 546 954 101 382 
other neat cattle $1 583 963 75 034 hoises, $5 826 457 33 869 

sheep (not including lambs) $142 076 78 925 swine $549 617 
The amount of capital invested m the fishing industry in 1895 
was $5 338 828 and the value of the products $5 703 143 

Education — The aggregate sum raised by taxation and ex 
pended upon the public schools was in 1899 $13 624 814 or an 
average amount for each child in the average membership of the 
public schools of $34 The ratio of pupils in high schools to 
the whole number in all the schools is 8J per cent and is increas 
ing The ratio of private school pupils to all the pupils in the 
state is less than 1 to 7 Fifty cities and towns maintain free 
evening schools The proportion of women employed as teachers in 
the public schools to that of mon so employed is about 10 to 1 
Iho average pay of male teachers per month is $136 of female 
teachors $51 The averago number of months (20 school days 
each) during which the public schools are kept open is 9/ 0 Tho 
commonwealth maintains ten normal schools In 1894 manual 
training was mado a part of the school system of all municipalities 
having 20 000 inhabitants By a recent law cities m which thero 
aie in operation 450 000 spindles may maintain textilo schools 
the commonwealth contributing up to $25 000 a sum equal to 
the amount appropriated for tho purpose by such city or paid by 
individuals Two such schools m Lowell and Now Bedfoid are 
already m successful operation The commonwealth m untains on 
board the U S S Enterprise a nautical training school lor mstruc 
tion in the science and practice of navigation llie legular (ouisi 
is two years and tho average number of pupils is rather over 100 
During the Spanish wai more than 50 per cent of the graduates 
and cadets of this school enlisted m the United States servico 
Of the 353 cities and towns only five representing less than one 
half of 1 per cent of tho population are without froo library 
privileges and m three of thoso there are association libraries win li 
charge a small fee The Boston Iublic I ibrary is the hugest free 
municipal library m the world and tho Harvard University 
I ibrary is exceeded in the United States only by this and by the 
Congressional I ibrary at Washington Of the adult male popula 
tion of the state in 1900 6 4 per cent were illiterate (unable both 
to read and write) Of the 53 694 persons in this class 48 615 
were foreign born 

Charitable Institutions — The Massachusetts reformatory for men 
at Concord was opened in Decern bor 1884 the refotinatory prison 
f >r women at Sherbom in October 1877 In both the reformation 
of the inmates is the principal purpose of the discipline and in 
struction rather than more punishment or detention In 1892 
tho Massachusetts hospital for dipsomaniacs and inebriates was 
established to which justices are authorized to commit patients 
for a period of two years The averago number of inmates is about 
176 In 1898 a sepaiate hospital for epileptics was opened and m 
the same year m the central portion of the state and at an eltva 
tion of 1200 feet the Massachusetts hospital for c onsumptives and 
tuberculous patients tho first public hospital for tuberculous 
patients m the United States It receives about 200 patients m 
such stages of the disease as admit of arrest or euro tho chief 
feature of the treatment both m summer and winter being what is 
known as hyperaeration 

Public Enterprises — Dm mg recent years the commonwealth has 
undertaken certain noteworthy enterprises as the agent of the 
several municipalities in the immediate vicinity of Boston con 
stitutmg what is known as the Metropolitan District The greatest 
single enterprise ever undertaken oy tho commonwealth is the 
bringing to this metropolitan district of the water of tho Nashua 
nver from Clinton at a distance of 40 miles from Boston lho 
original estimate of the cost of this work was $27 000 000 In 
1898 the daily average quantity of water consumed by each 
inhabitant m the district was 103 gallons The commonwealth 
joined the city of Boston m the construction of a subway beneath 
the most oongested portion of the city for the passage of electric 
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cars. For the better accommodation of the increasing commerce of 
the port of Boston tho commonwealth has bought a considerable 
frontage upon the harboiu lines has begun the construction of a 
dook capable of receiving the largest vossels and lias supplemented 
the woik of the Umttd States Government m deepening the 
approaches to the wharves It has secured as public resen ations 
the summit and sides of Crovlock (almost 3500 feet high) m the 
north western corner of the state and of Wacliusttt (2018 feet) 
near tho centre Since 1885 a largo expenditure lias been incurred 
m the abolition of giade crossings of railways and highways which 
the increasing density of the population tendered a grave danger 
The usual allotment of tho cost oi this woil is as follows —65 per 
cent is paid by tho railway company 25 ]er cent by the com 
monwealth and 10 per cent by tho inumr lpality m winch the 
crossing is located Snue 1891 when the woik was begun tlio 
commonwealth has spent $3 000 000 m the cc instruction and main 
tonanco of stato highways tho cost being aj portioned between the 
commonwealth and tho country in the pro] oitu n of \ t 1 

The attempt to exterminate the Gij sy Motli Ocnerui (or more 
properly lorthetna) dispar has attiattoi much attenticn This 
notorious pest was introduced into Massachusetts in 1869 by a 
French naturalist who was conducting (xp<nnicnts with various 
silk producing insects with a view to the commercial value of the 
cocoon Being allowed to escape the ( ipsy Moth multiplied 
until its increasing depredations woio deemed too serious to bo 
dealt with by individuals or evon by towns and in 1890 the 
commonwealth entered upon tho task of extermination Since 
then a largo force of men lias been annually employed m the woik 
and an aggregate of $1 165 000 expondtd but though the area 
infested has boon restricted extermination has not yet been 
accomplished 

Legislation —In 1885 owing to certain local conditions the 
legislature placod tho administration of the police department of 
Boston including the granting of hquoi licences in tho hands of 
a board of three commissioners appointed by the govornor and in 
1894 a similar board was created for Fill Rivei In each case the 
lesult has been an improvement m administration but it is 
generally conceded that only exceptional conditions can justify 
this interfi ronce on tho part of the state with the duty and right 
of local self government and two subsequent measures establishing 
such boards in other cities were doleated by executive veto 
State boards of registration m pharmacy m dentistry and in 
medicine have been established to determine and certify tho 
qualifications of applicants Since 188b a state board of ailntra 
tion and conciliation has existed for tho peaceful settlement of 
controversies between employe is and imj loyed An Act was 
passed m 1895 providing foi tho imposition of mdoterminato 
sentences on all convicts sentenced to tho stato puson othorwiso 
than foi life or as habitual criminals Under tins Act a maximum 
and a minimum term are established and upon the expiration of 
the latter a revocable permit to bo at hbuty may bo issued lhe 
Habitual Criminals Act provided that a peison convicted of 
a felony who has pieviously served two sentences of not less 
than three years each shall be deemed a habitual criminal and 
shall be punished by mipi isonnient foi twenty five years In 1898 
electrocution was substituted foi hanging in all cases where the 
death penalty is imposed For the purpose of proventing the 
pioducts of prison labour from ontorwg into injurious competition 
witli the products of free labour legislation of increasing stiingency 
lias limited tho number of prisoners wlio may bo employed in 
specilic industries The employment of prisoners is no longer 
determined by its financial i esult Clothing for use in the different 
institutions of tho state is mado m the prisons from cloth woven on 
hand looms and other processes aie performed without the use of 
machine! y Authority has been given by tho legislature for tho 
purchase of waste land not exceeding 1000 acres for the purpose 
of reclaiming it by tho labour of prisoners from the gaols 
and houses of correction Tho so called Torrens or Australian 
system foi the registration of land titles has been adopted and a 
couit created for its administration llic hours of Inborn of 
women and children m mills and factories have been limited by 
legislation and in 1899 eight boms weic made to constitute a 
days work for all labourers woikmcn and mechanics employed 
by or on behalf of any city or town adopting the Ac t at an annual 
election Acts have been passed extending the common law 
liability of employers prohibiting the manufactuie and sale of 
clothing made in unhealthy places (known as sweating shops) and 
authorizing cities and towns to provide free lectures and to 
maintain public baths gymnasia and playgrounds Tho refer 
endurn lias been spaimgly used m mattus oi local concern In 
tho case of all quasi public corf orations ligid laws have been 
enacted prohibiting tho issue of stock or bonds unless the par 
vnlue is first paid in prohibiting tho declaration of any stock or 
scrip dividend and requiring that now stock shall be offered to 
stockholders at not less than its market value to be determined 
by the proper state officials any shares not so subscribed for to be 
sold at public auction These laws are aimed at preventing fictitious 
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capitalization and ‘ stock watering What is known as civil 
service reform legislation waa first applied to the public service of 
Massachusetts in 1884 By subsequent legislation it has been 
provided that veterans of the War of the Rebellion passing the 
required examination shall be appointed in preference to a person 
not a veteran and that the apjKiiiiting power may m its discretion 
appoint a vr t( ran without examination 

The Spanish V ar — 1 ho formal declaration of war with Spain 
adopted by ( ongross 25th April 1898 was made to date from the 
21st On the v< ry day after war was thus formally declared the 
First Regiment Heavy Artillery M V M fully armed and equipped 
was sent to 1 or t Warren in Boston harbour then almost wholly 
unjrotected by national troops upon which it was thought foi 
a brief time that a hostile attack might be made In response 
to the calls of the 1 resident Massachusetts contributed to the 
national service the regiment above named five infantry regiments 
and nearly its entire naval brigade winch saw active service in 
the blockading squadron and in coast dele nee duty The total 
number furnished by Massachusetts to the national Government 
was 11 780 The quota assigned m the 1 resident s calls waR 7 188 
1 lie several militia regiments entered the U S service with such 
o pupment m arms clothing tc ntage and commissary and surgtt al 
supplies as placed them among the most thoroughly equipped 
regiments furnished by any state during this brief war Iwoof 
tlio infantry regiments the 2nd and 9th we rn a part ol the force 
engaged in the reduction of Haritia n o and suffered severely through 
disease and liaidslup Tlio 6th regiment took part m the peaceful 
occupation of 1 orto Rico The other two infantry regiments were 
stationed at equips in the Southern states but the early close of 
the wai prevented tin ir being ordered out of the country A most 
important work in furnishing supplies and medical stores to 
rogitnents in camp and to solduis m hospital was porformod by 
the Massachusetts \olunteer Aid Association This association 
also eqmppoci a hospital ship— purchased by the commonwealth — 
with every appliance w hit li could minister to the comfort and 
recovery of those committed to its care In addition to the 
amount allowod by the IJ 8 C overnmont the commonwealth 
provided foi the payment of $7 per month to every non comitus 
stoned officer soldo r oi marine entering the suvico of the United 
States as a pait of tlio quota of the commonwealth (r Wo ) 

MftSSagO — The word massage has of late years 
come into general use to signify the method of treating 
disease or other physical conditions by manipulating the 
muscles and joints According to Littrd, the word is 
derived from the Arabic ?mis8 9 and has the specific 
meaning of “pressing the muscular parts of the body 
with the hands, and exercising traction on the joints in 
order to give suppleness and stimulate vitality ” It was 
probably adopted from the Arabian physicians by the 
French who have played a loading part m reviving this 
method of treatment, which has been practised from time 
immemorial, and by the most primitive people, but has 
from tune to tune fallen into disuse among Western 
nations tn the Orfi/wei/ the women are described as 
rubbing and kneading the heroes on their return from 
battle In India under the name ‘shampoo” ( tshdm - 
pud ), the same ptoctss has formed part of the native 
system ot medic me from the most remote times , pro 
fessional niassers were employed thero by Alexander the 
Great m 327 ju In China the method is also of great 
antiquity, and piaotisod by a professional class the Swedish 
gymnastic system instituted by Ling is derived from the 
book of Cong I ou the bon/e of Tao Sse Hippocrates 
describes and enjoins the use of manipulation, especially 
m cases of stiff joints, and lie was followed by other Greek 
physicians Oribasms gives an account of the application 
of friction with the bare hands, which exactly ( orresponds 
with the modern practice of massage It is worthy of 
note that the treatment, after being held in high esteem 
by the leading Greek physicians, fell into disrepute with 
the profession apparently on account of its association 
with vicious abuses Tho same drawback has made itself 
felt m tho present day, and can only be met by the most 
scrupulous care in the choice of agents and the manner 
of their employment Among the Greeks, Romans, 
Egyptians, and, later, the Turks, massage came to be 
part of the ordinary procedure of the bath without any 


special therapeutic intention, and the usage has survived 
until to day , but that mode of application was no doubt 
a refinement of civilized life Medical rubbing is older 
and more elementary than bathing, as we see from its 
employment by savages. Probably it was evolved inde- 
pendently among different races from the natural instinct 
— shared by the lower animals — which teaches to rub, 
press, or lick any part of the body m which uneasiness is 
felt, and is therefore the oldest of all therapeutic means 
Its systematic use among savages, not only for the re- 
moval of fatigue, but also for the treatment of disease, is 
sufficiently attested by Captain Cooks experience with 
the Pacific islanders The interesting account of his 
treatment by the natives of Tahiti, for an attack of 
S( latica, is worth quoting — 

The manner m which our commander was freed from a rheumatic 
complaint that consisted of a pain extending from the hip to tho 
foot doaorves to bo recoidod Otoos mother his three BiBters 
and eight other women went on board for tho express purpose of 
undertaking the cure of his disorder Ho accepted ol their friendly 
offer had a bed spread for them on the cabin floor and submitted 
himself to then directions Being desired to lay himself down 
amongst them then as many of them as could get round him 
began to squeeze him with Doth hands from head to foot but 
more paiticularly in tho part where the pain was lodged till they 
mado his bones crack and his flesh became a perfect mummy 
After undergoing this discipline about a quarter of an hour he 
was glad to be r< leased from the women The operation however 
gave him immediate relief so that ho wis encouraged to submit 
to another robbing down before he went to bed the consequence 
oi which was that he waa tolerably easy all the succeeding night. 
His female physicians repeated then prescription the next morning 
and again in the evening aftc i which Ins pains weie entirely 
removed and the cure was perfected This operation which is 
called romec is iimvo sally practised among these islanders being 
sometimes performed by' tho men hut more generally by the 
women — Third Voyage 

According to Weiss, the therapeutic use of massage was 
revived m Furope by Fabricius ab Aquapendente, who 
applied it to stiff joints and similar conditions Para- 
celsus, in his Dt Medinna uEqyptiorum (1591), gives a 
description of methodical massage as practised by tho 
I gyptians quite on modern lines Thereafter it appears 
to have been adopted here and there by individual prac 
titioners, and v anous references are made to it especially 
by French writers The word “massage” occurs m an 
essay written by Piorry for a large encyclopedia which 
appeared in 1818 but it was probably used before The 
practice was gradually advoc ated by an increasing number 
of medical men In Great Britain it was called “ medical 
rubbing ” and at Edinburgh Beveridge had a staff of 
eight trained male rubbers A book published by 
Estrad&ro m 1863 attracted much attention, but the man 
who contributed most to tho modern popularity of 
massage was Metzger of Amsterdam, who began to use it 
tentatively m 1853, and then proceeded to study and 
apply it methodically He published an essay on the 
subject in 1868 The modern refinements of the treat 
ment are chiefly due to him At the same time, its 
application by Weir Mitchell to hysterical and otliei 
nervous conditions, in conjunction with the “rest cure, 
has done much to make it known 

Massage as now practised, includes several processes, 
some of which are passive and others active The former 
are earned out by an operator and consist of rubbing and 
kneading the skin and deeper tissues with tho hands, and 
exercising the joints by bending the patient's limbs The 
activo movements consist of a special form of gymnastics, 
designed to exercise particular muscles or groups of 
muscles In what is called “ Swedish massago ” the oper 
ator moves the limbs while the patient resists, thus bringing 
the opposing muscles into play Some writers insist on 
confining the word “ massage ” to the rubbing processes* 
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and use the general term “ manipulation ” to cover all the 
movements mentioned , but this is a verbal subtlety of no 
importance It is evident that alike among the Greeks, 
the Orientals, and savage races, the two processes have 
always been applied as part of the same treatment, and 
the definition quoted above from Littre goes to show that 
the word “ massage ’ is properly applied to both 

Rubbing has been subdivided into several piocesses namely (1) 
stroking ( 2 ) kneading (3) rubbing and (4) tapping and some 
practitioneis attach great importance to the applic alum oi a 
particular process m a particular way As a rule oils and otliu 
lubricants aio not used But how over it may be applied the 
treatment acts essentially by increasing cm ulation and improving 
nutrition It has been shown by Lauder Brunton that more blood 
actually llows through the tissues during and altor rubbing The 
number of red coipusclos and to some extent their hnmoglobm 
value are also Raid to be increased (Mitchell) At the same time 
tho movement ot the lymph stream is accelerated 1 n orelt r to 
assist the flow of blood and lymph stroking is applied ccn tripe tally 
that is to say upwards along the limbs and tho lower part ot the 
body downwards from the htad The effects of the mci eased 
physiological activity set up are numerous Functional ability is 
restored to exhausted must les by the removal of latiguo products 
and tho induction of a flesh blood supply (ongestion is lelicvt d 
collections of seious fluid aio dispeisod set n turn and exaction aie 
stimulated local and general nutrition are unproved Hum 
effects indicate the conditions m which massage may be usefully 
applied Such aie various forms of paialysis and muse ular wasting 
chronic and subaiute afloctions of the joints muscular rluumatism 
Bciatica and otln i neuralgias local congestions sprains < ontractic ns 
insomnia and some forms of headache m which downward stiokmg 
from the head relieves ceiebial congestion It has also bten usid 
m anemia hysteria and neurasthenia disorders of the female 
organs melancholia and other forms of insanity morphinism 
obesity constipation inflammatory and other affections of the cyi 
including even cataract Geneial massage is sometimes applied as 
a form of passive exercise to liidrlont persons whoso tissues aie 
overloaded with the products of incomplete metabolism 

As with other mothods of tieatment there has been a tenth nc y 
on the pait of somo practitioneis to exalt it into a cuie all and of 
others to ignore it aJtogethu Of its therapeutic value when 
judiciously used tlieio is no doubt but it is for the physician oi 
surgeon to say when and how it should be applied lit will be 
guided by tho condition of the patient and the etlcct lie dtsnrs to 
produce m dim ting the employment of light and superficial lnction 
m deep and firm pieasuie locally ox generally for a shoit oi a long 
tune at long or short inteivafs Affections to which it is not 
applicable aie fevers piegnancy col lec turns of pus acute mflamma 
tion of tho joints inflamed veins fragile ai tales wounds of the 
skin and generally sneaking those conditions m which it is not 
desirable to increase the circulation or in which the patient cannot 
bear handling In such conditions it may have a very mjuiious 
and even dangerous effect and time foie should not bo used m a 
hapba/ard manner without competent advice 

lho revival of massage in F mope and America lias called into 
existence aconsideiablenumbcr of piofcssional opuatois both male 
and fomale who may be regarded as forming a branch of the nursing 
profession Some of theso are traiued m hospitals oi otln i mstitu 
tions some by private praetitionc rs and some not at all Smnlaily 
some are attac he d to organized soc letics or institutions while uthcis 
pursuo tlieir calling independently Without going so lar as to 
make massing a dosed piofession it is obviously desirable to have 
some guaiantoc ot competency Sevcial tilings aie uquiicd fora 
good opeiator One is physical sticngth Deep massage lsvuy 
laboiious woik and cannot be cairicd on foi an houi oi even hall 
an hour without unusual muaculai powci Fable pu sons cannot 
practise it effectively at all Tho duration of a sitting may vaiy 
fiom five or ton minutes to an heur T oi general m issago at It ast 
half an hour is required The Tahitian women completed a hcioic 
operation on Captain Cook m a quaitei ot an houi but there w< ro 
twelve of them and no doubt tlicy took turns A single masser 
should have strength enough to do tho work without too obvious 
exhaustion which gives the patnnt an unpleasant impression A 
second requirement is tactile and musculai sensibility A person 
not endowed with a fine Rouse of touch and lesistancc is liable to 
exeit too great or too little pressure the one huits the patient the 
other is ineffective Then skill and knowledge which < an only ho 
acquired by a course of instruction are necessary 1 inally some 
guarantee of cleanliness and charactoi is almost indispensable 
Independent massors may possess all these qualifications m a higher 
degree than those connected with an institution but they may also 
be totally devoid of them whereas connexion with a recognized 
hospital or society is a guarantee for a certain standaid ot efficiency 
In London theie are several such institutions which tram and send 
out both male and female massers The fee is 5s an hour oi ft cm 
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two to four guineas a week On the Continent where trained 
massers aio much employed by some practitioners the fee is con 
siderably lowoi in the United States it is lughei (seo Nuusino) 
For reasons mentioned above it is most dean able that patients 
should be attended by operators of tlitir own sox If this is not 
insisted upon a -valuable therapeutic means will be m dangti of 
falling into diaroputc both with tho medical profession and tho 
general public 

Massa Marittima, a town and bishop’s seo of 
the province of Grosseto, Tuscany Italy 24 miles north 
north west of Grosseto It has a cathedral, and mints of 
iron, mercury, lignite and ooppu, with foundues iron 
woiks, and olive oil mills At Follonica, on tho coast, but 
m this commune , are the furnaces m which are smelted 
the iron ore of Elba Ike re are also mineral springs 
and jets of boraeie ac id v ipoui Population ( 1899), 3500 

Massawa. See i arm a 

Massenet, £mile Fr6dtfrlc Jules (1842- 

), one of the most individual of modern French 

composers, was born at Montand 12th M ly 1812 He 
studied at the Paris Conservitonc w licit la obtained the 
Giancl Prix do Romo m 1863 with the cantati David 
Rizzio He has composed tho following operas la 
Grande Tantc , one act, Opei t Comique 1867 Dor C< sar 
de Ba an tlnee acts Opera ( ormquc 1872, It lioi de 
Lahore , five acts, Opera 1877 , llnodiadt five acts, 
Brussels, 1881 , Manon , five acts Opera Comique, 1884, 
Li C id four acts Open 1885, Lselaimondt four acts, 
Opera Comique, 1889 le Maqe , five acts, Opdra, 1891 , 
Wert hen , foui acts Vienna, 1892 1/iats flute acts, 
Opera, 1894 le Pot ti ait do Manon, one act Opera 
Comique, 1894 La A avarratst two acts Coven t Garden, 
1894, Sajihoj Optra Comique 1897 C endullon , Opeia 
Comique, 1900, Grutluh s Opera Comique, 1901, Le 
lonqleur d< Notie Dame Mentone 1902 Massenet s 

othtr works include Mane Madcltuu sacied drama 
187 3), Fve a mystiry (1875), la tierqe, sacred legend 
1880), six oi chesti al suites entitled Saties Hongioists 
Seines Pittortsquts Sthus Diamatiqnts , Sterns Lafiolir- 
tames St bn is de Lteru, Saves Alsarn tints music to the 
tragedy / ts 1? quints to Uiiodora 1 1 Ciocodi/e l Hetman 
a requiem Naieisst an idyll, hdhs a Seem Antique 
several sets of songs, entitled lot nu d A ml, lot me 
d 4 mour Pot mt d 111 vet I ot nu d Ottohrc 1 outu Pastoral 
loam du S oavetm also a laige number of detached 

songs The foregoing list will suffice to show that 
Masstnet is one of the most pioiifie composers ol Ins time 
He was profcssoi of composition at the Conservatoire 
from 1878 to 1896 Among his pupils the following 
have already distmguisfit d themselves Hillcmathcr, 
Marty Biuneau, Vidil, Iitrru , I croux ancl Chirpentier 
Massenet undoubtedly possesses a style of his own, one 
which it is impossible to mist ike He is at his best in 
music de sc riptivc of the te nde r passion and many of the 
love scenes in lus opens aie \uy beautiful I ll e all 
mdividuil coni] >osers, lie has his mannerisms and these 
have not licked xmitatois His ideas with regard to 
operatic construction do not appeal to be absolutely 
defined At any rate he lias never given a strict adherence 
to tho forms of either the old f islnoned opera or the 
modern lyrical drami usuilly picfening to eompromise 
between the two Manon is perhaps his most popular 
opera 

Massey, Gerald (1828 — — ) F n 0 lish poet, was 
born near Trmg, Hertfordshire, on tho 29th of May 1828 
His parents were m humble cireum stances and Massey 
was little more than a child when he was set to hard work 
in a silk factory, which he afterwards deserted foi the 
equally laborious occupation oi straw plaiting Ihcse 
early years were rendered gloomy by much distress and 
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deprivation, against which the young man strove with 
increasing spirit and virility, educating himself in his 
spare time, and gradually cultivating his innate taste for 
literary work He was attracted by the movement known 
as Christian Socialism, into which he threw himself with 
whole hearted vigour, and so became associated with 
Maurice and Kingsley His first public appearance as a 
writer was in connexion with a journal called The Spirit 
of freedom, of which he became editor and he was only 
twenty two when he published his first volume of poems 
Voices of Freedom arid Lyrics of Love These he followed 
in rapid succession by 7 fie Ballad of Babe Ghrutabel 
(1854), War Waits (1855), Havelock's March (1860) and 
A Tale of Eternity { 1869) Many years afterwards, in 1890, 
he collected the best of the contents of these volumes, with 
additions, into a two-volume edition of his poems called 
My lyrical Life He also published works dealing with 
spiritualism, the study of Shakespeare s sonnets, and 
theological speculation It is gi nerally understood that he 
was the original of George Eliots Felix Holt Massey’s 
poetry has a certain rough and vigorous element of 
sincerity and strength which easily accounts for its 
popularity at the time of its production He treated tho 
theme of Sir Richard Grenville before Tennyson thought 
of using it, and handled it with much force and vitality 
Indeed, Tennyson s own praise of Massey s work is still its 
best eulogy, for the I aureate found in him * a poet of fine 
lyrical impulse, and of a rich half Oriental imagination 
The inspiration of his poetry is essentially British , he was 
a patriot to the core Crudities of expression and melody 
are only to bo expected in a talent reared among such un 
poetic surroundings but even where, as Tennyson said, 
he makes the “good old Fnghsh tongue crack and sweat, ’ 
tho inequality of tone is really due to a superabundance 
of force, lncsistible and infectious, if not always under 
control He has the true lyric ring the note of natural 
and spontaneous melody and his virile and buoyant verse 
deserves a more emphatic recognition than it would seem 
to have received at the hands of a younger generation 

Massillon, a city of Stark county, Ohio, U SA, 
situated on the Tuscaiawat? river north-cast of the centre 
of tho state, at an altitude of 952 feet It is on the Ohio 
canal, and on the Clovt land 1 orain and Wheeling, the 
Pennsylvania, and the Wheeling and Lake Erie railways 
It is m a farming coal and building stone region, and has 
large manufactories, including lion and steel works, agri 
cultural implement woil s paper nulls and glassworks 
Population (1890) 10 092, (1900) 11,944, of whom 
1693 were foreign born and 83 were negroes 

Masson, David (1822 ), Scottish man of 

letters was born at Aberdeen 2nd December 1822, and 
educated at Munsihal College Intending to enter the 
Church, he proc ceded to Edinburgh University, where he 
studied theology under l)r Chalmers, whose fnendship he 
enjoyed until tho divines death m 1817 However, 
abandoning his project of the ministry he returned to his 
native city to undertake the cditoiship of The Banner, a 
weekly paper dc voted to the advocacy of Free Kirk prm 
ciples After two years he resigned this post and went 
back to the capital bent upon pursuing a purely literary 
career There he wrote a great deal for the firm of 
Messrs W and R Chambers, several of the volumes of their 
well known u Educational Course ” being Masson’s work, 
besides contributing to Fraser's Magazine , Dublin Uni 
versity Magazine (in which appeared his essays on 
Chatterton) and other periodicals In 1847 he camo to 
London, where he found wider scope for Ins untiring 
energy and ample knowledge His sympathy with Liberal 
principles was manifested by his accepting the secretary 


ship of the “ Friends of Italy,” a society which did much 
to promote Italian liberty, one of its leading members 
being Mr Stansfeld In 1852 he was appointed professor 
of English literature at University College, London, m 
succession to A H Clough, and from 1858 to 186(5 he 
edited Macmillan's Magazine In 1865 he was selected 
for the chair of English literature at Edinburgh, and this 
!>ost he retained till 1895 In 1879 he became editor of 
the Register of the Scottish Privy Council, and in 1893 
was appointed Historiographer Royal for Scotland His 
magnum opus is his Life of Milton , in six volumes, the 
first of which appeared m 1858 and the last m 1880 He 
also edited De Qumcey s Collected Works and among his 
other publications are Essays Biographical and Critical 
(1856, reprinted with additions, 1874), British Novelists 
and their S tyles ( 1 859 ), Drummond of Hawthomden (1873), 
and Edinburgh Sketches (1892) 

Masulipatam, or B^ndah, a seaport town of 
British India, administrative headquarters of the Kistna 
district of Madras, on one of the mouths of the river 
Kistna, 215 miles north of Madras city Population 
(1881), 35,056, (1891) 38,809, municipal income 

(1897-98) Rs 65,710 It is a centre of tho weaving m 
dustry, and was formerly famous for printed chintzes and 
coloured kerchiefs It is a station of the Church Mis- 
sionary Society The port is only a roadstead where 
vessels anchor 5 miles out In 1897-98 the total sea- 
borne trade of the district was valued at Rs 27,51,324 
It is proposed to construct a branch line from Bezwara 
on the Southern Mahratta Railway Noble College had 
74 students m 1896-97, and there are two high schools 
with 533 pupils There are a club and two literary associa- 
tions and four printing presses, issuing a district gazette 
and three vornaeular periodicals Memories of Mrs Draper, 
Sterne s “ Eliza, are still cherished 

Matabeleland See Rhodesia (South) 

Matanza*, ail important commercial eity of Cuba 
and capital of Matanzas province, situattd on the north 
coast, about 60 miles east of Havana I here are many 
large warehouses, rum distilleries, sugar mills, and railway 
machine shops It is the chief outlet for an extensive 
sugar region to the south, tho normal exports of sugar 
amounting to nearly $15,000 000 per annum It is 
considered the healthiest city m the island The streets 
are wc 11 laid out and paved , there are several handsome 
ornamental plazas, and the better houses are large 
commodious two storey buildings There are seveial club- 
houses, churches, and a large theatre Near it are two of 
the most nottd natural resorts of Cuba, the valley of the 
Yumuri about two miles west, and the caves of Bellamar, 
a few miles east of the city Railways run from Matanzas 
south, east and west, making it the centre of communica- 
tion The population in 1899 was 36,374 In the 
Spanish American war of 1898 Matanzas was bombarded 
by the United States warships, and much amusement was 
created in Europe by the telegraphic announcement that 
one mule had been injured The Matanzas mule has 
become proverbial 

MatarOp a town of Spam, in the province of Barce- 
lona, on the Mediterranean coast, and on the railway 
running from Barcelona to France Its population was 
19,918 m 1897 The local industries consist of manu 
factures of linen and cotton goods, soap, paper, cremor, 
chemicals, starch, glass, leather, chocolate, liqueurs and 
alcohols, and flour and saw milling Like most of the 
more progressive Catalan towns, Mataro has good modern 
public buildings and schools. 
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C alculating machines, designed for the 

mechanical performance of numerical calculations, 
have m modern times come into over increasing 
C \ whines* use They may be classified as follows — ( 1 ) 

mmc new Edition machines , the first invented by 
Pascal (1642) ( 11 ) Addition machines modified to 

facilitate multiplication , the first by Leibnitz (1671) 
(in) True multiplication machines, L6on Bollcs (1888) 
Steiger (1894) (iv 3 Difference machines, Muller (1786), 
Babbage (1822) (v) Analytical machines, Babbage 

(18J4) The number of distinct machines of the first throe 
kinds is remarkable and is being constantly added to, old 
machines being improved and new ones invented , Professor 
R Mehmke has counted over eighty distinct machines of 
this type The fullest published account of the subject is 
given by Mehmke in the Encyclopcedie der Ma thematischen 
Wnsenschaften y article “Numerisches ltechnen, vol l, 
heft 6 (1901) It contains historical notes and full 
references Dyck’s Catalogue also contains descriptions of 
various machines We will confine ourselves to explaining 
the principles of some leading types, 
without giving an exact description 
of any particular one 

Piactically all calculating machines 
contain a “counting work,’ a series 
of “ figure discs consisting m the 
original form of horizontal circular 
discs (Iig 1), on which the figures 
0, 1, 2 to 9 are marked lack disc 
can turn about its verticil axis, and 
is covered by a fixed plate with a 
hole or ‘ window” m it through which one figure cm be 
scon On turning the disc thiough one tenth of a rtvolu 
tion this figure will be changed into the next kiglitr or 
lower bucli turning is called a 4 step, ’ and this sti p is 
positive if the next higher and negative if the next lowei 
figure appears Lack positive step then. fore adds one 
unit to the figure under the window, while two steps add 
two, and so on If a series, say six, of such figuic discs 
bo placed side by side, their windows lying in a iow, then 
any numbor of six places can be made to appear, lor 
instance 000373 In order to add 6425 to this number, 
the discs, counting from light to left have to be turned 
5, 2 4 and 6 steps respective ly If this is done the sum 
006798 will appear In case the sum of the two figuits 
at any disc is greater than 9, if for instance the last figure 
to be added is 8 instead of 5, the sum for this disc is 1 1 
and the 1 only will appear Hence an arrangenu nt for 
“cairying has to be introduced This may be done as 
follows The axis of a figuie disc contains a wheel with 
ton teeth hach figure disc has, besides one long tooth 
which when its 0 passes the window turns the next win el 
to the left, one tooth forward, and hence the figure disc 
one step The actual mochamsm is not quite so simple, 
because the long teeth as described would geir also into 
the wheel to the right, and besides would interfere with 
each other They must therefore be replaced by a some 
what more complicated arrangement, which has been done 
in various ways not necessary to describe more fully On 
the way m which this is done, however, depends to a 
great extent the durability and trustworthiness of any 
arithmometer , m fact, it is often its weakest point If to 
the series of figure discs described arrangements aro added 
for turning each disc through a required number of stops, 
we have an addition machine, essentially of Pascal s tyj>e, 
in which each disc had to be turned by hand Key 


boards havo been introduced by Stettncr (1882), Max 
Mayer (1887), and in the comptometer by Dorr Z lelt 
of Chicago 1 In the comptograph also by Felt and 
in “Bourioughs Rcgisteung Accountant the result is 
printed These machines u quire that for each figure of 
the numbor to bo added a he > be pressed down , and 
multiplication as repeated nldition, becomes somewhat 
laborious, depending for lipid exoiu ion essentially on 
the skill of the operator Ike figurt discs described may, 
of course, be replaced by cylindrical disis thicl enough to 
receive the figures on the nm and nny then Ik mounted 
on one common axis greatly to the advantage of com 
pactnc ss 

To adapt an addition nuchim as descnbtd, to rapid 
multiplication the turnings of the sepainte figure discs are 
replaced by one motion, commonly the turning of a handle 
As, however, the different discs have to l>e tumid through 
different steps a contrivance has to be inserted which tan 
be “set m such a way that cadi disc is moved by one 
turn of the handle through a iiumbu of steps equal to the 
number of units which is to bo added on that disc and 
this may be done by making each of tho figure discs receive 
on its axis a ten toothed wheel, cilleel hereafter the 
A wheel, which is acted on eithci directly or mdnectly by 
another wheel (called the B wheel) in whieh the number of 
teeth can be varied fi om 0 to 9 I his vari ition of the 
teeth has been effected m different ways Theoretically the 
simplest seems to be to have on the B wheel nine teeth 
which can be diawn back into the body of the wheel, so 
that at will any number fiom 0 to 9 can be made to 
project This ldci piiviously mentiom d by Leibnitz, has 
bt ( n lemvented by Bohdncr in the “ Brunsviga Another 
way also due to I eibmtz, consists m msuting between 
tho axis of the handle bar and the A wlnel a stopped 
cylinder This may bo consult ltd as bung made up of 
ten wheels Luge enough to contain about twenty teeth 
each but most of these teeth aie cut away so that these 
wheels retain in succession 9 8, 1, 0 teeth If 

these arc made as one piece they fonn a cylinder with 
teeth of lengths from 9 8 turns the length of a 

tooth on a single wheel 

In tho diagrammatic vertical section of am h a machine (hig 2) 
1 1 is a figuie disc with a conical wheel A on its axis In the 
covcung ] late IIK is the window W A stepped cylinder is bIiowii 



at B The axis Z which runs along tho whole machine is turned 
by a handle and itself turns tho cylinder B by aid oi conical 
wheels Above this cylinder lios an axis M with square section 
along which a wheel D can be moved 1 he same axis carries at IS 

1 For a fuller description of the manner in win h a mere addition 
machine can be used for multiplication and division an l evon for the 
extraction of square roots see an article by C V Boys in Aature, 11th 
July 1901 
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a pair of conical wheels 0 and C which oan also slide on the axis carrying acts generally as m the machine described in one sense 
so that either can be ma lo to drive the A wheel The covering only and this involves that the handle be turned always in the 
plate MK has a slot abivo the axis EE allowing a rod I L to be same direction Subtraction therefore cannot be done by turning 
moved by aid of a button L thus cairying the wheel D with it it in the opposite way hence the two wheels C and C are intro 
Along the slot is a «< do of numbers 0 12 9 corresjionding duced These are moved all at once by one lever aoting on a bar 

with the numb< r of teeth on the cylinder B with which the wheel shown at It in section (Mg 2) 

I) will gear in any given i osition A s< nes of such slots is shown In the Brunsviga the hgure disc is replaced by a cylinder with 
til the top middle part of Steigers mar lane (Mg. 3) Let now the tho figures at the um the wheel mounted beside it la acted on 
handle driving the axis / be turned once round the button being directly by tho B wheel By an ingenious contrivance the teeth 
set to 4 Ihm four teeth of tho B wheel will turn D and with are made to appear fiom out of the rim to any desired number 
it the A wheel and roust jucntly tho figure disc will be moved f mr Tho carrying mechanism too is different and so arranged that 
stops I heso sL ps will be positive or forward if tho whet 1 0 gears the handle can be turned either way no special setting being 
iu A anlc iisiqu ntly four will bo added to the h n ure showing at required for subtraction or division It is extremely handy 
the window W But if the wheels CC are moved to tho right C taking up much less room than the others Professor Selling of 
will gear with A moving backwards with the result that four is Wurzburg has invented an altogether different machine which has 
subtracted at the window This motion of ail the wheels 0 is boon made by Max Ott of Munich Tho B wheels are replaced by 
lone simultaneously by the push of a lever whu h appears at the lazy tongs To the joints of these the ends of racks are pinned 
top i laf 3 of tho nun lime its two positions being marked addition and as they are stretched out the raeks are moved forward 0 to 9 
Add subtrac turn 1 he B wheels are in fixed positions l»i low tho st« i s according to tho joints they are pinned to Tho raeks gear 
plate MK I evol with this but separate is trie plato hli with directly in the A wheels and the figures are placed on cylinders as 
tho window On it the hgure discs are mounted J his plato is iu the Brunsviga. The carrying is done continuously by a tram 
lunged at the back at II and can be lifted up thereby thiowing of cpicycloidal wheels. The working is thus rendered very smooth 
the A wheels out of gt ir When thus raised tho figure discs can without the jerks which the ordinary carrying tooth produces but 
bo sot to any f^uns at the same tune it can slilo to and fro so tho arrangement has the disadvantage that the resulting figures do 
that an A wheel can be put m gtar with any C wheel forming not appear in a straight line a figuio followod by a 6 for instance 
with it ono element The numbei of tin so vants with the size being already camod half a step forward Has is not a serious 
of the ma< lime Suppose there aie sir B wheels and twelve figure znattc r in the hands of a mathematician or an operator using the 
discs Let tin sc be all set to zero with the exception of the last machine constantly but it is serious for casual work Anyhow it 
four to the tight these showing 1 4 3 2 and let those ho placed has prevented tho marhme from being a commercial success and 
opposite tho last B wheels to the right If now the buttons belong it is not any longer made For ease and rapidity of working it 
mg to tho lattoi be set to 3 2 5 6 tin n on turning the B win els surpasses all others Since the lazy tongs allow of an extension 
all once round the latter figures will be add<d to tho former thus ejuivalent to five turnings of the handle if the multiplier is 5 or 
showing 4 6 8 8 at tho windows By the aid of wheels not shown under one push forward will do tho same as fivo (or less) turns of 
in the diagram this turning of the B whiols is ]»eifoimed sunul the handle and moio than two pushes are never required, 
taneously by tho move m into! one handle We have thus ana Idition Ihe Slciger Egli machine is a multiplication ma( lane of which 
machine If it be i quired t j multiply a number say 725 by any Fig 3 gives a picture as it appears to tlie manipulator Tho lower 
number up to six figure h say io7 the buttons are set to the figures part of the figure contains under the covering plate a carriage 
725 tho windi ws all slnwmg zuo The handlo is then turned W with two rows of windows for thi figures marked ^*and gq On 
725 appears at the win lows and successive turns add this number pressing down tho button W the carnage can be moved to right or 
to the first lluici hivui turns show the product sevon times lift Under each window is a figure disc as in the Thomas 
7 5 Now the plato with tho A wheels is lifted and moved ono machine The upper pai t has three sections. The one to the right 
stop t) the right and the 
handle is turned twite thus 
adding twenty turns 725 to 
tho produet ol tamed I in 
ally by moving tho plate 
and tui mug tho haudh 
times the i quiud j ro 
duct is obtained lo this 
another product may hi 
added It the machine has 
six B wilt els and twt Ive dists 
the product ot tvu> six figure 
numbers can bo obtain* d 
Division is perfonnod ly i< 
j eated hu l traction Th lev l 
r< gulatuig the C wliee 1 is se t 
to 8ubtiA(Uon pndimng 
negative stejs at the discs 
I he dividend is s i t up at tho 
windows and the divisor at 
tho buttons bach turn of 
the handle sultraets tho di 
visor onee 1) count tho 
numbei ol turns e f the ban lie 
a second set of windows is 

arranged la U ton and in fi mt of tho first with number discs below contains tho handle k for working tho machine and a button 
Those have no eai lying ai range moot but the one whu li happens to U for setting the machine for addition multiplication division or 
be near the handle is tinned one st pf>i each tui n of tho handle subtraction In the middle seetion a number of parallel slots 
It will bo soon that this arrangement is really an ad Utnn are seen with indues which can each be sot to one of the 
machine J he nine h mo diHori be el is essentially that of M Ihonias numbeis 0 to 9 Bel e>w each slot and parallel to it lies a shaft 
of Colmar winch was the lust that came into practical use Of of square section on which a toothed wheel slides to and fro with 
earlier mac hi lies those of Ieibiutz Mull )r (1782) and Hahn (1809) tho index in tho slot Below tlieso wheels again lie 9 toothed 
deserve to bo mentioned (h* e Dyck Catalogue) Thomas s machine racks By setting the index m any slot the wheel below it comes 
has had mauv imitations ) oth in 1 ngluud and on the Oontiiu nt into gear with one of these racks On moving the rack the 
with more or less impel tmt alt nations Mr Joseph idmondson of wheels turn their shafts and as m the Thomas machine the 
Halifax has given it a circular form which has many a i vantages figure discs qg opposite to them The dimensions are such that 
Tho aouuaoy and durability of tho machine deiwiui to a great a motion of a rack tin ough 1 cm turns the figure disc through one 
extent on the maimer in which tho carrying machine is con step or adds 1 to tho figure under the window lhe racks are 
fltructed No wheel must bo oapablo of moving in any other way moved by an arrangement contained in tho section to tho left of the 
tikAU that requnod heme every pert must be locked and bo slots There is a vertical plate called the multiplication table 
filaasedonly when lequu eel to move I urtlu r any disc must carry block or more shortly the block I? rom it project rows of hon 
to tho next only after the oarrymg to itself has been completed zontal rods ot lengths varying from 0 to 9 centimetres If one of 
If all were to carry at tho same tune a considerable forco would be these rows is brought opposite the row of racks and then pushed 
Inquired to turn the handle ami sent us strains would bo mtro forward to the right through 9 cm each rack will move and add 
4uoed It is for this reason that the B wheels or cylinders have to its figure disc a number of units equal to the number of oenti 
the greater i>art of tho oircuiuferenco fieo from teeth Again the metros of the rod which operates on it. The block lias a square 


again 

three 



Fig 3 
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the lower scale the ratio of the numbers on the two scales 
which coiik ale will lie the same Therefore multiplications, 

divisions uicl simple proportions can be solved at once 
Many different foitns of slide rules are now on the 
market The handiest for general use is the Gravet rule 
made by 1 iv< rmer Gravet in Pans, according to instruc 
tions of the m ithematician M Mannheim of the I^cole 
Polytechniquc in Paris It contains at the back of the 
slide scales foi the logarithms of smes and tangents so 
arranged that the y can lie worked with the scale on the 
front An improved form is now made by Davis and Son 
of 1 )crby who engrave tin scales on white celluloid instead 
of on box wood, thus greatly fae lhtatmg the readings The se 
scale s have the distance from one to ten about twice that 
in J ig 4 lavermcr Gravet makes them of that size and 
longer, eve ri \ me tre long But they then become some 
w hat unwn ldy though they allow of reading to more figures 
I o get a handy long scale Professor G Fuller has con 
strut ted a spinal slide rule drawn on a cylinder which admita 
of reading to three and four figures The handiest of all 
is perhaps the “ Calculating Circle ” by Boucher, made in 
form of a watch I or various purposes sjk cial adapta 
turns of the slide rules are met with — foi instance, in 
various exposure miters for photographic purposes 
General htrathey has introduced slide rules into the 
Meteorological Othro for performing special calculations 
At some blast furnacts a slide rule is used for determining 
the amount of coke and flux rcepurc d for any w< lght of ore 
Near the balant o a large logarithmic scale is fixed with a 
slide which has three indues only A load of oie is put 
on the scales, and the fust index of the slide is put to the 
number giving the weight, when the second and third 
point to the we lglits of eoke and flux require d 

In order to measure the length of a curve such as the 
road on a map a wheel is rolled along it 1 or one revolu 
turn of the wheel the path described by its point 
met*!* of contact is equal to the circumference of the 
win el Thus if a cy< list counts tho number of 
revolutions of his front wheel he can calculate the distance 
ridden by multiplying that number by the circumfeitnci 
of the wheel An ordinary cyelometer is nothing but an 
ariaugement foi counting these revolutions but it is gradu 
atid in siuli a manner that it gives at once the distance in 
miles. On the same principle depend a number of instru 
meuts wlm li under vauous fancy names, serve to measure 
tin length of any <urvi they art in the shipc of a small 
mott r i Inofly foi the use of cyt lists They all have a small 
wheel wlinli is lolled along the curve to be* measured and 
this sets a band m motion whuh gives tho reading on a 
dial 1 lu n accurai y is not very great, because it is difhi ult 
to place the wheel so on the paper that the point of coutai t 
lies exactly ou>r a given point , the beginning and end of 
the readings are tlieiefore badly defined Besides, it is not 
easy to guide tho wheel along the curve to which it should 
always lie tangi ntially lo obviate this elefeet more com 
plicated curvometers oi kartome tors have been devised 
Tho handiest seems to bo that of Coiacli lie uses two 
wheels, the trae mg point halfway lie tween them is guided 
along tho curve the line joining the wheels being kept 
normal to the curve This is pretty easily done by eye, 
u constant deviation of 8 from this direction produces an 
error of only 1 per cent r Iht sum of tho two readings 
gives the length L l 1 lusehhauer uses three, five, or more 
wheels arranged symmetrically round a tracer whoso point 
is guided along the tune, the planes of the wheels all 
passthrough tho tracer, and the wheels can only turn in 
one direction The sum of tho readings of all the wheels 
gives approximate ly the length of the curve, the approxiuia 
tiou increasing with tho number of the wheels used It is 
stated that with three wheels practically useful results can 


be obtained, although in this case the error, if the instni 
ment is consistently handled so as always to produce the 
greatest inaccuracy, may be as much as 5 per cent 

Plaiumeters are instruments for the determination by 
mechanical means of the area of any figure A i>ointer, 
generally called the “ tracer,” is guided round 
the boundary of the figure, and then the area is 
read off on the recording apparatus of the instru 
ment The simplest and most useful is Amsler’s (Fig 5) 
It consists of two 
bars of metal OQ 
and QT, which are 
hinged together at 
Q At O is a 
needle point which 
is driven m tho 
drawing board, and 
at T is tho tracer 
As this is guided 
round the boundary 
of the figure a Fig 5 

wheel W mounted 

on QT rolls on the paper, and the turning of this wheel 
measures, to some known scale, tho area Wc shall 
give the theory of this instrument fully m an elementary 
manner by aid of geometry The theory ot other plam 
meters can then be easily understood 




Consider the rod QT with tho wheel \V without the arm OQ 
Let it l)o plated with the whul on tho paper and now moved j>er 

ptndicular to itself fiom AC to BI) 
(1 ig 6 ) Tho red sweeps over or 
geneiateB the area of the rect 
an^lo ACD1 where l denotes 
the length of tho rod and p tho 
distant e AB though wlueh it has 
beou moved This distance as 
measured by the rolling of tlio 
wheel whieli acts as a cuivometor 
will be called the roll of the 
wheel and he denoted v In this 
case p = w and the areal is given 
by 1 = wl Let tho eircumferenee 
of the wheel be divided into say a bundled equal paits u then w 
registers tho number of v s rolled over and w therefore gives the 
number of areas lu contained in the lcctanglo By suitably selet t 
mg the radius of the win el and tho length l this area hi may 
be any convenient unit sav a squat e inch oi squaio centimetre 
By changing l this unit will be changed 

Again suppose the rod to turn (1 i n 7) about tho end Q then 
T will describe an are of a tirclo and the rod will generate an area 
^1*6 where 0 is tho 
angle AQB through 
which the lod has 
turned Tho wlieil 
will roll ovtr an aie 
whero c is the dis 
t nice of the whe< 1 fiom 
Q I he loll is now 
w — cB hence tho area 
generated is 


-£-tc 

t 



and is again deter Fig 7 

mined by u 

Next let the rod be moved parallel to itself but in a direction not 
pcrpendiculai to itself ( b ig 8 ) I he wheel w ill now not simply roll 
C onsider a small motion of the rod fiom Ql to Q I This may 
be resolved into the motion to HR perpendicular to the rod 
whcieby tho rectangle Q 1 R R is generated and the sliding of the 
rod along itself from RR to QT During this second step no 
area will be generated During the first step tho 10 II of the wheel 
w ill give QR whilst during tho second stop there will be no roll at 
all The roll of the wheel will therefoie measuio the area of the 
rectangle which equals tho parallelogram QT1 Q If the whole 
motion of the rod bo considered as ma le up of a very great number 
of small steps each resolved as stated it will be seen that the 
roll again measured the area generated as 111 the first caseu But it 
has to be noticed that now the wheel does not only roll but also 
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slips over the paper This, as will be pointed oat later may 
introduce an error m the reading 

We can now mves 
tigate the most general 
motion of the rod 
Wo again resolve the 
motion into a number 
of small steps Lot 
AB be one position 
CD the next after a 
step so small that the 
arcs AO or BD ovei 
which the ends have 
passed may be con 
sidered as straight 
*sR lines The area gene 

p g rated is A( DB This 

* motion we resolve 

into a step from AB to CB parallel to AB and a turning 
about C from CB to ( I) steps suoli as have been investigated 
During the hrst the roll will be over p the altitudo of the 
parallelogram during 
the second it vv ill be c0 
iheiefore 

w —p 4- cd 

The area generated is 
Ip + \l 2 0 or expressing 
p in terms of w 
/w+(bP-lc)0 Por a 
finite motion wo get the 
aiea equal to the sum of 
the art as geneiatod dui 
nig the different steps 
But the wheel will con 
tmue rolling and give the whole roll as the sum of the lolls for 
the successive steps J ot then w denote the whole roll (in big 10) 

an l let a denote the sum 
ot all the small turnings 
0 then the aiea is 

1 -~lw f 

Here a is the angle which 
the last position of the 
lod makes with the first 
In all applications of 
the planinu tt r the rod 
is hi ought back to its 
original position Then 
the angle a is either zero 
or it is 27r if the rod 
has been once turned 
quito lound 

( 1 ) 




Iig 10 

Henco m the first caso we have 
1 — Ito 


and w gives the urea as in case of a rectangle 

111 the otliu cast 

P-/104-/C (>) 

w here C = {$1 - < )2n if the rod has once turned round The nunil tr 
C will Ik setn to be always the same as it depends only on the 
dimensions of the instiumcnt Ilcnco now again tho area is d tci 
mined by w it C is known 

T hus it is seen that the area generated by the motion of tho rod 
can be measuicd by the roll ot the wheel it leinams to show how 
any given area can be generated by the rod Let the lod move 
in any manner but 
leturn to its ouginal 
position Q and T 
then dest nbo closed 
curves Such motion 
may be called cyclical 
Hero tho theorem 
holds — If a rod QT 
per/arms a cyclical 
motion then the area 
generated equals the 
difference of the areas 
enclosed by the paths of 
T and Q respectively 
The truth of this pro 
position will be seen 
from a figure In Fig 11 the different positions of the moving 
rod QT have been marked and its motion can be easily followed 
It will be seen that every part of the area TT BB will be 
passed over once and always by a forumrd motion of the rod, 





whereby the wheel will increase its roll Tho area AA QQ will 
also be swept over once but with a badetvard roll it must then 
fore be counted as negative The area between the curves is passed 
over twice once with a iorward and once with a batkwaid loll it 
therefore < ounts once j ositive and once negative hence not at all 
In more complicated figures it may happen that the aiea within 
one of the curves saj 1 1 BB is passea over several times but 
then it will be passed over once more m tho forward direction than 
m the backwaiu one and thus the theorem will still hold 

To use tho planum tor placo the pole 0 on the jMiper outside the 
figure to be measured Then the area generated by OT is that of 



the figure because the point O moves on an aic ot a ( ireh to an 1 
tro enclosing no aica At the same time tho i d ermes ba k 
without making a complete rotation Wo have thor lerc m 
formula (1) a — o and henco 

1 - Iw 

which is lead off But if the area is too laige tho polo O may bo 
laced within tho aiea 
he rod dcsonbes the aiea 
between tho boundary of 
tho figure and the click 
w ith ladiuB r - OQ whilst 
tho rod turns onco com 
plctoly round making 
a — 27 r ihe area imas 

ured by the vvhtt 1 is by foi 
nmla (2) l.u+(\T lc) 2tt 
lo this the area ot the 
cuclo 7 rr 2 must lit added 
so that now 

P = lu +(\r 2 ~lt)2ir + Trr 3 
or 

I ~lw-Vi 

w here t = lc)~ir 4 Trr 3 

is a constant as it le Iig 13 

] ends on the dimensions 

of th instrument alone This constant is giv n with each in 
sti umeut 

Amslcrs plammoteiH an made either with a rod Ql of fixed 
length which gives the area theiofori m t mis of a fix d unit 
say in square inches or else tho r>d can bo m >ve 1 in a shove to 
which the arm <>Q is hinged (Pig 13) 1 his makes it possille to 

change the unit la which is proportional to / 




In the planmieter8 described tho recoiding or integrating 
apparatus is a smooth wheel rolling on the paper or on somo other 
surface Amsler has described anothet rccoider viz a wheel with 
a shaip edgo llus will loll on the paper but not Blip Let the 
rod QT carry with it an aim CD pi ipuuhculai to it Let there be 
mounted on it a wheel W which can slip along an 1 turn about it 
If now QT is moved parallel to itself to Q T then W will roll 
without slipping parallel to QT and slip along Pp Tins amount 
of slipping will equal the perpendicular distance between QT and 
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Q”F and therefore serve to measure the area swept over like the 
wheel in the machine already described The turning of the rod 
will also produce slipping of the wheel but it will be seen without 
difficulty that tlus will cancel during a cyclical motion of the rod 
piovided the rod do 8 not j erform & whole rotation Messrs Hme 
and Itobcrtson New York have constructed a plammeter on this 

S rincinlc t which however is only a slight modification of one 
escribed by Ainsler in 1850 The end Q of the rod ends m a 
button win h sli 1<8 along a V groove 

Jho first plamrnittr was made on the following principles — 
A fiamo K 1 (hig 1 ) can move in the direction OX It carries a 

rod 1 I movable in its 
own length hence the 
tracer T can bo guided 
along any curve A 1 13 
When the rod has been 
pushed ba< k to Q Q the 
tracer moves along the 
axis OX As the fianu 
is moved a cone YCC 
mounted on it turns 
about its axis 1 he latter 
is slanting so that its 
top edge is horizontal 

ind p uallol to the ro 1 
its vertex is rpposito to 
Q A wheel W is 
mounted on the rod at 
T or on an axis paralh 1 
to and ngidly connect! <1 
with it Ihis wheel lests 
on the top edge of the 
cone If now the tract r 
1 when pulled out 

through a distance y 
above O he movtd par 
alhl to OK thiougn a 
1 i distance dx the fiamo 

moves thtougli an e<iu il 
distance and the tone turns through an an rt lo dO proportional ti 
dx lho who 1 W i oils on the cono to an amount again pro 
portional to dx ami also proportional to y its distance fi om V 
Hi me the loll of the wheel is proportional to the aica ydr 
described by the rod Ql As I is moved from A to B along the 
cujve the roll ot the wheel will therefore bt proportional to the 

area A A HR If the cm vo is clostd and the trat er moved round 

it the roll will incasim theaioa independent of the position of the 
axis OK as will he se n by drawing a tiguro The cono may with 
advantage ho ropla id by a horizontal disc with its centie at Y 
this allows of y being negative It may be liotiud at once that 
the roll of the wheel gives at every moment tho area A A1Q It 

will thorofore allow of registering a set of values of j V^ x f° r aI) Y 

values of x an 1 thus of tabulating the values of any indefinite 
mtigial In this it difleis ftom Anisic r s plammeter 1 lammeters 
of this type were lust invented m 1814 by the Havanan engineer 
Hermann who howener published nothing They wuo re 
invented by l rof lito Oonnella of Florence m 1824 and by tho 
Swiss engineer Oppil ofor and unproved by Ernst in Pans the 
astronomer llansin in Ootha and others (see Henrici British 
J»ioa thou lltjnrt 1894) Rut all wore driven out of the held by 
Amslers simpler plammeter 

Altogether dillor nt fiom the plammoters described is tho 
hatchet planum tu niMiitul by Captain 1 rytr a Dune and made 
by IL ri Com bus Knud 
son in Copenhagen It 
c nsists of a single rigid 
pate like Fig 10 11 a 

one end 1 is the traiei 
the othci 0 has a slmip 
hatchet like edgt If tin 
is plaiod with Ql on the 
papir and 1 is inovi l 
along an) <ur\e Q will Fig 16 

follow dtstiibinga nine 

ot pm suit In must pi me of the sharp edge Q can only move 
in the direition ot 1 hut the whole uiu turn about Q Any 
small step forward can thinf rc be tonsileri 1 ns made up of 
a motion along t>l togotlar with a tutiung about Q I lit lutttr 
motion alone gemratis an ana It thcitioio a line OA-Ql is 
turning about O always keeping paialh 1 to OT it will swttp over 
an area erpial ti that g neiat« d In the more general motion of Ql 
I et now (Fig 17) Ol le placed on OA and T he guide d round tho 
dosed cun s in the s«nse of the ariow Q will describe a cur\o 
OSB It maybe mnlo visible by putting a piece of copying 
aper under the hatchet When T has returned to A tho 
atehet lias the position BA. The liue turning from OA about 0 




kept parallel to QT will describe the Gircular sector OAC, which 
is equal m magnitude and sense to AOB This therefore 
measures the area generated by the motion of QT To make this 
motion cyclical suppose the hatchet turned about A till Q comes 
from B to Q Hereby the sector AOR is again described and 
agaiu m the positive sense if it is remembered that it turns about 
t The whole area now generated is 
therefore twice the area of this sector 
or equal to OA OR where OR is 
measured along the arc Act ording 
to the theorem given p 5/9 this 
area also equals the area of the given 
curve less the area OS RO I o make 

this area disappear a slight modifies 
tion of the motion of QT is requuod c 
Lt t tho trat er T be moved both ft om » 
the fiiat position OA and the last RA \ 
of the rod along some straight line v 
AX Q describes curves OF and RH 
respectively Now btgm the motion 
with T at some point it on AX and 
move it along this line to A round 
the turvo and back to R Q will 
disci lbc the curve DOSBED if the 
motion is again made cyclical by 
turning QT with 1 fixed at A II 
R is properly selected the path of Q 
will cut itself and parts ot the area 
will be positive paits negative as 
mail ed in the figure and may theu 17 

foie be made to vanish When tins 

is done the area of tho curve will equal twice the area of tho sector 
RDh It is therefore equal to the aic 1)F multi j lied by the length 
Q I if the latter equals 10 inches then 10 times the number of 
inches contained in the arc DE gives the numbei of square inches 
contained within the giv<n figuie II the aua is not too laige 
the aic DE may be replaced by tile straight line DE 

To use tins simple instrument as a plammeter requires tho 
possibility of selecting tho point K The goometncal theoiy hero 
given has so far failed to give any rule In fact evei y line through 
any point 111 tho curve contains such a pnnt The analytical 
theory of the inventor which is vti) similai tr that given by 
Mr F* W Hill (Hul Maq 1894) is too com] heated to lcpeat 
here The integrals expressing the area generated by QT have to 
be expanded in a senes By ietaimn 0 only the most important 
terms arisult is obtained which comes to this that if the mass 
centre bo taken as R then A may be any point on the cuive 
1 his is only approximate ( apt 1 iyt7 gives the following mstrue 
tions — lake a point R as near as you tan guess to the mass 
centre put the tracer 1 on it tho knife edge Q outside make a 
mark on tho paper by pressing the knife odge into it guide the 
tracer from It along a straight line to a point A on the boundaiy 
round the boundary and back fiom A to R lastly make a n am a 
maik with the knife edge and measure the distanco c between tho 
marks then the area is marly cl where /-QT A nean 1 approxima 
tion is obtained by lopeating the operation after turning QT 
through 180 fiom tho original position ami using the moan of tho 
two values of c thus obtained Ihe greattst dimension ot the area 
should not exceed £ l othetwiso the aiea must be divided into 
parts which aro determined soparatcl) This condition being 
fulfilled the instrument gives very satisfactory results especially 
it tho figures to be measured as in the case of indicator diagrams 
are much of the same shaje for m this case the operator soon 
learns where to put the point li 

Integrators seive to evaluate an integral, and esiiemlly 

r b 

a definite integral I /(j)flfo where fix) is given graphic 

J a 

ally or if given by a formula, is first represented 
graphically If w o plot out the curve whose equation is. 

y =/(/), the integral f r/dx between tho proper limits. 



represents the area of a figure bounded by the 
curve, tho axis of a*, and tho ordinates at x=*a a efri on 
X~b Hence if the tui\e is drawn, any plammeter 
may be used for finding the \alue of the integral In 
this sense plammeters are integrators In fact, a plani 
meter may often be used with advantage to solve problem* 
more complicated than the determination of a mere area, 
M converting the one problem graphically into the other 
We give an example — 


Let the problem be to determine for the figure ABG (Fig 18) 
not only tue area, but also the first and secoud moment with 
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regard to the axis XX At a distance a draw a line C D , parallel 
to XX In the figure draw a number of lines parallel to AB 
Let CD be one of them Draw C and D vertically upwards to 
CD join these points to some selected point 0 m XX and 
mark the points C^Dj where OC and OD out CD Do this for a 
sufficient number of lines and join the points CjD, thus obtained 
This gives a new curve which may be called the first derived 
curve By the same process get a new curve from this the second 



derived curve By aid of a plammcter determine the areas 1 I j P a 
of these three cuives Then if a is the distance of tho mass 
centre of the given area fiom XX x the samo quantity for the 
first deiived figure and 1 = Al* the moment of inertia of the fust 
figure k its radius of gyration with regard to X\ as axis the 
following relations are easily proved — 

sfll j I 1*^1 = 2 I = i jl 2 ^ J- j 

which determine P a* and I or l Amsler lias constructed hn 
integrator which serves to determine these quantities hy guiding a 
tracer once round the boundaiy of the given figure (sio below) 
\gaiu it may bo required to find the value ( f an integral 

f y<p(x)dx between given limits where <f>(x) is a simple function like 

sin nx and whore y is given as tho ordinate of a uirve The liar 
momc analyseis descubed below are examples of instillments for 
evaluating such mtegials 

Amsler lias modified his plammetcr m such a mannei that instead 
of tho area it gives the fust 
or second moment of a figure 
about an axis m its plane 
Tins instillment known as 
the Amsler s integrator or 
moment plammcter has me 
tiaecr but thrio recording 
whe Is It is mounted on a car 
Tiago which runs on a stiaight 
rail (Pig 19; Tins caines a 
horizontal disc A mo\abl< 
about a veitical axis Q 
Slightly more than half the 
circumference is circular with 
radius 2a tho other pait with 
ladius 3a Against these geai 
two discs B and C with radii 
a their axes are fixed in the 
carnage The first part ex 
tends to the left to a rod OT 
of length I on which a record 
mg wheel W is mounted Tho 
discs B and C have also record 
m g wheels Wj and W 2 1 he 
centres of the three discs are 
in a line perpendicular to the 
rail If now T is guided round 
a figure F 0 will move to and 
fro m a straight hno This 
part is therefore a simple plain 
meter m whuh the one end of 
the arm moves m a straight 
line instead of in a circular arc 
Consequently the roll ofW 
will record the area of the 
figure Imagine now that the 
discs B and C also recoive 
arms of length l from the centres of the discs to points T : 
and Tj, and m the directions of the axes of the wheels Then 
these arms with tlieir wheels will again be pi an ime fee is As 1 is 
guided round the given figure F these points T, and T will 


describe closed curves Fj and F* and the rolls of \V 1 and W, 
will give their areas A, and A a Let X\ (Fig 20) denoto the 
line parallel to the rail on which O moves then when T lies 
on this line the arm Blj is perpendiculai to \A and C/l t 
parallel to it If Of is turned through an anglo 0 clockwise 



BT X will turn counter clockwise through an angle 20 and CT a 
through an angle 30 also ountcr clockwise If in this position 
T is moved through a distance x paiallel to the axis X\ the points 
T, and To will move parallel to it thiough an <qual distance If 
now the first arm is turned thiough a small angle dO moved back 
thiough a distance i and lastly turned b«uk thiough the angle 
dO the tracer 1 will have doscnbtd tho boundary of a small strip 
of area We divide tho given liguro into such strips [hen to 
every such stnp will correspond a strip of ejual length a* of the 
figures described by Ti an 1 1 2 Jhe distances of the points T T, 
lj from theaxis \X may be called y i/j t/ 2 
Ihise have tho values 

y~l sin 0 ?/] l cos 20 ?/ 2 = -l sin 30 

from which 

dy — l cos 0 dO dy x = - 11 sin } 0 dO dy — 3 1 cos 30 dO 



The areas of the three strips are respectively 

dA — xdy dA x =zxdy x dk xdy 
Now dy x can be written dy , = - 4 1 sin 0 cos 0d0= - 4 sin Ody 9 



582 

therefore 

whence 
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<U, 4 Hill 0 dA - 

Aj *fy?A- 




/V 


win re A is tht aria of the given figure and y the distance of its 
mass centre frmi the axis \X But A} is the area of the second 
figure I] which is proportional to the reading of W i Hence we 
may say 

Ay=*C,u, 

where C l i a lonslant d< pen ling on the dimensions of the 
lustrum nt The nogitivi sign in the expression lor A] is g(t nd 
of hy numhmng the whe< 1 W 2 the < ther way round 
Again 

d fjt <Wtog0'4 eos J 0 ~ <J} d& =• - 1{4 cos J 0 - 3}dy 
M/* J 


which gives 


and 


]<*// 


rfA 2 


^ yH A + 9rf A 


?/• 


V » »A 


But tin integral gives the morm nt of inertia 1 of the area A about 
the axis XX As A a is pr iportional to tin i >11 of tv# A to that of V\ 
we can write 

I - ( // C v 
A„ ( t n 
A 


i fr i 
t } H 


If a hue be diawn parallel t > th axis \\ at the distance y it 
will pass through the mass untie of the given figure If this 
represents the me lion < f u 1 am sill ji ( t to bonding tins line gives 
for a popor th uo >1 \\ thi neutral fibre The moment of 
inertia foi it will he I -I A// thus the instiument gives at once 
all th >se j mm titles which aie required for cab uhiting the strength 
of tin hisam uni r bending One duel use of this integrator is 
for the i ale ulati n of the displae ement ami stability of a ship from 
the drawings of a nimihtt of sections It will be noticed that the 
length of the? figui i in the liroction of \X is only limited hy the 
length of the i ail 

1 hiH mt giatoi m also made in a simplified form without the 
wheilW 2 It the n give stlie aiea 
an l first moment of any liguie 
While an integrator dctoi 
mines the value of a elotuilte 
integral Ji m o a me re constant 

laugrsph. »" Mvch 

the value of an m 
<U finite* integral whuh is a 
fun turn <f j Analytic ally il 
y ih a given function f{i) of x 
and 

A j yh oi \ j t/d f const 

the function has t> he h tin 
mined liom the e oiiditi n 

d\ 
dx 

( iiiphieally y \ utliei 

givon hy a curie ei the giajh 
of the equation is drawn v 
thoiefoie an! sumlarh is a 

Inngth But ^ is in this east 

n mile number ami cannot 
c jiial a length y Hence w< 
introduce an ailntrary constant 
length a the unit to whuh the 
intogiaph draw the curve and 
wnte 

^ v and a\ j yi 


This 0 is easily constructed for any given point on the y curve — 
From the foot B (Fig 21) of the ordinate y-BB set off as in the 
bgure BB=n then angle BDB =0 let now DB with a per 
pendiculai B B move along the axis of x whilst B follows the 
y curve then a pen P on 
B B will describe the 
\ curve provided it 
moves at every moment 
in a dir etion parallel 
to BI) The object of 
the mte graph is to draw 
this new curve when the 
tracer of the instrument 
is guided along the y 
curve 

The first to describe 
such instruments was 
Abdank Abakanowitz 
who m 1889 published 
a book in which a 
variety of mechanisms 
to obtain the olject in 
question ore descubed 
Some years later Coradi 
m Zurich earned out Fig 21 

Ins i leas Before this 

was done Mr G V Boys without knowing of Abdank Ahakano 
wie? h work ac tually made an integraph whuh was exhibited at the 
1 hysical Society in 1881 Botli make use of a sharp edge wheel 
Such a wheel will not slip sideways it will roll forwards along the 
line in wlnoh its plane intersects the plane of the jaj ci and while 
rolling will he able to turn gi adually about its point of contact 
If then the angle between its direr ti m of rolling and the x axis he 
always equal to 0 the wheel will roll along tht Y curve required 
The axis of x is fixed only m direction shifting it parallel t > itself 
adds a constant to A and this gives the ailntrary constant of 
integration 

In fact if \ shall vanish for r=r or if 
^ - f ydx 



then the axis of ^ has to he diawn thiou^h tint point on the 
y cum whu h corresj onds to x~ i 

In Coradi s infograph a rectangular fiamc lil^F* (Hg 22) 
rests with four rollers It on the drawing be aid and can roll freely 
m the direction OX which will be called the axis of the instiument 


V 


(i 


th 



r\ 


Now foi thc\ curie ~ tan 0 where <f is the angle between the 

tangent to the curve and the ixis of r Our condition thoicfore 
becomes f/ 

tan 0 — - 
a 


On the front edge F X F 2 travels a carriage AA supported at A on 
another rail A bar 1)B can turn about D fixed to the frame ui 
its axis and slide through a point B fixed m the carriage AA 
Along it a block K can slide On the back edge 1< 8 ? 4 of the frame 
another carnage G trav els It holds a vertical spindle with the 
knife edgo wheel at the bottom At right angles to the plane of 
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the wheel the spindle has an arm GH which is kept parallel to a 
similar arm attached to K perpendicular to DB The plane of the 
knife edge wheel r is therefore always parallel to DB If now the 
point B is made to follow a ourve whose y is measured from 0\ 
we have in the triangle BDB with the angle 0 at D 

tan 4>~y/i i 

where a=*DB is the constant base to which the instrument works 
The point of contact of the wheel r or any point of the carriage C 
will therefore always move in a direction making an angle <f> with 
the axis of x whilst it moves in the x direction through the same 
distance as the )>omt B on the y curve — that is to say it w ill trace 
out the integral curve required and so will any point rigidly 
connected with the carriage C A pen P attached to tins carnage 
will therefore draw the integral curve Instead of moving B 
along the y curve a tracer T fixed to the carriage A is guidod 
along it lmr using the instrument the carriage is placed on 
the drawing board with the front edge parallel to the axis of y 
the carriage A being clamped m the central position with B on 
the axis AE The tracer is then placed on the a; axis of the 
y curve and clamped to the carnage and the instrument is ready 
for use As it is convenient to have tho integral curve placed dn ectly 
opposite to the y curvo so that corresponding values of y or Y 
are drawn on the same lino a pen I is fixed to C in a lino with j 
the tracer 

Boys mtegraph was invented during a sleepless night and 
during the following days cirried out as a woikmg model 
which gives highly satisfactory results It is ingenious m its 
simplicity and a direct realization as a mechanism of tin principles 
explained in connexion with hig 21 The line B B is repre 
sented by the edge of an ordinary T square sliding against the 
edge of a diawmg hoard The points B and 1 aro connected by 
two rods Bh and h l jointed at E At B h an 1 1 aro small 
pulleys of equal diameters Over these an tndloss string runs 
ensuring that tho pulleys at B and P always tui n through equal 


angles. The pulley at B is fixed to a rod which passes through 
the point D which itself is fixed m tho T square The pulley at 
P carries the knife edge wheel If then B and P aro kept on the 
edge of the T square and B is guided along the curvo the wheel at 
Pwill roll along tho Y imve it having been originally set parallel 
i to BD lo give tho wheel at I sulhcient grip on tho paper a small 
loaded throe wheeled carnage the knife edge wheel I being one 
of its wheels is ad led It a pitcc ot copying napor is insert d 
between the wheel P and tho diuwiu n pupei the } urve is drawn 
veiy sharply 

Integraphs have also been constructed by aid of which ordinary 
differential eq nations csj tually linear out s* can he sol \ed the solu 
turn being given as a curve l ho tirst suggestion in this direction 
was made by I<oid kelun So lai no really useful instrument has 
been mado although the ideas se m sufficiently developed to enable 
a skilful instrument maker to pi ditto one sh mid there be sufficient 
demand for it Sometimes a ermbmation of graphical woik with 
au mtegraph will serve the purj osi This is the case if the van 
ablcs aie separated hence if the [nation 

\dx 4-\ hf=.c 

1ms to bo integrated where \ \ <^y) aic givon as curves 

ll wo wnto 

1 au=J \dx (n J \ Jtf 

then v as a function of r and i as a function of y c in be graphics 11} 
found by the integral h 11 il genual soluti n is tlnn 

v I i c 

with the condition for the determination foi c that ?/ = ?/ 0 for 
x x 0 This determim s t « 0 + t 0 when it 0 aiul i , ait kn jwii fr m 
the graphs of u and ? Fiom this tho sdution as a uuvi giving y 
a function of x can be dinwn — lor an\ x tul l v from its gi iph 
and find tlio y for which ? ~i - u plotting tlxsc y agunst then x 
gives tho cunt lequircd 



Fig 26 


If a periodic function y of x is given by its graph for one period 
„ . c it can according to the theory of 1 ouners Series 

analysers U ( x P andod 111 a serlcs 

y - Ao + Ajeostf-f A 2 cos20-|- 4 A cos nO + 

-4 BjSinfl-f B sin 26 + +B smntf-t- 

whert 0=^ 7rr 
c 

The absolute teim A 0 equals the mean ordinate of the curve 
and cm th reforo be determined by any pUnimeter lhe other 
coefficients ate 

T r n I r " 

A = ~ I y cos nO dO B — y sm nO dd 

irj 7 r / 

o J o 

A harmonic analyser is an instrument winch determines these 
integrals and is therefore an integrator The first instrument of 
this kind is due to Lord holvin ( Proc Hoy hoc vol xxiv 1876) 
Since then several others have been invented (see Dye k s Catalogue 
Henna Phil Mag July 1894 Ihys 9©e 9th March Shaip Phil 
Mag July 1894 Phy<t &oc 13th April) In I ord Kelvin s instiu 
raent the curve to be analysed is drawn on a cylinder whose 
circumference equals the period c and the sine ami cosine terms 
of the integral an intiodueed by aid of simple harmonic 
motion Sommerteld and Wiechert of Konigsbcrg avoid this 
motion by turning the cylm er about an axis perpendicular to that 
of the cylinder Both these machines are large and practically 
fixtures in the room where they are used The first has done good 
work in the Meteorological Office m I ondon in the analysis of 
meteorological curves Quite different and simpler constructions 


can he usod if the m trials determining A and B be mtegiated 
by parts 1 his gives 

1 f n i f 

nA - I sm nO dy nl - I cos nO dy 


An analyser presently to be doscnbid based on these forms has 
been constructed by Coiadi in Zuiicli (1S94) Lastly a most 
powerful analyser has been invented by Mieholson and Stratton 
(USA) (Ihu Mag 1898) which will also be described 

Tho Henna Coradi analjser Ins to add up the values of 
dy sm vO and dy cos nO But tlx so aie the components of dy 
in two directions perpendicular to each other of which one m ikes 
an angle nO with the axis of x or of 0 This decomposition e an be 
performed by Amslors registering wheels Let two of these be 
mounted peipendirular to each other in one hon/ontal frame 
which can be turned about a veitical axis the wheels resting on 
the paper on which the curve is drawn \\ htn the tracer is j laced 
on tno curve at the point 0 = o the oik axis is parallel to the axis 
ot 0 As the tracer follows tlu curve the frame is made to turn 
through an angle nO At the same time the frame moves with 
the tracer m the direction of y For a small motion tho two 
whoels will then register just the comj ononis required and during 
the continued motion of the tracer along tho curve the wheels will 
add these components and thus give the values of nA and nB 
Tho factors 1/r and -1/r are taken account of m the graduation 
of the wheels The readings have then to be divided by n to give 
the coefficients required Coradi s realization of this idea will be 
understood from i lg 23 1 he frame PI of tlx instrument rests 

on three rolleis E h and D The first two dnve an axis with a 
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disc C on it It is placed parallel to the axis of x of the curve 
The tracer is attached to a carnage WW which runa on the rail 
P As it follows the curve tlua carnage moves through a distance 
x whilst the whole instiument runs forward through a distance y 
The wheel C turns thtough an angle proportional during each 
small motion to dy On it rests a glass sphere which will there 
fore also turn about its horizontal axis proportionally to dy The 
registering frame is suspended by aid oi a spindle 8 having a disc 
H It is tumid by ai 1 of a wire connected with the carnage WW 
and turns n tunes round as the tiacer describes the whole length 
of the curve The rcgisteiing wheels R R rest against the glass 
sphere and give the values «A n and ztB« Iho value of n can be 
altered ly r hanging the disc H into one of different diameter It 
is also p ssiHe to mount on the same frame a number of spindles 
with registering wheels aud glass spheres each of the latter 
resting on a separate disc C As many as five have hi en introduced 
One guiding of the tracer over the curve gives thm at once the 
ten ooefllcu uts A and B for n*=? 1 to 5 
Mi helaon and Stratum Analyser — All the calculating machines 
and integrators considered so far have been kinematic We have 
now to describe a most remarkable instrument based on the 
equilibrium of a rigid body under the action of springs The body 
itself for rigidity s sake is made a hollow cylinder H shown in 
Fig 24 in end view It can turn about its axis being supported 
on knife edges O To it springs ate altar hod at the prolongation 
of a horizontal diameter to the left a series of n small springs 8 
all alike side by Hide at equal intervals at a distance a from the 
axis of the knife edges to tlu right a single spring S at distance 
b Theao springs are supposed to follow Hookes law If the 
elongation beyond the natmal length of a spring is X the force 
asserted by it ih p—k\ lit hr the | ositi >n of equilibrium 1 L 
be respectively tho elongation of a small and the huge spnrig k iv 
their constants then is 

nUa kl 1 


The position now obtained will bo called the normal (lio Now 
let the top ends ( of the small spiings bo movable and let any 
one of them he raised throu n h a distant! y 11ns will turn the 
body II B will move down tluough a distant i and A up through 

a distance ^ The new forces thus mttoduccd will be in equi 
librium if 


Or 


ak^Sy n" ^=/k 


j*V 

a l k 
w. 4 . 

I a / 



This shows that the displacement of B is pi oportional to the 
sum of the displacements y of tin tops of the small springs Ihe 
arrangement can thoreloro bo used foi thi addition of a numboi of 
chsplae ements The instrument made has eighty small spiings 
and the authois state that fiom the experience gained there is no 
impossibility of nit reasing their number t von to a thousand The 
displacement z which necessarily must be small can he enlarged by 

aid of a levor O'! To 
rt gulato the displaco 
muits y of the points 0 
§ (Fig 24) each spring is 
attached to a lever rC 
fulcnmi 1 To this again 
B a long rod 1 (. is fixed 
by aid of a ]oint at 1 
The lower end of tins 
rod usts on another 
lever C P fulcrum N at 
a change alio distance 
i) =NG fiom N iho | 
elongation »/ of any 
p spring h can thus be pro 
ducecl bv a motion or P 
If 1 be raised through a 
distance i/ thou the dis 
placement y of C will he 
proportional to y \( it 
is say equal to fiy y 
whore fi is the same foi 
all springs Now let the 
Mg 21 points C and with it the 

springs h the It vers Ac 

be numboi ed C 0 C, There will be a zero position fot the points 

P all in a straight horizontal line W hen in this position the 
points ( will also bo m a line nicl this we take as axis of jr On it 
the points C 0 Cj follow at equal distances say each equal 

to h The point ( * lies at the distance k h which gives the a* of tins 
point Suppose now that the rods FG are all set at unit distance 



NG from N and that the points P be rained so as to form points 
m a continuous curve y - <f>(x) then the points C will lie in a curve 
y ~p<t>(x) The area of this curve is 

/x j <fj{x)djr 

Approximately this equals ~hy~)iZy Hence we have 
0(x)rfj:--Z0=- XA 

J MM 

where z is the displacement of the point B which can he measured. 
The curve y ~<fr{x) may be supposed cut out as a templet By 
putting this under the points I the area of the curve is thus 
detei mined — the instrument is a simple integrator 

i he integral can bo made more general by var> mg the distances 
NG = v' These can be set to form another curve ~f(x) We 
have now y~py y' x) ami get as beforo 

fj /V)<£(x)<te= XA 

Jo r 

These integials are obtained by the addition of ordinates and 
therefore by an approximate method But the ordinates are 
numerous there being 79 of them and the lcsults are in conse 
quence very accurate The displacement of B is small but it can 
be magnified by taking tlie reading of a point T on the lover AB 
The actual reading is dono at point T connected with T by a long 
vertical rod At T either a scale can be placed or a drawing 
board on which a pen at 1 marks the displacement 

If tho points G are set so that the distances NC on the different 
levers are proportional to the t< rms of a numerical series 

+ ttj -f u 2 \ * 

and if all P be moved through the same distanee then will be 
proportional to the sum of this scries up to 80 terniB W e get an 
Addition Machine 

The use of the machine ran however be still further oxtended 
Let a templet with a turve y = 0(£) bo set under each point P at 
light angles to the axis of x huiio paiallel to the plane of the 
ligure I et these templets form sections of a continuous surface 
then eat h section paiallel to the axis of x will form a curve like the 
old y =<f>{x) but with a variable parameter £ or y -0(£ x) For 
each \ulue of £ the displacement of 1 will give the mtcgial 

= (1) 

where Y equals the displacement of T to somo scale dependent on 
the constants of tho instrument 

If the whole block of templets be now pushed under the points P 
and if the drawing board be moved at the same rote then the pen 1 
will draw the cm vo Y — 1 (£) Iho instrument now is an mieirraph 
giving the value of a definite integral as function of a variable 
parameter 

Having thus shown how the levor with its springs can bo made 
to servo a variety of purposes wo return to tho description of the 
at tual instrument constructtil lhe machine serves first of all to 
sum up a stiies of harmonic motions oi to draw the cuivc 

Y =«j cos rld^i os 9 jl + flfj t os 3a + (2) 

The motion of tho points P 1 P is here made harmonic by 
aid of a senos of excentru discs arranged so that for one revolu 
tion of tho first tho other discs complete 1 3 revolutions 
liny are all driven by one handle These discs take the place of 
the templets described lx fore Thi distances NC arc made equal 
to the amplitudes a x a „ a ^ The drawing board moved for 

ward by the turning of the handle now receives a curve of which 
(2) is the equation If all exc entiles aio turned through a right 
angle a smo senes can lx added up 

It is a remarkable fict that the samo machine can be used as a 
harmonic analyser of a given curve 

Let the curve to be analysed lo set off along the levers NG so 
that in tho old notation it is 

V ~/( 0 

whilst the curves y — aie ri j laetd by tho cxcentucs hence £ 
by tho angle 0 through which the first excontnc is turned* so that 
y k = cos k 0 

But kh*=x and nh = tr n being the number of springs s and *• 
taking the place of c This makes 

k0~ n 0 x 

7T 

Hence our instrument diaws a curve which gives the integral 
(1) in the form 

V= ij fU) COs(^)<&> 


as a function of 9 



MATLOCK — M 

But this integral becomes the coefficient m tlie cosine 
expansion if we make 

~0= wi or 0= fa- 
ir n 

The ordinates of the curve at the values 0 - * give therefore 

all coefficients up to tn — 80 

The curve shows at a glance which and how many of the c o 
( fiicients are of importance 

The instrument is described m Phil Mag vol xlv 1898 A 
number of curves drawn by it are given and also examples of the 
analysis of curves for which the coefficients « m aie known These 
indicate that a remarkable accuracy is obtained (o 11 ) 

Matlock, a town in the western parliamentary 
division of Derbyshire, England, 17 miles north by west 
of Derby, on the river Derwent and the Midland Railway 
(Matlock Bridge station) The newer portion, Matlock 
Bank famous for its hydropathics has been connected with 
the older b) a tramway worked by a single cable, with a 
gradient said to be the steepest m the world Population 
of urban district (1891), 5285, (1901), 5980 of the 
separate urban district of Matlock Bath (1901), 1 81 G 

Matsugata, Count (1835 ) Japanese 

statesman, was born at Kagoshima in 1835, being a son 
of a samurai of the Satsunia clan On the completion of 
the feudal revolution of 1 868 he was appointed governor 
of the province of losa, aud having served six years in 
this office, vfras transferred to Tokyo as assistant minister of 
finance As leprescntative of ) ipan at the Pans Lxhibi 
tion of 1878, he took the opportunity afforded by his 
mission to study the financial systems of the great European 
1 owers On his return home, he held for i short time in 
18S0 the portfolio of home affairs and was m 1881 
appointed minister of finance The condition of the 
c ui rency of Japan was at that tune deplorable and 
national bankiuptcy threatened The coinage had not 
only been seriously debased during the closing years of the 
1 okugawa regime, but large quantities of paper cunuicy 
lud been issued and circulated both by many of the feudal 
loids and by the cential government itself as a tcnipoiaiy 
expedient for filling an impoverished exchequer In 1878 
depreciation had set m, and the inconvertible paper had 
by the close of 1881 O rown to such an extent th it it was 
then at a discount of 80 per cent as compared with silver 
Count Matsugata showed the Government the danger of 
the situation and urged that the issue of furthu paper 
currency should be stopped at once the expenses of 
administration curtaile d, and tho re suiting surplus of 
icvcnuc used m tho redemptiem of the paper euircncy 
and m the creation of a specie lestivo These proposals 
were acted upon the Bulk of Japan was t stab 
lislicd, and the right of issuing convertible notes given 
to it, and within three years of the initiation of these 
financial reforms, the paptr currency larg( ly uducid in 
quantity, was restored to its full par value with silver, 
and the currency as a whole placed on a solvent basis 
1 rom this time forward Japans commercial and mibtaiy 
advancement continued to make uninterrupted progress 
But pan passu with the extraordinary impetus given to its 
trade by the successful conclusion of the war with China, 
the national expenditure enormously increased rising 
within a few years from 80 to 250 million yen The task 
of providing for this expenditure fell entirely on Count 
Matsugata, who had to face strong opposition on tho 
part of the Diet But he distributed the increased 
taxation so equally and chose its subjects so wisely, that 
the ordinary administrative expenditure and the interest 
on the national debt were fully provided for, while the 
extraordinary expenditure for military purposes was met 
from the Chinese indemnity As far back as 1878 Count 
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Matsugata perceived the advantages of a gold standard, 
but it was not until 1897 that his scheme could be realized 
In this year the Bill authorizing it was under his auspice s 
submitted to the Du t and passed , and with this financial 
achievement Count Matsugata saw the fulfilment of his 
ideas of financial reform, which were conceived during Ins 
first visit to hurope Count Matsugata twice held the 
office of piirne minister (1891-92, 1896-97) and during 
both his administrations he combintd tho portfolio of 
finance with the premiership m 1899 and 1900 ho was 
minister of finance only His name m Japanese history 
is indissolubly conmc ltd with the financial progress of 
his countiy at the end of the 19th century 

IWatteawan, a village of Dutchess county New 
\ork, USA neat the eastern bank of the Hudsem river, 
opposite Newlmig in tin south < i sfi rn pait of the state on 
the New \ork New Hu\cn anel H ulford (New England) 
and the Ncwburg Dutchess and Connecticut Railways 
lopulation (1890) 4278 (1900) 5SQ7 of whom 104 1 

were foieign born 

MaftO Grosso, a state of 1 la/il extending be 
tween 7 50 and 24 10 b and 50 15 and (> > 10 W 
having on tho N the states of Amazon is and Pin on 
tho W Bolma on the S Piriguay and on tlu 1 Goyaz 
Mmas Goius ban Paulo md Par in i Its aiea covtrs 

512,708 square miles It is drained m the noith by the 
Tocantins Anguava and in tlu south by the I irami 
Parahyba Its miner il wt ilth is u >n side l aide though 
many of the mines aro of little linpoit met Gold lion 
dumonds, and lock silt no amongst tlu minerals that 
occur in greater or snullcr quantities Tho rearing of 
cattle is tho chief agncultuial pmsuit Population 
(1870), 60, 417 (1890) 92,827 Tho capital CuyaM 

(8000) is m telegiaplnc connexion with Rio do 
Janeiro 

MattOOII, a c ity of t oles county, Illinois, USA, 
south-east of the centre of the state at the intersection 
of tho C lc vc 1 md Cincinnati Chicago and bt Louis, the 
Illinois Central and the 1 eona Dccatui and J vansville 
Railways at an altitude of 72b fut It is in a rich 
farming country for which it suves as a collecting and 
distributing point lopulation (1890), 6833, (1900), 
9622 of whom 430 were foreign born ar\d 227 were 
m grots 

MaubOUge, a town ill the arrondissement of 
Avesnes, department of Nord I ranee 48 miles south east 
of T llle on the railway from Puis J aige glass works are 
now important industrial features The town forms the 
nucleus of an entienched tamp of which the perimeter is 
about 18 nules Population(l 891), 11,953 (1901) 20,826 

Maupassant, Henri Rend Albert Guy 

de (1850-1893) hrench novelist and poet was born at 
the Chateau of Miroraesml m the department of Seme 
lnfeneurc on 5tli August 1850 Ilisgrandfatlui, ilindcd 
proprietor of x good I orrune family owned an estate at 
Neuville Chimp dOisel near Rouen and bequeathed a 
moderate fortune to his son a 1 iris stoekbroku who 
married Mademoiselle I lure 1 cpoitevm Maupissant was 
educated atlvctot and at tlu Rouen lyue A top) of 
verses entitled It Ditu Lrealeui written ilunng his year 
of philosophy, his Jieen prcseivcd and pnnttd He 
entered the ministry of marine md was piomotcd by 
M Bardoux to the C abinet de 1 Instruc tion 1 ublique A 
pleasant legend says that m a leport by his official chief 
Maupassant is ^nentioned as not reaching the standard of 
the department m the matter of style He may very well 
have been an unsatisfactory clerk as he divided Ins time 
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between rowing expeditions and attending the literary 
gathering® at the house of Gustave b laubert, who was 
not, as he is often alleged to be, connected with Mau 
passant by any blood tie blaulicrt was not his uncle, 
nor his cousin, nor ( v< n his godf ither, but merely an old 
fnend of Madame de Maupassant, whom he had known 
from childhood At the literary meetings Maupassant 
seldom shared m the conversation Upon those who met 
him — I ourge me ff, Alphonse Daudefc M Catulle Mcnd&s 
M Jos£ Miria d< liendia, and M /ola — lie left tin 
impression of a simple young athlete Even b laubert 
to whom Maupassant submitted some sketches, was not 
gre atly strue k by their tale nt, though he ene ouraged the 
youth to jKTse vere Maupassant s first essay was a 
dramatie piece twice given at &trctat in 1873 lx foie 
an audience which included Tourgcmcff 1 laubert, and 
Meilhae In this indecorous performance,, of which 
nothing more is heard, Maupassant played the put of a 
woman During the next se \cn years he serve el a se vere 
apprenticeship to 1 laubert, who by tlus time re alizecl his 
pupil s e xe cptional gifts In 1880 Maupissant publishe cl 
a volume of poems, Des Vers against whieh the public 
prosecutor of j£tauipes took proceedings tint were Imally 
withdrawn threjugh the influence of the senator Cordier 
brom I laubert, who had lnniHclf been prose cute. <1 for his 
first book, Madame llovar if then eame a lettei congiatu 
latmg the poet on the similarity be twe e n their hrht literaiy 
cxpeiitiHCH Dot Vers is an cxtiemcly mtue. sting txpc n 
me nt, whieh shows Maupissant to us still hesitating m Ins 
(lioiee of ameelmm but lie reeogm/ed that it was not 
wholly satisfactory and that its chief deficiency — the 
absence of veibal melody — was fatal later m the same 
year he eontubuted to the S oirusd* Mt dan a collection 
of slioit stones by MM /ola T k Huysmuns, Henry 
(Yard J eon Jlcnnique and Bull Alexis, and m Houle dt 
Swz/the young unknown authoi revealed himself to his 
amazed eollaboiators and to the public as an admnublt 
wnter of prose and a ecmsuminati master of the cont* 
There is perhaps no othei mstanee in modern literary 
history of a wnter beginning as a fully e quippe d aitist, 
with a gonuiiu inastei]uece 11ns tuily success wjis 
ejuickly followed by another llio \olume entitled la 
Matson '1 ellur (1881) confirmed the first impression, and 
vanquished even those who were repelled by the authoi s 
choice of subjects In Madimoiselle Infi (1883) he le 
pcateel lus pievious triumphs as a conteur and in this 
same year ho for the first time attempted to write on a 
lugei se de ( hoosmg to portiay the life of a blameless 
girl unloitunate m hei inainage unfortunate in her son 
consistently unfortunate in < x e i > circumstance of exist 
c nee, lie leaves hel ruined and prematurely old clinging 
to the tiagie hope which time as one feels will belie 
that she may fnul happiness m her gianelson l his pic 
turn of an average woman undergoing the constant agony 
of disillusion Maupassant calls Ihu I te (1883) and as in 
modern hte ratine there is ne fine i example of cruel obser 
vat ion so then ih no sadder book than this while the 
effect of ovtiemo tiuthfulness whieh it eomeys justifies its 
subtitle -l humble vmti Certain passages of Une lie 
are of such a eharaeter tlmt tlu sale of the volume at 
railway bookstalls was forbidden throughout I lanec* The 
matter was brought bcfoie the ( handier of Deputies with 
the result of drawing still moie attention to the book, and 
of adurtismg the Contes de la Buasse (1883), a collection 
of storms as improper as they ai e c level An Soleil (1 88 i) 
a book ot travels wine k lias the t mint nt equalities of lucid 
observation and exact description was less read than Clair 
de Lune Miss Harriet) Les \aurs Rondoh and 1 vette 
all published in 1884, when Maupassant s powers were at 
their highest level Three further collections of short 


tales, entitled Contes et NouveUes , Monsieur Parent^ and 
C antes du Jour et de la A/uit, issued in 1885, proved that 
while the authors vision was as incomparable as ever, his 
fecundity had not improved his impeccable form To 
1885 also belongs an elaborate novel, Bel Ami f the cynical 
lustory of a particularly detestable, brutal scoundrel who 
makes his way m the world by means of his handsome 
f ice Maupassant is here no less vivid m realizing his 
litci iry me n, financiers, and frivolous women than in dealing 
with his favourite peasants, boors, and servants, to whom 
he returned in Tome (1886) and m La Petite Roque (1886) 
About this time appeared the first symptoms of the malady 
which destroyed him , lie wrote less, and though the novel 
Mont Onol (1887) shows him apparently in undimmislied 
possession of his faculty le llorla (1887) suggests that 
he was already subject to alarming hallucinations Re 
stored to some extent by a sea voyage recorded in Sur 
11 au (1888), he went back to short stones m Je Rosier de 
Madame llusson (1888), a burst of Rabelaisian humour 
equal to anything he had ever written His novels Pierre 
et Jean (1888), lort eornme la Mort (1889) and Notie 
Gaeur (1890) aie penetrating studies touched with a pro 
founder sympathy than had hitherto distinguished luni , 
and this softening into pity for the tragedy of life is 
dtepened m some of the tales included m Inutile Bt anti 
(1890) One of these, Le Champ d Olivier* is an unsur 
passable example of poignant, emotion il narrative With 
la \ ie errant* (1890) a volume of travels, Maupassant s 
care r practically closed Musotii a thtatrical puce 
wilt ten in collaboiation with M Jacques Normand, was 
published in 189J By this time liihcutcd nervous 
miladies aggravated by excessive physical exercises and 
by the imprudent use of dings had undermined his con 
stitution H( began to tike an interest m ichgious prob 
lcms, and for a while made the Imitation Ins handbool , 
but his niisantliiopy deeptned and he sufitied fiom curious 
dtlusions as to Ins wealth and rank A vietim ot la Johe 
dot grandeurs he drank the waters at Aix Its Bains dunng 
the sumnici e)f 1891 and rctncd to C nines where lie 
purposed passing the wmtu The singularities ot eonduct 
wlueh had been observed at Ai\ les Bams grew more and 
more marked Maupassant s re ason slowly gave way On 
6th January 1892 lie attempted suicnlt and was le moved 
to laris where he dud m the most painful circum 
stances on 6tli July 1893 He is buried in the cemetery 
of Montparnasse The opening chapters of two projected 
novels, 1 Anqdus and I A me Ftrangere , were found among 
lus papers, these, with La Pair du Menaqt a comedy m 
two acts, and two collections of tales, le lire Milon 
(1898) and Lt Colporteur (1899), have been published 
posthumously A coriespondence, called Armtu amoureuse 
(1897) and dedicated to lus mother is probably mi 
authentic Among the prefaces which he wiote for the 
works of others only one — an introduction to a breach 
prose version of Mr Swinburne's Poems and Ballads — is 
likely to interest b nglish re aders 

Maupassant began as a followei of b laubert and of 
M /ola but, whatever the masters may have called them 
selves they both remained essentially romantique * Ihc 
pupil is the last of the “ naturalists ” he evtn destroyed 
naturalism, since he did all that can be done m that dirte 
tion He had no psychology, no theories of art no moral 
or strong social prcjudiees, no distuibmg imagination, no 
wealth of perplexing ideas It is no paradox to say that 
Ins marked limitations made him the incomparable artist 
that he was Undisturbed by any external influence his 
marvellous vision enabled him to become a supreme 
observer, and given his literary sense, the rest was simple 
He prided himself in hav ing no invention , he described 
nothing that he had not seen The peasants whom he had 
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known as a boy figure m a score of talcs , what he saw m 
Government offices is set down m L Heritage from Algiers 
he gathers the material for Maroca , he drinks the waters 
and builds up Mont Onol he enters journalism constructs 
Bel Amt and, for the sake of precision makes Ins brother, 
Herv6 de Maupassant, sit for the infamous hero s portrait 
he sees fashionable society, and, though it weaned him 
intensely, he transenbes its life in lort comme la Wait and 
Notre Coeur Fundamentally he finds all men alike In 
every grade he finds the same ferocious, cunning animal 
instincts at work it is not a gay world, but he knows no 
other, he is possessed by the dread of growing old of 
ceasing to enjoy , the horror of death haunts him like a 
spectre It is an extremely simple outlook Mail] jassant 
does not prefer good to bad, one man to another lit never 
pauses to argue about the meaning oi life, a senseless thing 
which has the one ad vintage of yielding materials foi art 
his one aim is to discover the hidden aspect of visible 
things, to relate what he has observed, to gm an objective 
rendering oi it and he has seen so intensely and so 
serenely that he is the most exact transcriber m litera 
turc And as the substance is so is the foim his style 
is exceedingly simple and exceedingly strong lit uses 
no ran or superfluous woid and is content to uso the 
humblest woid if only it conveys the exact picture of tlic 
thing seen In ten ytars he produced some thirty \olum< s 
With the exception oi 1 terte et Jean his novels excellent 
as they ate scarcely re] nt sent lnm at lus best and oi o\er 
two bundled (onte* a proportion must Ik njected But 
enough will remain to vindicate Ins claim to a permanent 
place m literature as an unmatched observe 1 ind the most 
peifect master of the short stoiy (i i K ) 

Mauritius, known also as Isit <>* Ikanci, an 
island m the south western poition of the Indian Ocean 
<500 miles cast of Madagascu l r >00 miles e tst of the coast 
of Afina JO 10 S anel 57 55 I Its mineral produe 
tions aie lew and unimportant The climate of the island 
cannot be consieiertd vuy healthy, and time weie sevcial 
very fital epidemics eluiing the latter hall of the 19tli 
century In common with Ke union it is exposed to seven 
and destiuetive cyclones but the soil is oi consulti ible 
fertility and the gieater portion of the level plains is now 
a vast sugir plantation Port Louis, the capital had 
m 1891 a population of about 70,000 but in 1897 this 
hid diminished to 55,000 a laige nuiiixr of its former 
inhabitants now living at villages on the railw ly lines 
stretching to the north and smith oi the isl ind J In se 
lines had m 1896 a total length of 105 miles In recent 
years extensive explorations lia\c been made in the beds 
<if some of the ancient lake s, and eonside rable ejuantities 
of the bom s of the extinct dodo, solituie and other short 
wmgc d birds, winch were almost or ejuite incipabh of flight, 
liave been discovcic el Some change s have t ike n pluc e since 
1882 in the governmental arrangements of the isl ind 
The I egislative ( ouncil now consists of 27 members, 10 
being elected, 8 ex ofltuo and 9 nominated by the 
.govcmoi In 1884-85 a constitutional change was nude 
by the introduction of an elective element into the lcgisla 
ture Under a moderate franchisee ten members are now 
elected one for e ich oi the eight divisions of the island, and 
two for Port Louis 

Ihe following statistics show the revenue and expenlituio of 
the colony — 



1888 

18J8 

1 K)0 

Revenue 

Fxpenditurc 

lla 

8 574 058 

7 771 679 

Hs 

7 620 820 

8 181 470 

Ks 

9 179 9/5 

8 06 8 911 


At the beginning of 1901 tlie public debt stood at £1 189 284 
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General Trade 



Of the al )\i g nu vl tiult tin following were the irincupal 
items ole \j it 



18KS 

IS >8 

n*oo 


Hh 

II 

Us 

Sngai \aluc 

28 / r 4 / 98 

24 / 2/ 090 

28 826 355 

Rum 

29/ 882 

8 800 

221 080 

Genoa nut oil 

107 2/ > 

T9 180 

46 4/9 

Vanilla 

ill f 19 

140 100 

169 821 

Aloo fibre 

690 8 8 

427 1 0 

940 432 


A great change is tal mg ] lace in tin ]>oi illation Mo tol lent 
loins lias passed fiom luiopcans to Hindus oi Chinese and the 
sugar estates of the island aie bung sinulaily ti insiuit 1 During 
the 5 yeais 1896-1900 land t tho \aluo of 9 0S1 490 lupecs was 
purchasul by Hindus fiom Mauntian plmtoi and anno 1804 
ical pro] eit) to tho value of 21 1 >9 9f r rupees The lolloping 
aic statisties of tho population including all nationalities — 



18S1 

is u 

1 *01 

Mai s 

20 ) ,60 

*0/ 101 

“I 

Female s 

l r l 287 

164 r %>2 

380 040 

Total 

360 84/ 

{/I 65 r 

J 

i*bo\c the 

Hindu (oolio pioportion was - 



249 061 

25 r 00 

261 136 


By the census of 189J the general ] ] ulation as rc ptets ithgion 
wasdmdul as folk ws Hindus (] agan) 209 0/9 Roman Catliolu s 
115 4 8 Maliommodans 34 761 I lotistanls 7107 

liinmiy education is jroMehd in 75 Go\ eminent and 98 de 
noimnitioiial and aide el seliools the numbi l of pupils on the l >11 
in 1900 bein 0 19 481 with an ab lace at tendance of 1 22 o 
Sooondaiy education is pi o vide. d in tho nova] < die go at f uie pipe 
(t mpoiMiily) with 109 puj lls the i yal t lie go school at tho 
Mime plate with 116 pupils anel the loyil ecllego school at I ort 
1 ouis with r l pupils (i si ) 

Mawkmai (called by the liuimesei Mauhmi) one 
of the largest states m the eastern division of the southern 
Shan States of Buima Jt lies ipproximntc ly between 
19 30 and 20 50 N and 97 50 ind 98 15 I , and 
has an area of 2787 sejuare miles The central portion 
oi the stite consists oi a wide pliin well witeied and 
undei in e eultivition The lest is e hit fly hills m ranges 
miming noith mel south Ilicic is a good deal of 
teak m the state but it lias been ruinously worked The 
Sawbwa now works as contractor foi C overnment which 
takes one thud of the net profits ltiee is tlic chief ciop, 
but much tobacco of good cpiahty is grown in tilt Langko 
district on the Te ng rivei 5 here is also a great deal of 
e attlo breeding Ihe population was estunited in 1892 
at 18,692, o\ci two thirds of whom were Slims anel the 
lemamdei raungthu (1502) Jiuimese (552) \angsek 
( 145), and Bed Karens ( 512) The Siwbwa pays a tribute 
of Its 13,000 for the ptiiod 1898-1902 The capital 
Mawkmai, stands m a fine paddy plnn m 20 9 N and 
97 25 1 It had about 150 houses when it fust submitted 
in 1887, but was burnt out by the Bed K uens m the foi 
lowing year It h is since recoveied Ihe re are vciyfine 
orange groves a few mile s south of the town at Kantu-uwn 

Max M tiller, Friedrich (1823 1900) Orient, 
alist and comparative philologist, was bom at Dessau, 
bth December 182 5 being the son of Wilhelm Muller, 
celebrated for his phil Hellenic lyrics lie lost his father 
before he had attaine el his fourth year but received a very 
careful education The eldc r Muller had endeared himself 
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to the most intellectual circles in Germany by his amiable 
character and his genuine poetic gift, and it was his son’s 
good fortune to meet m his youth with a succession of 
eminent friends who already interested m him for his 
father’s sake, and charmed by the qualities which they 
discovered in the young man himself, powerfully aided 
him by advice and patronage Mendelssohn dissuaded 
him from indulging his natural bent to the study of 
mum* , IrofcsHor Broc khaus of the University of Leipzig 
where Max Mullci matriculated in 1841, induced him to 
take up Sanskut Bopp at the Umveisity of Beilin (1844), 
nude the Sanskut student a scientific comparative phi lo 
legist Schelling at the same university, inspired him 
with a love for metaphysical speculation though failing 
to attiact linn to his own philosophy , Burnouf at Pans 
in the following yeai by teaching him /end started him 
cm the track of inquiry into 
the science of comparative 
religion, and impelled him to 
edit the Riq \ e<ia and when, 
in 1846, Max Muller came to 
England upon this errand, 

Bunsen, in conjunction with 
Professor II H Wilson prt 
vailed upon the hast India 
( ompany to undertake the 
expense of publication Up 
to this time Max Muller had 
lived the life of a pool stud mt 
supporting himself partly by 
copying inanuHcuptH but 
Bunsens introductions to 
(jut on Vk tom wind the Prince 
Consult, and to Oxfoid IJni 
Aoisity, laid the foundation 
for him of fame and fortune 
In 1848 the printing of Ins 
Rtq J eda at the University 
Press obliged In in to settle m 
Oxfoid, a step which decided 
his future career 1 1 e arrived 

at a favourable conjuncture 
the 1 racial mil stiije which 
had so long thrust learning 
into the background was just 
over and Oxford was btcom 
mg accessible to modem ideas 
The young German cxeited 
curiosity and intucst and it 
was soon discovered that, although a genuine scholar he 
win no mere bookworm Part of lus social success was 
di e to his readme ss to exert his musical talents at private 
parties Max Muller was speedily subjugated by the 
genius Ion He was appointed deputy laylonan professor 
of modern languages in 18 r )0 and the German Govern 
merit failed to temjit him hack to btiasburg In the 
following year he was made M A and honorary fellow of 
Ghrist Chunk, and in 18)8 ho was elected a fellow of 
\11 Souls In 1854 the l nmean war gave him the oppoi 
tunity of utilizing lus Quintal learning m vocabularies 
and schemes of transliteration In 1857 ho successfully 
essayod another kind of htuatuie in his beautiful stoiy 
Deutsche 1 iel#, written both m German and I n^lish He 
had by this tune become an extensive contributor to 
Higlish periodical literature, and had written several of 
the essays subsequently collected as ( hips from, a German 
Workshop The most important of them was the fasemat 
mg essay on “Comparative Mythology” m the Oxford 
Essays for 1856 His valuable History of Anuent Sanskrit 
Literature , so far as it illustrates the primitive religion 
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of the Brahmans (and hence the Vedic period only), was 
published m 1859 

Though Max Mullers reputation was that of a com 
parative philologist and Orientalist, his professorial duties 
at Oxford were long confined to lecturing on modern 
languages or at least their mediaeval forms In 1860 
the death of Horace Hay man Wilson, professor of San 
sknt, seemed to open a more congenial sphere to him 
His claims to the succession seemed incontestable for his 
opponent Momer Williams though well qualified as a 
Sanskritist, lacked Max Mullers brilliant versatility, and 
although educated at Oxford had held no University 
office But Max Muller was a I lbcral, and the friend 
of Liberals m university matters m politics, and m 
theology, and this consideration united with his foreign 
birth to bring the country clergy m such hosts to the poll 

that the voice of resident 
Oxford was overborne and 
Momer Williams was elected 
by a large majority It was 
the one great disappointment 
of Max Muller s life, and he 
never quite lecovered from it 
It was nevertheless service 
able to lus influence and repu 
tat ion by permitting him to 
enter upon a wider field of 
subjects Ilian would have beer 
possible othuwise Directly 
Sanskrit philology received 
little more liom him except 
m connexion with his later 
undertaking of lhe Sacred 
Rooks of tin Last but in 
dircitly he exalted it more 
than any predcecssoi by pro 
claiming its c ommanding 
]>osition in the histoiy of the 
human intellect by his Science 
of Language two courses of 
lectures deli vc reel at the 
Boyal Institution in 1861 
and 1863 Max Mulhi ought 
not to be descnbcel as ‘ the 
mtroducei of comparative 
philology into England ’ 
Inchaid had proved the 
Aryan afiinities of the C el tie 
1 ingu ige s by the methods of 
comparative philology so long before as 1831 Winnings 
Manual of Comparative 1 lalology had been published 
m 18 38 the discovones of Bopp and Pott and Pictet 
had been rtcogm/ed m bulliant articles m the Quar 
terly lit mew, and had guided the researches of liaw 
linson But Max Muller undoubteelly did far more to 
popularize the subject than had been done or could have 
betn done, by any predecessor He was on less sure 
ground in another elepartmtnt of the study ol language - 
the problem of its origin His speculations on this sub- 
ject brought bun into collision with the Darwinians 
though the*y were pel haps no more capablo than himself 
of seeing more than ono side of the cjuestion He wrote 
upon it as a disciple of Kant, whose Critique of Pure 
Reason he translated His essays on mythology are among 
the most delightful of his writings, but their value is 
somewhat unpaired by a too uncompromising adherence 
to the seductive generalization of the solar myth. 

Max Muller s studies in mythology led him to another 
field of activity in which his influence was more durable 
and extensive, that of the comparative science of religions. 
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Here, so far as Great Britain fa concerned, lie does deserve 
the fame of an originator, and his Introduction to the 
Science of Rehyum (1873 — the same year in which he 
lectured on the subject, at Dean Stanley s invitation, m 
Westminster Abbey, this being the only occasion on which 
a layman had given an address there) marks an epoch It 
was followed by other works of importance, especially the 
four volumes of Gifford lectures, delivered between 1888 
and 1892 , but the most tangible result of the impulse he 
had given was the publication under his editorship from 
1875 onwards, of 1 he Sacred 1 took* of the Last, m fifty 
one volumes including indexes all but three of which 
appeared under his superintendence during his lifetime 
These comprise translations by the most competent scholars 
of all the really important non Christian scriptures of 
Oriental nations which can now for the hrst time be 
appreciated without a knowledge of the original language s 
The advantage to the comparative study of religions is 
unspeakable , considering indeed how few are able to 
read more than one or two Oriental languages it may be 
said to have rendered such a comparison for the hrst time 
possible If the positive value of the books thus inter 
preted proves less than was anticipated, this fact too has 
its useful side Omne iqnotum can no longer be taken 
pro maqni fico Max Muller also wrote on Indian pJnlo 
sophy in his latter years, and his exertions to stimulitt 
search for Oriental manuscripts and inscriptions were 
rewarded with important disco verus of eaily Buddhist 
scriptures, in their Indian form made in lapan He 
was on particularly friendly terms with native Japanese 
scholars and after his death his library was purchased 
by the University of Tokyo 

In 1868 Max Muller had been indemnified for Ins 
disappointment over the Sanskrit professorship by the 
establishment of a chair of comparative philology to be 
tilled by him lie retired, however from the actual duties 
of the post in 187") when entering upon the editorship 
of lhc Parted Bonis oj the Fast I he most lemarkable 
external events of his latter years were Ins delivery ot 
lectures at the restored University of Strasburg m 1872, 
when he devoted his honorarium to the endowment of a 
Sanskrit lectureship and his presidency ovi r the Inter 
national C ongress ot Orientalists in 1892 But his days 
if uneventful wire busy He participated in every move 
ment at Oxford of which he could approve and was 
intimate with nc trly all its men of light and leading hi 
was a curator of the Bodleian Library and a dt legate of 
the University Press He was acquainted with most of 
the crowned heads of Furope and was an especial tavourite 
with the English royal family His hospitality was ample 
especially to visitors from India whe rt he w as far better 
known than any other European Orientalist His dis 
Unctions conferred by foreign governments and learned 
societies were innumerable and, having been naturalize d 
shortly alter his ai rival in Ingland he received the 
high honour of being made a privy councillor In 1898 
and 1899 he published autobiographical reminiscences 
under the title of Auld Tanq Syne He was wntmg a 
more detailed autobiography when ovei taken by death on 
28tli October 1900 shortly after he had written in the 
Ninetetnth Centut y, on the religions of China and vindi 
cated the British cause m South Afnei against Professor 
Mommsen Max Muller married in 1899 Ccoigiana 
Adelaiele Grenfell, sister of the wives of Charles Kingsley 
and J A Iroude One of his daughters Mrs Conybcare, 
distinguished herself by a translation of Scherer s History 
of German literature but died shortly afterwards 

Though undoubtedly a great scholar Max Muller did 
not so much represent scholarship pure and simple as 
her hybrid types — the scholar author and the scholar 
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courtier In the former capacity, though manifesting 
little of the originality of genius, he rendered vast service 
by popularizing high truths among high minds In his 
public and social character he represented Oriental studits 
with a brilliancy and conferred upon them a distinction 
which tin y had not previously enjoyed m Great Britain 
There wire drawbacks m both respects the author was 
too prone to build upon insecure foundations and tin 
man of the world incurred censure for failings which may 
perhaps bo best indicated by the remark that he seemed 
too much of a diplomatist \amty and kindred faults 
may eisily be detected m his writings, but the sum of 
foibles seems insignificant m compar son w ith the life of 
intense labour dedicateel to the service of culturo and 
humanity (kg) 

Max we I It own So Dumfries 

Mayaguez, a city situated at the west end of 
Porto Rico 72 miles west south west of San Juan It was 
founded in 1752, is the third m populit ion and tin most 
pleasant and most beautiful city of th< island Its streets 
are wiele shaded and lined with handsome residences and 
shops The public buildings art numerous and com 
inodious, including a cathedral, thcatie the couit houst 
(Ayuntamiento), hospital ban icks and custom house 
Tho city has a public hlnaiy and excellent waterworks 
It is lighted by electricity and until recently possessed 
the only tramway on the island Mayiguez Playa, where 
the shipping is earned on as at Ponce is about three miles 
fiom tho mam eity Much coffee is exported 1 opulation 
(1899), about 15,187 

Mayavaram, a town ol Pntish India ill the 
Janj ore district of Madias on the ( uivery river junction 
on the South Indian k ill way 17 i miles south of Madias 
1 opulation (1891) 21 765 municipal income (1897-98), 
Its 35,810 It makes a speciality of the fine cotton cloth 
known is hornad fiom the suburb in which the weaveis 
live Tlu municipal high school had 117 pupils m 
1897-98 

MaybolO y a burgh of baiony and police burgh of 
Ayrshne, Scotland, 9 miles south by west of Ayr by rail 
1 he four prm n pal boot f actones employ 1700 hands and 
the trade of 1899 made a ricoid The minufietun of 
agneultuial implements is also a stajdc inclustiy Tlu 
municipal buildings arc moduli One of the public 
schools has a secondary dcpaitment 1 opulation (1881) 
4474, (1901), 5892 

Mayen, a town of Piussia, m the Rhine province 
on the east side of the I if el, 16 miles west of Coblenz 
It has lava and slate quarries various textile industries 
tanneries oil and flour mills and tobacco factories It 
has fiagments of its media val walls and a medneval keep 
(restored in 1891-94) Population (1885), 8110 (1900) 
11,961 

Mayence bee Mai**/ 

Mayen ne, a dcpaitment of the noith west of 1 ranee 
watered by the May emit 

Area 1987 square miles The population 340 003 in 1886 
numbered dll 207 in 1901 Bnths m 1899 7001 of v\ 1 1 li -90 weie 
illegitimate dtaths 0851 imunagcs 2362 Thutwcr m 1890 
626 pmnary schools with 45 000 pupils t per cent ol tho pojula 
tion being illiterate The land under cultivation amount* l m 
1896 to 3 183 677 anes 889 fll aeios being plough land and almost 
all tho rest grass lan 1 The wheat eroj f 1899 was valued at 
£1 200 000 meslin £156 000 barley £472 000 oats £o-0 000 
buekwheat £120 000 potatoes £3 48 000 mangold wurzol 
£232 000 Naturil pastures yielded £ i32 000 hemp £31 000 
flax £6400 apples £168 000 The live stock included 78 550 
horses 292 080 tittle 72 660 shoep and 70 460 pigs Mining m 
3898 produced only 35 000 metric tons of coal Spinning at Laval 
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and at Oh&teau Gontier i a the only industry of a department which 
m almost exclusively agricultural Laval the capital, had in 1901 
30 856 inhabitants 

Mayen ne y chief town of arrondissement and rail 
way station, department of Mayenne, h ranee, 18 miles north 
by east of I ival A statue of Joan of Arc was erected 
m 1896 The “ cloth manufacture consists of tickings, 
linens, handkerrhiefs, and calicoes There is a depart 
mental asylum and a practical school of agriculture 
about three miles from tlic town Population (1891) 
7386, (1901) 10,125 

MayhOWp Henry (1812-1887), Lnglish author 
son of a London solicitor, was born in 1812 He began 
to study law under his father but soon gave it up for 
writing With Gilbert h Beckett, in 18H, he started 
the first of several ephemeral pai>ers, which introduced 
him to journalism , and he had a fairly successful opening 
with one or two farces His brothers IIorac K (1816-1872) 
and Augustus Sfptimus (1826- 1875) also took to 
authorship, and with them Henry occasionally collaborated, 
notably with the younger in stories like Iht GreaUat 
Plague of life (1847), and in Aftmg ( haradea (1850) 
in 1841 Henry Mayhew was one of the loading spirits m 
the foundation of Punch , of which he was for the first two 
years joint editor with Mark Lemon He afterwards 
hgured as a wnter on all kinds ot subjects, and published 
a number of volumes of no permanent leputation — 
humorous stories travel, piactical handbooks, and 
journalism of vinous sorts He is credited with being 
the first to “wnte up the poverty sick of London life 
lrorn a philanthropic point of view, with the collaboration 
of either write is lie published / ondon Labour and London 
Poor (1851, completed 186 f) and other works on the 
subjeet, winch hid cemsidei ible influence at the time He 
died in London, 25th July 1887 Horace Mayhfw also 
contributed to 7 unch up to 1852, and was the author of 
several liuinoious publications and plays Both his and his 
biothe r Augustus s volumes weic enriched by (Jruikshank s 
lllustiations, and then sumval is mainly due to that 

MayO, a maiitnue county of Ireland, piovmce of 
Connaught 

/ opulatum — lhc area of tho administrative county in 1900 wan 
1 127 777 acres of which 1 / -/9 wore tillage 14 /G4 pasture 
129 fallow 88/0 plantation 278 151 tuif L >g 44 517 marsh 
212 644 banen mountain and /I 123 water roads fences &c 
The now administrative county under the Loial C overnment 
(Ireland) Ait 1898 includes two electoral divisions lormorh 
situated in Galway and tint o oh i toral divisions fonuerly situat d 
inSlig* hut is dimimshtd In two el«< toral divisions now added 
to other counties Hit population m 1881 was 24o 212 m 1891 
219 011 and m 1901 202 02/ of whom 99 058 were malts and 
10 1 f 09 ft males divided as lollows among tho ditloiuit religions 
— Homan ( itholits 198 014 I rotestant Episcopalians 1757 
Piesbyti ruins 502 Methodists 100 and other denominations 
128 1 he tie uam of population In tween 1881 and 1891 was 10 f8 

pti cent and between 1891 and 1901 7 3 portent The average 
number of icihouh to an one w r as 10 in 1891 and 15 in 1901 
Of th total pot illation in 1891 20/ / 4 jlisoiis inhabited the 
rural distiats bung an avtrago of 191 persons to each stpiaio 
mile un lor (tops and pasture Iht following tablo gives the 
tltgite ot etlut aln n in 1S91 - 
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1 lie ]uut cnfa n u of llliteiatos among Homan Catholics in 1881 
was 4f J In 1891 theio wire thiee supuior schools with 2>1 
pupils (Roman Catholics 211 and I rotestant s 18) and 410 

J irimary schools with 10 840 pupils (Roman Catholics 10 008 and 
rote slants 8o2) The number of pu]ils on the rolls ol the 
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National schools on 31st December 1900 was 37 402 of whom 
36 707 were Homan Catholics and 695 Protestants 
The following table gives the number of births deaths and 
marriages in various years — 

Year Births Deaths Marriages 

1881 6013 3277 844 

1891 50o8 3339 703 

1900 4491 2817 808 

In 1900 tho birth rate per thousand was 22 2 and tho death rate 
1 J 9 tho rate of illegitimacy was 3 jor cent of the total births 
the total number of emigrants who left the county between 1st 
May 18 r l and 31st December 1900 was 164 291 of whom 74 924 
were males and 89 867 females The chief towns in the county 
are Balhna Westport and Castlelar 
Administration — The county is divided into four parliamentary 
divisions — North South Last andWtst the number of registered 
electors in 1901 being respectively 7655 8412 8204 and 8412 
Ihe rateable value in 1900 was £318 829 By tho I oeal Govern 
mont (Ireland) At t 1898 tho fiscal and administrative duties of th© 

f raud jury woie transferred to a county council urban and rural 
lstriet councils were established and under that Act tho county 
now compnses three urban and eight rural sanitary districts 
Agriculture — Ihe following tables show the acreage under 
crops including meadow and clover and the amount of live stock 
in 1881 1891 1895 and 1900 The figures for 1900 are for th© 
new administrative count} — 
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In 1900 tho total value of the cereal and other crops was estimated 
at £1 091 683 The number of auos under pasture in 1881 was 
r 4, 040 in 1891 a47 2/9 and in 1900 534 /64 
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The number of milch cows m 1891 was 52 710 and in 1900 
57 432 Mayo supjoits moie sheep than any othu county in 
Ireland except Calway It is cstimat cl that the total value of 
cattle sheep and pigs for 1900 was £3 34 3 601 In 1900 the 
number of holdings not exceeding 1 acre was 2104 botween 1 
and 5 3490 between 5 and 1^ V 180 betwcon l r and 30 
9/44 botween 30 and 50 290u between 50 and 100 1690 
be twoon 100 and 200 7fl between 200 and 500 459 and above 
r 00 198 —total 36 341 Tho number of loins issued (the number 
of loans bung tho same as the number of tenants) under the land 
1 urehase Acts 1885 1891 and 1896 up to 31st Maich 1901 was 
759 amounting to £193 273 Ihe number of loans for agricultural 
improvements sanctioned under sect 31 of tho Land Act 1881 
between 1882 and 1901 was 986 and the amount issued was 
£63 649 The total amount issued on loan foi all classes of works 
under the Land Improvement Acts hom the commencement of 
operations m 1847 to 31st March 1901 was £232 761 

jhii/ici its —1 he number of boats registc red in 1900 m tho deep 
sea and coast fishing distncts of Keel Belmulltt and Ballycastle 
was 485 employing 2449 hands The number of persons employed 
ui the same ycai in the salmon fishing diatnct of Balhna was 
450 (w u p 0 ) 

Mayotte bet C omoro Islands 

Maysvllle, a city of Kentucky USA, capital of 
Mason county, on tho Ohio i iver m the north eastern part 
ot tho state, at an altitude of 511 feet It is on the 
Chesapeake and Ohio and the Iouisxille and Nashville 
luulwaj s, in a fanning region and has vanod manufactures 
i Population (1890) 5 358 , (1900) 64 23, of whom 237 were 
foreign born and 1155 wue negroes 

Malayan (LI fadida\ the port for Marrakesh 
(from which it is 110 milts nearly due north), Morocco It 
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does a considerable gram and wool trade It was built by 
the Portuguese m 1509, and abandoned by them m 1769, 
the inhabitants settling at New Mazagan, in Brazil There 
are European merchants, vice-consuls, and missionaries 
The exports increased from £125,416 m 1896 to £360 577 
m 1900 and the imports from £156,860 in 1896 to 
£281,690 in 1900 The port was cleared m the same 
two years by totals of 130,883 and 189,013 tons rcsptc 
tively Population, about 10,000 

Maaeameti a town m the arrondissement of Castrc s, 
department of Tarn, I ranee, 33 miles m direct lino south 
south east of Albi, on the railway from Castrc s to bt Pons 
Manufacturing activity has greatly increased, and now 
includes important tanneries and leather dressing woil s 
About 10 establishments are employed m wool spinning, 
and 22 m the manufacture of ‘ swanskins and flannels 
The total annual value of manufactured pioducts is about 
£800 000 Extensive commerce is carried on m wool 
ind raw hides from Argentina Australia, and Cape t olony 
Ihere is a large model dairy Population about 10 000 

NlaZAVTOflj a town of Spain, m the province of 
Murcia, to the east of Cartagena four miles from the 
eoast Its population was m 1887, 16,454, and m 
1897, 17,047 Ihe re are soap and flour mills and metal 
lurgic factories The mountains near contain rich beds 
of iron and lead ores, m working which one company 
employs 1200 workmen A railway five miles long unites 
Mazarron to the port where there is a suburb with 2500 
inhabitants (mostly engaged m fisheries and coasting 
tilde) There are banaeks, a customhouse, and nil 
portant lead works Outside of the suburb there aie salt 
pans most of the proceeds of which are expoited to 
Giheia The total output of the Mazanon lead mines m 
1898 was nearly 87 000 tons About 450 vessels xisit the 
port annually impoiting chiefly eoal, maehmcij, tmibu 
salt hsli, and flour, and exporting lion oio coppci and 
argentiferous lead The total miports in 1898 amounted 
to 40,908 tons and the total exports to 50 120 tons 
Ihe trade is largely with (ire it Bntain 

Mazatlan, a town and poit of Mexico, m the 
state of feinaloa on the Picifie It is the leading com 
mercial and industrial Mexican town on the Pacific and 
is a port of call of several steamship lines it has a 
w< itlier blue iu a fine custom house and other public 
buildings also tramways and a clumber of commerce 
ihe depth of wxtci on the bar varies from 12 to 15 feet 
Population (1895) 15 852 

Meade, George Gordon (1815-1872), 
Vmencan soldier, was born m Cadiz Spain 31st December 
1815 Graduating at the United States Milit try Academy 
m 1835, he served in Honda in the 3rd United States 
Aitillcry against the Sennnoles Resigning from the 
aimy m 1836 he became a civil cngmcci and constructor 
of railways and was soon engaged under the Wai Depart 
ment m the survey of the Delta of the Mississippi In 
1842 he was appointed a lieutenant m the corps of the 
topographical en 0 ineeis In the war with Mexico he was 
successively on the staff of General /acini y laylor 
General William T Worth and General Robert Pit terson 
and was breve tted for gallant conduct Until the Civil 
Wu he was engaged mainly on the lighthouse boaid and 
in the survey ot the North Western Lakes, of which he had 
charge, having reached the rank of captain of topogri] ducal 
engineers He was considered a conservative scientific, 
and highly intellectual engineer and had proved himself 
a model officer in the held and under fire In 1861 he 
was appointed a brigadier general m the l nited States 
Volunteers and had command of the 2nd Bngade of the 
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Pennsylvania Resents m the army of the Potomac under 
General M Call lie was m the battles of Mechanics v die 
and Gaines s Mdls, and being severely wounded at the 
advance at New Market Cioss Roads on the day before 
the battlo of Malyun Hill, he was absent fiom Ins com 
maud until tho s< cond battle of Bull Run, after which he 
obtained tho command of the Reserve Division At the 
battle of South Mountain he distinguished himself by his 
skill and intrepidity, ind when General Joseph Hooker 
wis wounded he succeeded to the command ot tho 1st 
corps of the irmy on the field of battle 11c was e»i>ecittlly 
mentioned for the suvnes ot Ins command at the battle 
of I redeneksburg and was piomoted to the lank ot major 
gener il 

In December he w is pined m pernninnt command 
of the fifth aimy coips At tin battle of ( haucellors 
\ille he displayed gre it mtiepiihty and energy and a 
thorough comprehension of the situation and was ap 
pointed to the command ot the aimy of the* Iotomac 
in June 1861, on the eve oi tho Gettysburg campaign 
Ihe details of the problem he was now called upon to 
solve could not have been known to him m Ins previous 
subordinate position but he justified tho confide nco which 
the better class of ofheers had always reposed m him 
Upon ascertaining the position of the enemy lie at once 
made dispositions to concentrate upon Gettysburg In 
the famous three diys battle that followed, General 
Meades pi in pioved to bo the best possible m the cir 
cumstauces, forcing the Confederates to attack tho well 
chosen Union position In the result Meade with 84,000 
men defeated the army of General Lee, numbering very 
lie irly the same as the active portion of lus own army, 
one of his corps not being engaged Lee letreating to 
tho Potomac, Meade followed by a longer louto and pro 
posed to attack on the morning of 14th July but the 
enemy ciosstel the nvei during the night Meade was 
tlie fust Union commindti to defeat J to in the open 
field and his xictoiy wis the tinning point of the war 
He was lewaidcd with the commission oi bngadiei 
genual in the rcgulu aimy Until Jets sui lender at 
Appomattox Couit House Meade commanded the army 
of tho Potomu Ills manauvies when Lee attempted 
to pass to his right and obtain the position t tween 
linn and Washington wuc masteiful and the actions 
of Bnstoo fetation, Kelleys lend and Rappahannock 
fetition, and the operations at Mile Run increased tho 
confidence with which his army regarded him Giant, 
commanding all the armies of the United fetates, joined 
the army of tho Potomac in the spring of 1861, and 
remained with it until the end of tho wai but he 
continued Meide in Ins command, and successfully urged 
lus appointment as major gener il m the regulir army 
(18th August 1801) eulogizing him as the commaridti 
who had successfully met ind defeated the best general 
and tho strongest aimy on the (onfedcrite side Alter 
tho war Meade commanded the military division of the 
Atlantic and the Department of tlie Past until August 
1808 He then took command of the mill! iry distncts 
embracing Georgia and Alibama and then of the Depart 
ment of the feouth compiismg the saint states together 
with feouth Carolina and 1 lomla At the time of his 
death lie was m command of the military division of the 
Atlantic He dud at J hiladclphia, Otli Novunbei 1872, 
of pneumonia which was aggravated b} compile at ions 
resulting from the wound he uc fixed at New Market 
Cross Roads in 1802 llic ilc n rec of I L D wts conferred 
upon lnm by llarvaid Umxusity and lus scientific 
attainments xvcri recognized by the Ameiiean Philo 
sophitAl feociety and tlie 1 eniisjlvam i Aeidemy of 
Nitural Sciences (a s w ) 
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Meadvllle, a city of Pennsylvania, USA, capital 
of Crawford county, on trench Creek, in the north 
western part of the state, at an altitude of 1078 feet It 
is on the tne, and the Pittsburg Bessemer and Lake Erie 
Hallways and its manufaetures are varied It is the seat 
of Allegheny College, a Methodist Episcopal institution, 
which in 1899 had 16 instructors and was attended by 
299 students including 111 women Population (1890) 
9520 , (1900) 10 291 of whom 912 were foreign bom and 
173 wt re m grots 

Measuring Instruments, Electric —in 

all departments of electrical engineering, and in the appli 
cations of electrical science in the aits and industries, 
it is nect ssary to be able to mako exact measurements of 
the eketne quantities with which we are concerned These 
are stated in certain units (see t lfctriuty TV), and 
art practically ascertained by appliances called electric 
measuring instruments, which may be divided into 
various spuics and typos, according to the nature of the 
measurement to be made and the scientific fact or pnn 
ciple on winch they depend They may be classifu d thus — 

(a) Liu trie current measuring 

instruments or Amperemeters 

(b) L lectin potential or Voltmeters 

(r) Pltctnc pawn or Wattmeters 

(d) Llutru u Hist ana oi Ohmmctcrs 

(e) / U eti it t v ertf v or b rgmt tt rs 

(/ ) Llectnc quantity oi Coulombmeters 

Ihe last two classes include the chief types of electric 
house meters in addition there au forms of instrument 
especially employed m connexion with alternating current 
measuroim uts such as those for determining the wave 
form of periodic currents (see I'LKdRlcii Y Tfl , and 
b llc tjuc ] l v Sin pi Y II) and those for determining the 
tu quern t/ and power factor of alternating or pci iodic 
currents Wc may then furthermore divide all the above 
instruments into various tyjxs, dej tending on their pnn 
ciples of construction namely, (l ) Meet r adynamic (n ) 
hlictwnuujnetic (m ) Lluti other mal f (l \ ) L Uctrostatn , 

( v ) / lictroch cam cal 

Instruments of each sjiecics can be made m some oi all 
of the five types Thus foi instance cum nt me asuring 
instruments may be t It t trodynamic, electromagnetic oi 
electrothermal, but not tntmly electrostatic whilst 
potential me asui mg instruments may be of all the above 
tyyies C urront measuring instruments nny be addition 
ally divided into (1) qahanomtttrs and (2) amperemetti s 
oi ammeters Galvanometers are instruments that simply 
indicate the value of an electric current m 
meter* 8(),m al bitiary units, w homes am ]>ere meters oi 
amine te is indie ate its value directly m practical 
units or amperes Unelei the htad of e lectrodynamie 
curront measuring instruments are included such instru 
monts as Sumeiiss elec tioel\iiamome ter Loid Kelvins 
ampere balances and various other forms of Webers tlee 
trodynamometoi unde i e le e tromagnetie cui lent measuring 
instillments those ot Weston 1 \ershed Naldtr l)obro 
volsky and others and under electro thermal current 
measuiing instruments those of Hartmann and Braun 
Holden and ( ardow An lmpoiUnt class of current 
moasurmg mstiuments ma> be called potentiometer 
amm* ters In these mstrume nts the current to be me asui eel 
is passed through a strip of metal of low re sistanee and 
tho fall m potential down this resistance is measured by a 
smtablo voltmtter or potential measuring instrument 
Tho value of tho current is dtduced fiom tho numerical 
quotient of the fall m potential by the resistance 

In the Siemens dynamoinetei (I lg 1) there are two coils ol 
wire one fixed (F) and the other (D) suspended by a bundle of 
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silk fibres the suspended coil embraces the fixed coil and has its 
axis at nght angles to it The movable coil is attached to a fixed 
torsion head through a steel spiral spring (S) and carries an 
index needle (I) The torsion head is provided with a circulat 
scale of degrees The terminals of the movable coil dip into fixed 
mercury cups (M M) by means of which one and the same current 
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can be sent through the fixed and movable coils or for some uses 
of the instrument different currents may be sent through the two 
coils In any case the mcchumeal forces brought into play depend 
upon the product or mean product of the values of the currents m 
tho two coils If for instance the same current is passed through 
the coils in senes tho movable coil tends to twist round so that 
its axis cemits more into line with that of the fixed coil which 
can bo brought batk to its original position ly applying to tho 
toision hoad (T) a twist and thereby twisting the top end of the 
spiral spnng Tin angle through which T must be twisted to dc 
this is propm tional to the torque or couple thereby applied to the 
movable coil and this couple is proportional to the square ol the 
strength of the current flowing through the coils Hence tic 
square root ol the twist given to tho torsion li ad multiplied by a 
constant will he numerically equal to the value of the cunent in 
amperes Since the direction of the fora is not altered hj revers 
ing the direction of the cuiroit the instrument is suitable for 
measuiing alternating eurrents provided that the time of free 
vibiutun of the movable coil is huge compared with the periodic 
time of the cun ent Under these lust conditions however when 
tho same curient traverses both toils the instillment measmes the 
squart loot of tho moan of the equidistant values of the. current 
dunng the tyclt or as it is generally culled the root vuan square 
{JIMS) itihie >f the current If twr tun cuts differing m phase 
blit ulentual in frequency are passed through the two < lrcuits then 
tho torque is pioportional to the mean value of the product of tht 
instantaneous values ol tht currents 1 

Hie details ol lord Kelvins ampere balances au deserd ed 
under Fifi iiuoiiy III and it may theicloie licit simply be 
mentioned that these instruments aie runctieally eh< trodynamo 
metcis m which a movable coil is dis] lured relatively to a fixed 
coil when the same current passes tlire ugh them both anil tho 
coils aro hr night lack to their ouginal position by the application 
ol a torque oi cou} le due to tht ] osition of a weight sliding al ng a 
se ale attached to the me vabh coils 

One of tho most convenient of the ehctiomagnctie curient 
mtasurmg instruments is the ammctei devised by Weston In 
this the. lo is a fixed permanent magnet pieparod of a special 
stcol and so ti rated as to possess a very constant mtci polar field 
Between the poles of this magnet is placed a small circulai toil 
fixed to an axis which is earned in p welled bearings like those ol a 
watch Ihe current is jassed into and out ol this coil by small 
and very flexible wires The cul is eonstiained to tike up a 
definite j osition by means of a line spnal steel spnng ami it 
carries an index needle moving over a scale of digiecs The 
noimal po ltion of the coil is with its plane parallel to the 
direction of the magnetic field but when a current passes th tough 
the coil it is deflee ted against the controlling couple duo to the 

1 lhere are mauv el< e tne measurements whieh can he die ted 
1 > employing the two circuits fixed and movable of the electro 
dynamometer sepaiately and passing through them two alternating 
e.urrtnts differing it nm> lx m jhase For details of such measure 
menta and use of the instrument the reader is referred to a treatise 
on Alternating (urrents of Electricity by T H Blakeslej 2nd ed 
chap \i I ondou 1880 also to a valuable paper by Prof H A 
Rowland m the Ameruan Journal of is cience December 1897 or 
Electrician vol xl p 251 
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spring and takes np a definite position in accordance with the 
value of the current. The scale of the instrument is graduated to 
show the value of this current directly in amperes or mtlliamperes 
One advantage of these Weston movable coil instruments is that 
the scale divisions for equal increments of current are very nearly 
equal and moreover there is no dead or non divided part of the 
scale They arc exceedingly useful for the measurement of con 
tmuous currents varying from a centiarapcre up to ono or two 
deciamperes, and for the measurement of larger currents a resist 
ance is included winch shunts part of the current so that only 
a definitely selected portion of it goes through the rao\ able coil 
They have however the disadvantage that they tan only be used 
for continuous and unidirectional currents and not for alternating 
currents 

The construction of a number of instruments used for the 
commercial measuiernent of electric currents depends upon the 
fact that a small mass of iron placed m a non uniform magnetic 
held tends to move from places ol weak to places of strong held 
It a circular coil of insulated wire is placed with its plane vertical 
and axis horizontal and if a small mass of iron is suspended fiom 
a pivoted arm so as to occupy a position somewhere near the 
contn of the coil then when the coil is traversed by a current the 
non will move (rorn the position near the centre of the coil where 
the field is weak to a position near the innu surfai e of the coil 
where the field is stronger This motion can be resisted by the 
weight of the non and its inovemont indicated by the net die 
attached to the axis of rotation In this manner an instrument 
tan bo constiuctcd in which there is a definite position for the 
lit odle coi responding to every stated value of the current through 
the coil Another method is to place a cylindncil toil or hehx of 
wire m a vertical position and so arrange a small piece of soft 
irm balanced upon a pivoted aim that it is situated ncai tho 
mouth of the coil when no current is passing but is drawn more 
or loss into the coil when the cui rent is started Of such foim aie 
tho amporemoters devised by von Dobrovolsky and otheis A 
movable iron mass may bo arranged to be diawn in bttwi en two 
fixed pieces of lion placed in the held of a fixed coil as m tlu case 
of the instruments of Everslied 

Another lnige class of ammeters depend for their action upon tlu 
heating effect of the current If a fine wire or numbei of fine 
wno8 joined in paiallel are traversed by a current they become 
heatoa If they arc contained 111 an en< h suie which is kept at a 
constant tem pei atm e the tern pci aturc of the wnes will use until 
the rate at which they lose energy by ladiation is equal to the 
late at which energy is dissipated in them by tho current Tlu 
tomperatuie will then remain constant and can ho measmecl by 
the linear elongation of the wire or wires if ono end is fixed and 
the other cud an auged to move an indicating chvicc Altcinat 
ively both ends of the wire may be fixed and the extent to which 
it sags on expansion may he measured by some suitable indicating 
gear as in the instruments of Hartmann and Biaun 

By far the most satisfactoiy method ef measuring continuous 
currents is that involving the use of a pot( nt u mrtt r mil a low 
resistance An essential requisite m eveiy electric lahoiatoiy ih 
a set of strips of metal composed cf some alloy not altering its 
resistance greatly with temperature (see Eikchiicitv I ) These 
strips are cut and formed so as to have a lesistance he tween 
two particular terminals called potential terminals of a known 
low value sucli foi instance as one tenth one hundredth or one 
thousandth of an ohm These aie technically termed low resist 
ance strips By moans of the potentiometei and a Clark cell the 
diffeicnic of potential between tho potential teiminals of such a 
stnp may he moasuied when a continuous current is flowing 
thiough it The value of the curicnt m ampeics is then given by 
the quotient of this difference of potential in volts divided by the 
lesistance of the stnp in ohms For measuring very large c urrmts 
these resistance stnps may consist of tubes of manganin cooled by 
water flowing thiough thorn In this manner a very high c uricnt 
density can bocmployod The advantage of u mg resistance strips 
for the measurement of emtmuous cui rents is that tho voltmeter 
or potentiometer pait of the instrument need not hi m close 
proximity to tho resistance strip Thus the whole current 
passing out of a continuous eurient generating station can he 
passed through a strip of platinoid of appropriate si/c and known 
resistance and tilt cm lent value determined by measuring with a 
suitable voltmeter the fall of pressure down the strip the volt 
meter being placed a mile away if necessaiy 

A good amperemeter should m the first place, if jiossible 
be suitable for use both with continuous cuiruits and 
alternating currents In the next place, its indications 
should be the same for the same true current value whether 
it has been just previously employed for measuring another 
larger current or not In the third place the scale divisions 
should if possible, be equal, so that inciements of currents 


correspond to equal scale movements of the indicating 
needle , and fourthly, the correctness of its indications should 
not be affected by any heating effect of the current in the 
coils, or by the presence of external magnetic held These 
requirements are seldom, if over, complied with in the same 
instrument In all qraxnty instruments, m which the con 
trolling force is a couple due to a weight, a correc tion is 
necessary for the latitudt of the place at which the 
apparatus is usid The value of the acceleration of 
giavity is about one half per cent gioatu at the poles of the 
earth than at the equator, the value of q in contimetres {>er 
second squared being 978 1 ut the latter and 98 \ J at tin 
former Hence a gravit} instrument standardized and 
made correct for use m London would show an error of 
about one quarter jier cent if ustd at the equator or North 
Pole Again in all instruments which depend ujion the 
employment of soft iron mo\ing in a magnetic field there 
is generally a hystiiesis error which will exhibit itself if 
two readings are take n with the same small current, but a 
reading with a very large cunuit interpolated A hyster 
c sis error is indicated if the scale re admgs ol the instalment 
are not the same when a series of currents in ascending 
magnitudes are passed through the instrument and then 
the same currents in descending magnitudes the reason 
being that the small mass of iron becomes magnetized and 
does not immediately demagnetize itself Again, ammeters 
having a fixed jicrmanont field magnet are iffectcd by the 
action of stiay magnetic lie Ids and this is also the ease 
with dynamometer instruments like that of Sic mens, winch 
are liable to give maccuritc measurements of continuous 
curunts owing to the influence of the horizontal magnetic 
field of the eaith A Siemens dynamometei, thcrofoic 
when being used with a continuous eurient should ilwajs 
be placcil with the axis of the movable coil in the diuction 
of tlu magnetic meridian since the passage of a current 
through the movable coil does not then tend to disturb its 
position apart from the e fleet produced by the field of the 
fixe d coil 

Mxny of the above types of instruments can be employed 
as Voltmeters or J otrnttal Wiasimnq Instilment* if they 
are wound with a wire of high resistance J ° Voltmeters 

measure the difference of potential lie tween two 
places we may measure the eurrent which flows through a 
circuit of high resistance connecting these place s but it is 
an essential condition tint the potential difteicnec shall 
not be sensibly distm lied by such shunted current lienee 
a voltmeter depending upon the flow of an electric cum nt 
through the instrument whetlici it be of tlu e It c trodynamic 
electromagnetic or elcetiothcrmal tyjie must be constructed 
with coils of wire having a it sist nice of several hundred, or 
piefcrably sc viral thousand ohms Well known types of 
voltmettis corresponding to tlu Weston Nalelcr Dobro 
volsky and bvorshed unmtiers are in use It is prefer 
able howevei when possible to employ an electrostatic 
voltnifter li two metal suifaees arc kept it different 
potentials there is a stress or mechanic il font between 
them, drawing them together which is propoitional other 
things being equal, to the squue ol the difference of 
potential Hence the foree icquiied to muntam the plates 
in their original position is a moisuie of then diflercnec of 
potential P iking idvantigc of this principle many well 
known inventors have dt vise d ingenious forms of ehtfto 
static voltmeters One of the best known of these is Loid 
Kelvin s multicellular voltmetc l 

In this instrument (1 lg 2) thru aie two sits f fixul metal 
plates (F) connected together and having a qundiant il shape 
that is approximately the shape ol a qimta of a nndai dis In 
the centre between them is suspended a nee lie (V) which eon 
sists of a light aluminium axis to which are afhxe d a number ol 
paddle shaped aluminium l lad<s This needle is suspended 1 y a 
tine platinum silver wire (W ) and its normal position is such that 

s VI - 7S 
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the aluminium paddle blades are just outside the quadrantal-shaped 
plates If the needle is connected to one terminal of a circuit and 
the fixed plates or cells to the other member of the circuit and a 
difference of potential is created between them then the movable 
needle is drawn in so that the aluminium blades are more included 
in tbe fixed plates llus mo v an on t is resisted by the torsional 



f. k 


ngidity of the suspending vn in and limit o a fixed indicating needle 
attached to tho mm aide s\stem can he made to indicate directly 
on a n< ale the diflucnce ctf jwitenhal between tho teimmala ol the 
instrument in volts Instruments of this kmd have been con 
strutted not only by Joid Kelvin hut also by Professor Ayiton 
and others foi nicasuiing voltages horn 10 000 volts down to one 
volt They lmvo tho advantage of taking up no jowet whereas 
an cleetroinugiKtu voltmetci or one of any type depending on the 
flow of an flee file current through it if maintained permanently 
in connexion with a circuit involves considerable expenditure) of 
!» >wt i 1 al e ioi instance an t lc c tic the rmal voltmeter am h as 
the ( ardew voltmetci m which potential difioroneo is measured by 
observing the elongation j reduced by the passage of cunont in 
a who connected to the two points between which exists tho 
difleieme of potential to bo memsmod Suj j oso that tho wire has 
a resistance of 100 ohms and is connected to two places differing 
in jet ntial ly 100 \olts the instrument then passes a current of 
one tint d of an ampere and takes up <T watts in power Since 
there are 8700 hours in a year this instrument it connected e n 
tmuously to the circuit would take uj> enugy equal to 263 000 
watt hums or 2(3 Roaid of Tiade units j>u annum It tho pro 
duction ’value of this energy is Id lar unit tho working 
t\ ponses of such a v dtmotor aro more tlmn LI jeer annum and 
their caj ltah/ed value is about L10 Hence the advantage of an 
c fee trostatic liistiumeut which tal cs up no j ower Moroovoi since 
the elec trostatio i list l unit nts depend essentially upon the squaio of 
tho diflu one e of jurtontial then indications aic niospoctive of tin 
sign of tho difft rein « oljotential and they can therefore bo used 
for alteimitmg as we ll as continuous ounonts 

I otcnfumutcri - loi tho exact moasurunont of differonce of 
potential when continuous no in triune lit is more convenient than 
thepo/ei ntiometa Tho jilaees wliose dilleie me of potential is to 1 o 
measured must ho cenmctcd ly a l>ng line wire uuuit of high 
resistance prtfeiallv of jdutiuc id anil wound non inductively 
This must be divided into sections tho ratio of the usistance of 
which is accurately 1 liown In its commercial form the mstru 
me nt consists of a seucsof resistance coils (r) genci ally joined in 
scries with a iimfoun wire (al) sti telicd over a scale (big T) 
The tc rminals of this resistance aio connected to one or two 
secondary cells (B) an additional v amble lemstance (R) being 
mterj used m the circuit The uu rent through this resistance is 


theii adjusted so that the fall m potential down the wire has a 
known value equal say to one thousandth of a volt per oenti 
metre of the uniform scale wire This is achieved in ths following 
manner —A high resistance galvanometer (G) which may prefei 
ably be of tho movable coil type has placed in series with it a 
Claik standard cell (C) and tlie two are connected os a shunt on 



tho potentiometer circuit Over the slide wiro a contact maker is 
arranged so that contact may be made at any point on the scale 
Let this be placed first at x so that tho scale reading coi responds 
with the value of the electromotive force of the C lark cell at the 
temperature at which the experiment is made Thus the resist 
ance wire of the potentiometer eg in Ciompton s iorm may con 
sist of 14 coils of wire and of a slide wue equal in resistance to 
one of them the scale under the wno being divided into a thousand 
jjarts Taking tho electromotive foice of a Claik cell at 16 ( 
as equal to 1 4840 volts the contact maker on the slide w lie is set 
to make contact at the 340th division on the vuie and the other 
toimmal of the galvanometer circuit is connec ted to the end of the 
jjotentiomcter wire If then tlie current tlnough the potentio 
meter wire is adjusted until the galvanometer shows no curunt 
the fall in jjotontial dow n the slide wire will be one ten thousandth 
of a volt for each scale division We may then measure any otliei 
potential difference by substituting for the Claik cell a known 
1 1 action of the fall in potential down the high icsistancc wire above 
mentioned which is connected m between the two points tho 
difhrcnce of potential of which is irquired bor example if it is 
desired to mcasuie a difference of potential of tho order ol 100 
volts a high resistance consisting of a wire of 100 000 olmis may 
bo connected between tho two teiimnals This wire should be 
divided into two sections icsistances of w luc li art in tho ratio ef 
9 to 1 99 to 1 or 999 to 1 1 1 om the ends of one of the smallu 

sections two win s am hi ought to tin potentiometer and connected 
m place of the Chik tell By moving the contact maker along 
tho slulo wno until the gal vuuomc. ter shows no cuiicnt we can 
lead off directly on the note litiometfr scale the value of a known 
fiactional pait of tho uifltrtuco of potential which is to be 
measured namely one tenth one hundredth or one thousandth 
aaoidmg to the lraction of the dividtd losistancc emjloyed The 
potentiometer an l tho divided resistance constitute a sort of 
electrical scale yard by means of which anj electromotive force 
oi difference of notontial can bo compared with tho electromotive 
fono of a standard cell Vuy convenient ] Tactual forms of 
noton tiomoter have been devised by ( rompton N aider blliott 
Brothers and Homing 

Standard tells — In addition to the Claik standard cell above 
mentioned the elements of which arc men uiy and zme separated 
by a paste of mercuious sulphate mixed with a saturated solution 
of /me sulphate otbci voltaic standards of elec tromotivo fore e are 
in use BUch as tho Weston cadmium coll the Ilelmlioltz calomel 
cell and the standard Danicll cell Tho Clark cell is made m 
two foims the Board of Tiado or tubulai form and the H foim 
of cell dov ised by Lord Rayleigh The German ex juts seem to 
favour tho latter form tho specification issued by the 1 liysikalisch 
Tec hnisc he Reieli&anstalt of Berlin may be found m tho hlcctncian 
\d xxxi j)}) 266-206 The electromotive force of the cell 

diminishes with rise of tcmj>erature tho Board of Tiado value 
1 c ing 1 434 volts at 1 r C 1 and 1 434 (1-0 00077 (t - 15)) volts at 
t C A more exact expression is obtained if instead of 0 000/ e 
tho quantity 0 00078 + 0 000017 (£-15) is used In the Weston 
standard cell cadmium and cadmium sulphate aro substituted foi 
7inc and zinc sulphate it has the advantage of a much smaller 
coefficient of temjjciaturo variation than tho Clark cell It is most 
conveniently made up in a glass vessel of H form pure mercury 
and cadmium amalgam bcin* tin two elements (big 4) and when 
made as dnected below it has at £ C an electromotive force 
b t volts such that 

E, = 1 019 [3 8 x 10 8 (£ - 20) - 0 065 x 10 8 (£ - 20) 2 ] 

1 According to K Kahle and W Wun the electromotive force of 
the H form of Clark cell is 1 4322 volts at 15 C 



MEASURING INSTRUMENTS, ELECTRIC 595 


After the platinum wires have been sealed through the glass a 
little aqua regia is plaoed in the cell legs until bubbles of gas arise 
from the platinum when it is thrown out and replaced by a solu 
tion of mercurous nitrate 
Then by the use of an 
other piece of platinum 
as anode mercury is 
electrolytically deposited 
upon the platinum which 
may aho be amalgamated 
by making it white hot 
in a Bunsen flame and 
plunging it m mercury 
To prepat o tlio cadmium 
amalgam one part of 
pure cadmium is dis 
solved in six parts of 
pure mercury and the 
j rodmt while wann and 
fluid is placed in one limb 
of the cell and warmed 
to ensure perfect contact 
with the platinum wire 
pared by digesting a saturated solution of cadmium sulphate with 
cadmium hydroxide to lemove free acid caie being taken not to 
raise the temperature above 70 C and then by digesting it still 
further with mere urous sulphate until no more pimpitation occurs 
The cadmium sulphat solution must bo saturated and have free 
ciystals of the salt in it The meicurous sulphate must be free 
from acid and made neutial by tuturating with finely dnidod 
mercury In making the paste so much cadmium sulphate must 
be added that a saturated solution of that salt is formed and is 
present in the cell The cell has the electromotive foico above 
stated if the amalgam of cadmium has from 6 to 13 parts of 
mercury to 1 of cadmium The ( erman investigators seem to 
have a great pretei one t for the H foim ol cell but it is cleai that a 
naii3W tubular cell of the British Boarl of Trade foim not only 
comes moie quickly to the temperature ol the watoi bath in which 
it is pla ed but is moic certain to be wholly at one toni| » laturi 
In cases when groat accuracy is not required a Daniell cell can 
bo used as a standaid of electromotive force The foim designed 
by J A Homing {I hit Mrq vol xx p 12b) consists ol a U 
tube one leg of w Inch contains a rod ol puie amalgamated zinc 
aud the other a lod ol freshly c lectro type d copper The legs aio 
filled with solutions of zinc sulphate and copper sulphate the zinc 
rod being in the zinc sulphate and the toppu rod in the coj pei 
sulphate When so made the cell has an e lectromotive lorce of 
1 072 volts and no sensible temperature van ition The solutions 
are made bv dissclving the purest recrystallizc d sulphate ol coppei 
and sulphate ol zinc m distillod watci I or the /me solutu n take 
55 5 parts by weight of crystals of zme sulphate (ZiiS0 4 70II ) and 
dissolve in 415 pal ts by weight of distilled water the resulting 
solution should have a specific giavity of 1 200 at about 20 ( lor 
the sulphate of coppei solution take 16 5 parts by weight ol pure 
crystals of copper sulphate (GuSO^OHJ and dissol\e m 83 paits 
by weight of water the resulting solution should have a sjitulic 
grawty of 1 100 at 20 G The solutions should lx adjusted 
exactly to these densities and kept in stock bottles frjrn which 
the reservoirs of the cell should be filled up as nquired 



Instruments for the measurement of electric power are 
called v>att meters The electric power taken up in a 

eirciut traversed by a continuous cut it nt is 
meten measured in watts by the product of thi current 
flowing through the circuit in anqieres ind the 
diflerence of potential between the cxtieimtic s of the 
circuit measuied in volts If the current is alternating, 
and the circuit is truly non inductive oi approximately 
mductionloss tho mean value of the power taken up m the 
circuit is obt lined by multiplying together the root-mean 
squire value of the current and the root me in square value 
of the potential difference If however the circuit is in 
ductive, is in in electromagnet oi i transformci then the 
mein power taken up m it is not given simply by the pro 
duct of the above mentioned root mean squaie values but 
by this product multiplied by a friction cillcd tho power 
factor If we are dealing with simple ja riodu or iltcrnat 
mg currents, the vauitions m mst mtaneous \ due follow 
a simple sine law and the power factor becomes the 
cosine of the angle of lag or phase-difference angle tx. tween 
the current and the electromotive force (see Lllcirfcuy, 
III ) An mstiument for the measurement of electric 


power can be constructed on the same plan as a Siemens 
dynamometer or a Kelun ampere balanct with tins 
diflere nee that m a wattmeter the two cm uits fixed and 
movablt have separate terminals One of these circuits 
generally the h\ed one is travel sed by the current passing 
through the power absorbing circuit, and the movable coil 
is construe ted of a tine high resistance wire the terminals 
of which are connected across the ends of the ]>ower absorb 
ing circuit In these cucumstanu s the faxed coil is 
tiavtrsed by a cumnt which is the current through tho 
power absorbing circuit, and the movable coil is traversed 
by a cun tut which is piopoitn nul to the potential difference 
of tilt ends of tlu power absorbing circuit If tho circuit 
is inductive and tilt currents penodii these two cui rents 
diflu m phase Jn ail) case tilt mec hamtal couple that 
must be applied to the mo\ iblt coil to bung it back to a 
faxed i>osition with rtsjiect to tht fixed coil is propoitional 
to the mean vilue of tht product tf tht instantaneous 
valuts of the cuirtuts at equidistant intervals of time 
during tho jieriod But this 1 ist nit an prodiu t is a measure 
of the mein powei hence the mechanical couple and 
theiefore the twist of the torsion head n quilt d to restore 
the movable coil to its original position be tomes a measure 
of the mean power taken up m tht ciuuit tested 

If at any instant tho c urrent tluougb the hxed oil is i and the 
cunent th lough tho movable < oil is t, then the toiquo to be applied 
to the nnvablc coil to keep it in its zero position is pieqoiti uial to 
the pioduct iq Hence the mean value ol tho torque is pro 
poitional to tho value ol u x during the phase or is equal to 

wheie T is the periodic time If thorefoie the 


twist of tho upper end of tin spiral spung is 0 and D is a constant 

called the dvnamomc ter constant D 0 -y J \i x dt 

If r is tho rtsistumc of the movablt coil cncuit and e tlio 

potential difliicnco ol its onds then ?D 0— ^ j ^udt The into 

gial on the ri n ht hand side is the expre ssion loi tho mean power 
1 given to tin t irouit Hum 

»M- 1 


It 1ns lx tn shown that a power nu asurmg instillment 
oi wattmeter constructed in this man nil is available for 
the measurement not only of continuous but of alternating 
cuireut powt i In measuring the power taken up m 
inductive cut uits supplied at very high electric pressure, m 
which the diflerence of pottntnl between the ex tre mi ties of 
the cncuit is siy 2000 volts or upwards an additional 
device is necessary in order to reduce the current passing 
through the movable coil to a convenient value 1 ither a 
sufficiently large non inductive resistance may be put m 
se rics with tht movable coil or a close d iron circuit step 
down transformer may be employe d Ihe piojierty of such 
a transformer is thit a periodic electromotive force applied 
to its primary terminals produces a jicriodic electromotive 
force in the secondary circuit which follows the same law 
of variation but is reduced m absolute vilue by any 
rcepured amount Hence m emptying i elyn imomctci 
wattmeter to measuie jxnvcr taken up in an alternating 
current circuit when the electromotive foicc is hi^li it is 
usual to join across the terminals of the cncuit the steji- 
down transformer which reduces tho voltage to any 
required amount and to connect the men able eoil of tho 
wattmetei in senes with the secondaiy eircuit of this trans 
former if necessary through i resistanee which preferably 
takes the form of one or more me ande see nt lamps 

The function of anothei important class of electric 
meters is to measure uth< i the eleetnc energy supplied 
to a circuit or the eke trie qumtity If the pressure and 
current are uniform indiuiviryirig the eleetnc energy is 
simply measure el by the product of the electric |x>wer and 
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time, and the electric quantity is measured by the product of 
the electric current and the time If the current is variable, 
the electric energy and the electric quantity are measured 
by the time integrals of the power and the current respect- 
ively Instruments which automatically measure these 
time integrals are called energy meters and 
meter* quantity meters 1 and of this kind are all those 
appliances which are also called electric house 
meters since tiny are used for measuring the supply 
of electric c nergy 01 electric quantity from public electric 
supply stations to customers connected therewith 

One wimple form of energy mi ter is that of Menganni an instm 
merit of the wattmctci type It has a fixed coil traversed by the 
current passing into the energy absorbing circuit or house and a 
movable < oil suspended by a bifilar arrangement with its axisat right 
angles to the fixed coil The movable coil carries an index pen 
moving over a revolving drum covmod with paper which is driven 
uniforrr ly by clotkwork If it is connected to the terminals of 
the powtr absorbing circuit and the fixed coil travel sed by the 
current then it is deflected through an angle which is nearly pro 
portional to the mean power being given to the circuit the pen 
therefore will trace a lino upon the arum and when the naper is 
removed and laid out flat the aiea of the curve included between 
the base line and the two vertical ordinates is propoi tional to the 
tune inte gral of the power supplied to the cucmt Tho instrument 
cun therefore be easily calibrated so that tho measurement of this 
area gives tho power supplied to the ur< uit in any tunc in joules 
or Board of Trade units 1 * Anothoi self integrating wattmeter of this 
kind is that due to 1 him ihcmiHOU It cornual n of a small oleetnc 
motor, the armatvue and the field of which contain no non The 
former is a simple drum wound armature Mound with fine Mire and 
connected through n resistance with the terminals of tho power 
absorbing circuit the field magnet c onsists of two coils of thick 
wire in senes with tho power ahsoihing circuit The ai mature 
shaft e ai rics a e < pper disc wine h le veil vis betwe on tho poles of fixed 
porimim nt magm ts and is gcau d with a counting mechanism which 
iceords the number of its it volutions When the instrument is 
connected up to the circuits the mechanical dnving power on tho 
motor is pre portional to the mean electric power taken up in the 
circuit imasurcd while the eddy emrents set up in the cop pci disc 
exercise a letaiditig c fleet pioportional to its speed Ilcncc tin 
speed of the motor it left to itself is constnnt when tin < urrents 
passing thiough it are unvarying and varies as the mean power 
being taken up in tho an uit to which it is connected Accoid 
ingly the number of revolutions in a given time arc a measure of 
the total electric energy imparted to the circuit in that time 
A similar motoi motel has boon devised by Evtislird Another 
nuch used foim of clingy meter or watt hour meter is that of 
Aron In this instrument tluro is a fixed coil thiough which 
passes tho whole ament cntoiing the power absorbing circuit 
or house Suspended over this is a movablo toil which forms 
tho boh of a clock pendulum and this is wound with fine wire 
which is a shunt across the terminals of the power ahsoihing 
circuit The pendulum regulates a clock which duves through a 
differential gearing a roeordmg hand legistonng on a dial oi nials 
the dillercnce in the rate of this and anothoi comparison clock with 
an ordimuy pendulum and clock mechanism The rate at which a 
pendulum violates being determined b> its length and hv the foice 
acting c n the l b the l ate of the first pendulum is eonti oiled partly 
by gravity and pai tl\ by the force created by the attraction due to the 
c urrents in the fixed and movable coils But tins second quantity 
is piopc rtumal to the pioduct of the values of the two cunentR nr 
the two toil that in to the power passing thiough the instrument 
hence the rate at winch tire do k movement governed ly this 
pendulum gams nt loses cm tho compaiison clock is a measure 
of the powei passing tin h the me tci and the total ^ain or Ions 
of on© dock over the otliei m any time is a measure of the total 
eneigv in watt hours oi Boaul of Iradc units imparted to the 
circuit m that turn 

Quantity motors aro nutus winch me asm o the turn 
integral of a cuircnt in either ampc ro hours or coulombs 
L he simplest tyjav dqxmda ui>on electrolysis , 
nutters** electrolytic mctoi is an example In 

this instrument the curiont to lx? integrated 
passes through a dilute solution of sulphuiic acid contained 
m a glass tube the eurront entering and It a\ mg by platinum 
dectrodes Snu < every amfiere hour which passes through 
the instrument liberatts fiom tho electrolyte 0 29829 of a 

1 A joule is 10 7 ergs and a British Board of Trade unit is 1000 watt 

hours or 1000 joules 
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gramme of oxygen and 0 03738 of a gramme of hydrogen 
gas, and therefore diminishes the bulk of the electrolyte by 
a fixed amount, the total amount of electrolyte destroyed 
in any given time can be estimated by the fall in level of 
the liquid as seen m a gauge glass. The electrolyte is 
prevented from evaporating by a little paraffin oil placed 
upon it, and the tube can bt calibrated to show at once in 
Board of Trade units the amount of electric energy which 
has passed through the instrument, on the assumption that 
the potential difference between the two sides of the circuit 
is constant The meter of course really records the total 
electric quantity which has passed through it, but on the 
supposition that that quantity is supplied at a constant 
voltage, the instrument may tie used as an energy metor 

One of tho earliest forms of clcotru house meters devised by 
Edison was based on the electi olytic principle In the Edison 
meter a fraction of the current to he measured is passed thiough a 
zinc voltameter consisting of two zinc plates in a solution of zinc 
sulphate which is shunted by a ( erman silver wire across the 
mams leading into the house The passage of this fraction of 
current through the sulphate of zinc removes the zinc from one 
plate and puts it on the other and from the measured gain in 
weight of the one plate or loss m weight of tho other the total 
ele< trie quantity or time integral of tho current can ho estimated 
To keep the shunt ratio of the meter constant Ldison employed a 
copper coil called a (ompensatmg coil in senes with the zinc 
voltameter so adjusted that rise or fall in tempei a true altered its 
resistant e as much m one direction as it altered that of the solution 
m tho other Another meter of tho same kind now m use is the 
I ong St hattner prepayment meter In this a certain fi action of 
the current supplied to any house oi circuit is caised to pass 
through a solution of cupric sulphate eontamod in a copper box in 
which hangs a copper plate suspended fiom a balanced arm and as 
it passes it removes copper from the suspended plate and deposits it 
upon tho inner surface of tho copper box In this way tne weight 
of the suspended plate is giadualJy diminished until when a ccitam 
definite weight has been lost the balance is destioyed and the arm 
flies up breaking the main circuit by means of a mercury switch 
When this has happened tho mam circuit can he closed again 
by depositing in a slot of the nuter a com of a certain weight 
and value Ray one shilling Jhc current thin passes a n am and 
again reduces the weight of tho suspended plate so that when an 
amount has been removtd equal to the weight of the shilling the 
balanced arm flies up and once more opens the main circuit The 
whole anpai atuH is contained m a locked U} Tnx provided only 
with a slot and carrying tube for conveying a suitable coin into a 
bucket hung on the balanced arm The metei can he so adjusted 
that the weight of the com doj osited provides the user of the meter 
with electric energy equal tr the value of tho com Ilius the 
deposit of one shilling in the meter can le made to cause the 
circuit to remain closed until the customer has had say two Boaid 
<f Trade units of electric eneigy when that amount has been 
iohvcred the supply is automatically cut ofl The nec ess »y eal 
dilations for designing the motei can he made horn a knowledge of 
tho clcetiochomical equivalent of copj t i one ampere hour of eleetiic 
quantity passed thiough a solution of suljlmte ol crppcr icmoving 
fiom the anode 1 1/700 gi amines of copper 

Othci quantity meters m use arc those of Fen anti ( lramberlam 
and Hooxham Johnson and Phillips and Siliallenbcrgtr The 
berranti continuous currc nt ampere hour meter consists of an 
oloctromagnet with its core formed of mild steel having a certain 
lotcntivity lor magnetism this is worked at such a low flux density 
that its magnetization is alw iys neai ly proportional to the strength 
of tho magnetizing eunenf In this core there is a disc shaped 
cavity which is lined with an insulating material and filled with 
mercurj Tho main cun cut flows thiough the eleetiomagnct coils 
and entering the mercury at the pciqhery of the disc shaped 
cavity flows inwards radially m all dneetions to tho centre of the 
moicury whence it goes to the other teimmal of the me tor Under 
these conditions the mass of mercuiy is set in lotation hut its 
motion is retaided by ladial grooves fotnud m the sides of the 
chamber The mechanical force driving it is proportional to the 
square of the strength of the cuirent and the fotce re trading it is 
pioportional to the square of the speed hence it follows that the 
number of lotations m any given time is proportional to tho total 
quantity of electricity which has passed through the mercury A 
little vane immersed in the moicury is used to register the rotations 
tho counting mechanism being so devised that the dials rtad off elec 
tru energy m Board of Trade units on the assumption that the 
voltage o? the cm mt remains constant The meter of Chamberlain 
and Hookham is of a very similar character but the rotating portion 
i onsists of a copper disc fixed to a shaft winch carries another copper 
disc moving between the poles of an electromagnet The first copper 
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diao is immersed in a chamber filled with mercury and the current 
to be measured passes radially through it from the circumference 
to the centre Under the influence of the maguotio field which is 
created iu a direction perpendicular to the plane of the disc this 
disc is set in rotation the associated disc is also rotatmg in tho 
magnetic field and is retarded by the so called magnetic friction 
due to eddy currents set up in its mass In those circumstanc s 
the speed of rotation of the two discs can bo adjusted to bo proper 
tional to the curreut passing through tho instrument ana lienee 
the number of rotations m a given time is a measure ot tho oloctno 
quantity passed through tho meter Mordey and Fncker have 
tesigued an ingenious motor of a very simple character A slate 
disc lias a numbei of soft lion wires inserted in it This is atta hed 
to the escapement w heel of & clock which has no pendulum ot han 
spring The disc is included within a coil thiough whuh tho 
current to be measured passes When the current flows it create s 
a mignotic field winch pulls the iron wires into lino with it ami 
owing to the inertia of the disc an oscillating motion is produced 
Ihe rate of going of the clock is therefoio proportional to tin 
curreut and its rogiatiation to the electric quantity which lias 
[Kissed 

Intermittent hUegratinq Meters — All tho above forms of hru <. 
meters are called continuously integrating nicteis in that tho 
opt ration of recording or obtaining the time integral of tho current 
or the power is continuous There is how ev i a large class of 
nntois known as intermittent lute grating meters win li consist ot 
two parts The lust is simply an amnietei or a vvattuirtcr while 
the second is situ ply a e lock provided with a mu liinism by which 
tho deflection of the ammeter or wattmeter is it onled at rcgulai 
tunc intci vals and the records added up A good example of such 
an instrument is that of Johnson ami 1 hilhps This mstiuincnt 
comprises an ele< tucally diivtn (loci which operitos a counting 
mechanism through a gearing whoso latio is c nti oiled by tho 
cui rent passing into the circuit Iho ammotu | irt ot the lustra 
ipent is a coil ol wire through which the cun out to be integrated 
passes and into which a soft iron plungci ih drawn down by the 
magnetic foice The degree to which this plunder is sucked m 
logulates the amount by which the clock modi uiisin advances tho 
refolding mechanism at ca h l evolution lienee the number ot 
revolutions of the counting dials m any tunc is | upoitional to tho 
time and to the deike tion of tho ammeter needle that is to the 
total quantity of electricity which has passed through the me ter 

Different opinions are held by electricians as to the relative 
advantages ol quantity and energy moteis ( cm r illy spoak 
m 0 quantity meters havo tho advantage of simplicity of con 
stiuction but energy metois must bo om ployed if tiue oloctno 
power is to be measured on a circuit where tho v dta n c is constantly 
fluctuating Intermittent intonating moteis aro not suitable foi 
use in cas a ill which the c urrent is liable to suffei very lar rt e varia 
tions m strength enduring but a short time as in tho c iso of the 
oloctnc supply to a theatre Tho ampere hour moteis as a rule 
absorb less energy internally than tho watt hour mettis Watt 
hour meters must liowevei be c mployed it the supply is l y alter 
natmg euuents and the power absorbing dcvicts aic inductive 
such as oloctnc motors 

Instruments for tho measurement of electric resistance 
aro called cithei Jhidi/es or Ohmmetn s The simplest 
and most common foim of lesistanco balanco 

mme ers w that known as Wheatstones biulgc As 
goneially used m tho laboratory it consists of a box 
containing tlnee sets of resistance coils two of these 
sets are called the two ratio arms while the thud is the 
measuring arm These coils are all joined up in scries 
In one ordinary foi m of Whoatstone s bridge known as 
the series pattern plug resistance budge there are a senes 
of coils two 1-ohm coils two 10-ohm coils, two 100 ohm 
coils and two 1000 ohm coils These aie joint d up m 
senes m the order 1000, 100 10 1 1 10 100 1000, 

ind the junctions between each pair are connected to 
brass blocks a series of winch are mounted upon an 
ebonite slab that forms the top of tho box The blocks 
are boted out with a hole partly in one block and partly 
in the other, so that they can be connected by accurately 
litting conical plu e s When tho blocks aro interconnected 
by the plugs, all the cods are short-circuited , but if the 
[dug or plugs aro taken out, then a current flowing from 
one ond of tho series to the other is compelled to pass 
through the corresponding cods In senes with this set of 
cods is another set, the resistances of which are generally 
1, 2, 3, 4, 10, 20, 30, 40, 100, 200, 300, 400, 1000, 2000, 


3000, 4000 ohms. These form the measuring arm, and 
the junction bbtwccn each pair of cods is connected as 
above described to a block, tho blocks being interconnected 
by plugs This series of cods is joined up with tho le 
si stance to bo measured and a galvanometer and a batteiy 
aie added, as shown in I lg 5 

This auangemeut of six comliu tors joining four points is technic 
ally turned a Wheatstones bnd n e airangemont The values of 
the resistances k ruling tho lour 
aims of the bndgo can thin bo so 
adjusted that it thur values aio 
called 1 O R and S tli n when 
1 Q H S a galvane imtir til uit 
joined in b t\v in tho jnu li n of 
(1 and Q) and (R and S) will not 1 o 
tiaviisul by anv cun cut when a 
battery is conn eted to a junction 
between (I and R) and (O and S) 
lo prove this statement let tli 
c niaucte rs P Q R S bo arrange 1 
in a paiallelogiam form and let 1 
and Or bo the batteiy and tin 
ilvanomotor circuit (1 5) and 

t those 1 tters stand lor tho loaiat 
antes ot th so intuits icsj cctivcly I et > lo the LM l< of tho 
battery and lot (a-fi/) be the current along 1 \j that along O 
and * that along 13 tliui by Kiiclilioil s laws 

(R 4 S I 13) - h ( t + 1/) - by = I 

(P I ( + K; rf + //-C y-R = (> 

(Q + t 4-S) 2 /-U (.r + y)-S~ - O 

Real ranging the terms and solving foi x the cuirent through 

tho galvanomotei wc obtain x 1 o/A wlioit 5 = (Qll-IS)aud A 

is a function of I O If S 13 C which does not eomein us 
He lieo when P (> It S wo have u, e> or tlu galvanomotor 
cm lent is /eio 

An ordinal y laboiatoiy lorm of Wheatstones bridge as shown 
m 1 lg l> is known as the dial pattern Pen biass blocks aro 
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arranged round a central biass block and by moans of a plug 
winch fits into boles bored jiaitly out of the central block and 
partly out of the surrounding blocks any one ol the lattu can be 
connected with the central one A series of nine equal resistances 
say nine 1 ohm roils or nine 10 ohm coils oi nine 100 ohm coils 
aic joined m between these urcumh reutial blocks (Fig 7) It 



will be seen that if a plug is placed so as to connect any out 
side block with tho central l lock the current can only pass from 
the zero 1 look to the central block by passing through a certain 
number of the resistance coils Hence according to the magni 
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tude of each coil the total resistance may be made anything from 
I to 9 10 to 90 or 100 to 900 ohms Ac Thiee or four of the 
“dials thus composed are arranged side by side the brass 
blocks being mounted on a slab of ebonite and the coils contained 
in the box underneath and they are so joined up that the central 
block of one dial is connected to the outside block of the next 
marked O Ihis arrangement forms the measuring arm of the 
bridge the ratio arms 1 cmg constructed on the series plug pattern 
just described A bridgo ol this pattern has the advantage that 
the insertion or removal of a plug m the measuring arm does not 
tend to tighten or loosen all the lest of the plugs moreover there 
are fewer plugs to manipulate and each plug is always occupied 
The resistance coils themselves are generally wound on brass or 
copper bobbins with silk covered manganm wire which should 
iirst be aged by beating for about ton hours to a temperature of 1 40 
( to remove the slight tendency to change m resistivity which 
would otherwise pic sc nt itself for the accurate comparison of 
resistance coils it is usual to make use of the Mattlucssen and 
llockm bridge and to employ the method of differential com pan 
sou due to Carcv loster 1 On a board is stretched a unit rm 
metallic wire ( a h) generally of platinum silver The ends of this 
wire are connected to coppci blocks which theinse Ives are con 
nectcd to a senes of four resistance coils A B and P Q (Fig 8) 



maker S wlmh makes contact with it at any chsnod point tlu 
position ot which can he asm tamed ly moans ot an undu lying 
scale A battery t ot two or tin c c ells is conncc ted to the e\ 
trermties of the slide wile and the sensitive galvanometer ( is 
connected m between tin content maker and the function hetwten 
the coils J and Q 1 he obseivu begins by moving the slide l until 
the galvanometer shows no curient The positi m of the coils A 
and B is thm mtoi changed and a flesh 1 alami in position on the 
bridgo is obtained It is then easily shown that the difference 
between the Maintain o ot the coils A and B is tonal to the lesist 
atuoof the length ot the slide wire intercepted between the two 
places at which the balante w'as found in tin two obsti vatiujis 
Lot the balance be supposed to be attained and le t x be the f osi 
tion of the slidci on the wne so that x and l r aro the two 
sections ot the slide wnt then tin relation between the resist 
ant is is 

A + _ 1 

11 + L - j Q 

Next let the position of A and B be interchanged andthoslielo 
who leading 1 e so 1 * then 

II l j 1 _ I 
All j 1 CJ 

Heme it follows that A-B- t P oi the difference of the 
lesistames of the coils A and B is equal to the icsistanee of that 
length ot the slide wne between the two points whore balance is 
obtained 

Various flans have been suggested foi eflocting the lapul mtu 
change of the two toils A and B one of the most convenient was 
designed 1) T A Floimn^ in 1880 ami has been since useel by 
the Butish Association Committee on Floetncal Units foi making 
eonipansou letvuon standard « oils with gi eat accuracy (sc e Phil 
Mag fob 1880 and /me I hit* S or Pci 18/0) In all very 
exaet resistance measurements the chui difficult} however is not 
to determine the lesistane o of a coil but to ch teinnno the tempera 
ture of the coil nt the time when the lesistanco measurement is 
mado The difficulty is caused by the fact that the coil is heated 
by the current useel to measure its resistance which thus alters in 
value In ae curate comparisons therefore it is necessary that 
the coils to be compared should be immersed m melting ice ami 
that sufficient tune should be allowed to elapse between the 
measure ments loi the heat generated m the coil to be removed 

The standard lesistanco coil employed as a means of comparison 


1 On a Modified form of Wheatstones Bridge and Methods of 

Measuring Small Resistances b> Prof C Carey foster Proc Soc 

Telegraph Engineers vol l May 1872 
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by which to regulate and check other coils consists of a wire, 
generally of manganm or platinum silver insulated with silk, ana 
wound on a brass cylinder (fig 9) This is soldered to two 
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thick teiimnal rods of copper and the coil is enclosed m a water 
tight brass cylinder so that it can be placed m water or preferably 
in penaflln oil and brought to any required temperature In the 
jinn of standaid eoil retomme mied by the Beilin Rcuhsanstalt 
the coil is immersed m an insulating oil which is kept stirred by 
moans of a small electric motor during the time of making the 
measurement The tunpuatuic of tlio oil can best bo ascertained 
1 y means of a platinum lesistanco thcimomctci 

for the measurement of high resistance smh as the insulation 
usiatance of house wiring or ot cables wo m ly tmploy utlicr an 
ohmmeter oi a dnect method in winch the current sent through 
the insulation rt istanec b} a large electiomotive fore c is measured 
on a galvanometer lor example if it is uquired to measure the 
insulation resistance of a length of cable such as is used for eleotnc 
lighting purpose s the coil ot cable which sh ml i not be too shoit 
is placed in a tank tilled with water Its coj per conductors are 
then twisted together and connected to one tuminal ot a sensitive 
mirror galvanometer whose othei tcirmnal is joined up with a 
battery ct 200 to 800 sccotidaiy tells which should he well msu 
luted The other teiimnal ot the hattciy is connected to the tank 
In these circunistani c « the hattciy will loicc a current thiough 
the insulating material with which the cable is covered and tins 
cm rent will flow thiough the galvanometer In order to prevent 
a loaknge ouricnt also passing through the galvanometu it is 
ad visa! le to tw ist round the insulated c undue toi at a short distance 
tioin the ends of the insulation neaust to the copper terminals a 
fine wne tilled a guard wue which is connected to the junc tion 
between the hattciy and the galvanometu Any leakage of cur 
itnt tlieiefore taking place over the sm face of the insulation will 
be conducted by tlio guard wne bark to the batteiy and prevented 
fiom passing through tlio galvanometer In cable lactones it is 
customaiy to employ a scries of Loclaneht 4 cells varying fiom 100 
to 1000 tells the test is then made by applying the stated volt 
age to tlu conductor for a give n tune gem rally one minute and 
observing the current flowing through the galvanometer at the ond 
ol that time Owing to the fat t that the resistant t of the dielee 
tnts oi insulatois increases with tlio time of application of the 
electromotive force it is necessary to state tlio tunc dunng which 
the electromotive force has boon applied befoie the leading of the 
cmrent is taken With many dieht tries the lesistance diminishes 
as the eloctromotive force is moi eased even though applied m all 
rases foi the same time In the ul eve measurement it is of course 
nee essaiy that the galvanometu shall first be standardized that is 
to say we must discovei the deflection produced by a known cur 
lent This is most easily done by sending through it a measured 
cuuent such as may be obtained by inserting in senes with it a 
known high resistance eg a megohm and applying a known 
electiomotive force trim a standard cell Foi the details of these 
measurements standard treatises on elcetnc measurement and 
testing must be consulted In the ohmmeter of Lvershed there 
aio two coils at nglit angles one of which is traversed by the 
current passing through the resistance to bo measured ana the 
other by a current proj»ortional to the fall of potential down that 
lesistanco Hence a soft iron needle hung in tho common field of 
the two coils will indicate by its direction tho ratio of potential 
fall to current— in other words the resistance of the conductor 

Many measurements jxjculiar to alternating currents 
have frequently to be made One of the most important 
is the determination of the uave form In the case 
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of periodic eloctnc currents, if the periodic time be 
supposed to be divided into an equal number of parts, 
which are represented by equal divisions on a 
straight line, and if the value of the current or 
the electromotive force at each of these instants 
is represented by the magnitude of a lino drawn ptrpen 
dicularly to the tirno line at the corresponding instant, 
then a curve drawn through the tops of all these pcrptn 
diculars will be a wave curve or periodic curve representing 
the wave form of the current A very large number of 
devices have been invented for delineating this wave form 
One of the oldest and simplest, due to Joubcrt, consists in 
attaching to the shaft of the alternating-current generator 
an insulating disc having inserted m its odge a metallic 
slip This slip is touched by a pair of steel springs 01 
brushes, with which it makes contact once every revolu 
tion The brushes are carried on a rocking arm, which 
can be moved into any position round an axis concentnc 
with the shaft of the altornitor The current from tliL 
generator is passed through a non inductive resistance, 
across the terminals of which an c loctrostatic voltmeter is 
joined, the cncuit however, bung interrupted by the above 
described rotating contact-maker The terminals of the 
voltmeter ire short-cn cuited by a condenser When the 
alternator is m operation, the contact maker connects the 
voltmeter with the ends of tho non mductivo resistance at 
regulai intervals conespondmg to some fixed point m the 
cycle After a few revolutions the condenser becomes 
•charged to a constant potential, ind the voltmeter tlure 
fore indicates by its deflection this potential difference 
which is tho instantaneous potential difference of tho i x 
tremities of the non indue tive resistance coin spending to 
a certain fixed point in the periodic tune By rockin^, 
ovei, the contict mikei springs into diffeicnt angular posi 
turns as mdicatcel oil a scale of degiees and leading the 
corresponding di fit etion of the voltmeter, it is possible to 
plot out i cui vo which represents the vitiation of the \olt 
fill down tin non inductive resistance tikcn at equidistant 
mtirvils dining tho ptuod This then foil eniblis us 
to delineate the wave form of the alterniting current 
Numerous modifications of this point by point method liau 
been deviseel by various experimentalists but owng to its 
extreme tediousness the process has now boi n superseded 
by the use of an instrument called an Oscillograph 
1 his was originally invented 1 y M Blondel 1 lit it has bo n 
lrnpioved by Duddell and otlieis In pnncif h it is merely a dead 
l eat galvanometer having a needle or toil with a voiy small pin 
odi time Dud lell s toim consists of an eleetiomagnit c\ cited by 
a constant ciirnnt which pi ov ides a steady stiong magnetic in Id 
(tig 10) m win li is stretched a pair of looj s c f fine wire each 
consisting of a single half turn m the slupt of a lianpn These 
two wncs are at light angles to the dn eetion of tin field and w In n 
a current passes one of them is forecd fnwaul md the othei 1 aek 
ward owing to tho tondem y of a cmduetu con\ eying a cun out to 
move across the lints of forte of a field To the wilts is attached 
a small minor of silvt red glass by means of which a ray of light 
from an electric arc lamp can be r< fleeted uj on anotliei minor and 
thence upon a screen This seiond minor is kept in \il ration by 
a small alternating eunoiit motor so as to be m step with the 
alto mating eunent under examination if it were at i st the light 
reflected fiom tin fust nurioi owing to its simple t > and fro nbia 
tion would in consequence of the peisistenceof nsnn aj pear as 
a straight line up in the screen The displacement of tho sjot of 
light at its ^ero position at any instant is proportional to the 
strength of the current flowing at that instant thiou n h the osciIIj 
graph wires If then the second mirror is set in nbration 
synchronously the spot of li n ht will he displaced m a direction at 
light angles and the combination of the two motions will prodiu o 
a wavy line of light which is the optical representation of the wa\ e 
form of the current In order to secure dead beatuess tin mirrors 
vibrato in a chamber filled with transparent oil In testing alter 
nating currents which have a periodic time of about 100 it is 
necessary to employ an oscillograph having a mirror whoso periodic 
time is anything between l/2000tli and 1/10 000th of a second 
The oscillograph in its modern form is a very perfect instrument 
for the examination of alternating current phenomena since a very 



*i|jr i<> 

Ins designed a fnm of poitablo osc illograph l >y means of which 
the wave form of any alternating current can be inspu ted by tho 
cyi 

Thooxait mcasuieinont of tin nuan powir gmn to an 
inductive circuit by an alternating cum lit is an important 
matter In tins c iso tho mi an power c innot be estimated 
simply by the pioduct of tho root mi insquui 
Minis of the cui rent and terminal difference oi T J^^ eter 
pottntnl, commonly cillnl tilt apjranni vatts oi me tbod 
apparent power If tho cm nit is induiti\c this 
quantity is always gnatcr thin tho true witts or true 
powtr, and this ritio of the true watts to till ipparent 
w itts or of the tiuc power to tho Apparent power is called 
the jtower factor of the (limit Hi n< n sjh c i il me ins aic 
necessary for the miasurimint of alternating powtr in 
tho threo voltnu ti r method dm to Ayrton and Sumpntr 
lias measure mi nt is earned out in tin following m mm r 
In senes with the indiictno cncuit another non mductivo 
circuit is joined and the two cm mts arc traversed by an 
alternating eunent A suitable "voltmeter prcfci ibly elcc 
trostatic is then employed to me isuu the volt fall down 
each of thiso two conductors siparatcly and down tho two 
taken together This may of course be done simultm 
cously by three separate voltmeters but on account of the 
difficulty of obtaining three absolutely identical mstru 
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raonts, it is m every way preferable to employ one volt- 
meter, and to make the three measurements with it as 
quickly as possible one after the other, maintaining the 
current during the time perfectly constant 

If R 18 the resistance of tlio non inductive resistance in ohms and 
if V l V 2 and V 3 arc the voltmeter readings over the ends of the 
inductivi non inductive and total resistances then the power in 
watts 1 ulwoiUd m the inductive portion is 

‘ -^(V.’-v, -V a ») 

The throe voltmeter method involves however a possibility of 
mod wing a larger differ* moot potential than that which would 
i)o ispured to send the same current through the inductive resist 
an< u it it were employed alone 1 or instance m measuring the 
powu takui up in an alternating current transformer worked say 
it 2000 volts pressure in order to get accurate results it would bo 
mcessaiy to add m series a non inductive resistance and to unj loy 
a total electromotive force of about 4000 volts It may not always 

Ik convenient to do this Hence a modification was suggested by 
Homing m wlinh the cuirent moasuiements aro made uther simul 
taneously with three ammeters or successively with one umnutei 
Iho theory of the three voltmeter method is as follows — In the 
< ascot the thro* voltmeter methcHl lit lo the fall m potential 
down the inductive it instance v A that down the non inductive 
lesistanco and v a that down the two t gt tin r at any instant then 
wi have always 

1 1 ) -?/ + Vj -i j 

Let U bo the lisiHtaiue of the n >u indiu tivc portion and i the 
cun out through it then i K > an 1 wo have 

tj - l k M ■* 4 2/, /It 

01 11 1 >R ~ Lj 1 J ) 

Heuco taking root moan scutate values thioughout a penod and 
calling those V, V V, wo have loi tho moan power r takon up 
in tin mdiuti vo portion 

1 -V-vj 

As a general rule, by far tho most convenient and aecu 
rate method of measuring alternating current powoi is by 
a suitable alternating current wattmeter — an in 
j££* r strumont constructed on the saint lines as the 
totting biomins dynamometer already doscrit>ed One 
of the coils, say the fixed one, is traversed by the 
current which flows into the powir absoibmg circuit, the 
othoi movable cod is traversed by a current which must 
be m step with the dilfoienco of potential at the < xtromititfc 
of the powoi absoibmg cncuit When the voltage cm 
ployed to tiansmit the cumnt through tins cncuit is at 
a high pressuie, say 2000 volts oi more, then the most 
convenient method of obtaining a current in step is to 
employ an altc mating current tiansformer, which must be 
of the closed magnetic cncuit type, without magnetic leak 
age I f the primal y circuit of this tiansformer is connected 
aeioss the terminals of the jxiwu absorbing cncuit, then 
tho elec tiomotivo foiee in the secondary circuit is exactly 
m opposition as regards phase with this diikrenco oi 
potential hence if the movable coil of the wattmeter is 
practically non inductive and is joined m senes with a non 
indue ti vo intuit and with the secondary circuit of the 
transformer (called the Aiuihari/ 1 ramfomu /), then the 
current through the movable coil of the wattmetoi is m 
stop with the ddltionce of potential between the ends of 
the power absorbing cm uit Hence tho reading of the 
wattmeter is pioportional to the mean value of the product 
of tho instantaneous values of the current through the 
power absorbing circuit and tho difference of potential 
between its ends — in other words is proportional to the 
moan power taken up in that circuit Tho wattmeter can 
liest be standardized by employing it to measure the known 
jiower taken up in an induetionloss circuit such as a bank 
of incandescent lamps The measurement of tho power 
taken up in jioly phase tiansformers or motors involves 
some special arrangements, but can be effected by the use 


of two or three wattmeters. If the motor or transformer 
circuits are afcw-connected, the best plan is to employ three 
suitable alternating-current wattmeters simultaneously in 
each branch If, however, they are cfe/to-connected, then 
two wattmeters must be employed, with their senes coils 
in two of the line wires and their shunts connected between 
these two and the third If the power absorbing circuit is 
inductive, then these two wattmeters will not give identical 
readings, and tho real power taken up in the whole circuit 
is the sum or difference of their readings, according as the 
lag of current behind the voltage m each mesh circuit 
(assumed equal) is less or greater than 60 The subject 
of power measurement m circuits of small power factor 
involves difficulties of a special kind, concerning which 
technical manuals must be consulted For further m 
formation on the subject of transformer testing, see 
Ikanbiokmees 

See also the article WLiain 8 am> Measures (j K I ) 

Meath, a maritime county of Ireland, province of 
Leinster 

lopulaUon — Tho area ot the administrative count} in 1900 was 
577 743 acres of which 114 812 were tillage 414 827 pasture 
498 fallow 9811 jlantation 8649 turf bog 2369 marsh 347 
barren mountain and 26 120 water roads itncts &c Ihe new 
administrative county under the I ocal ( ovunment (Ireland) Act 
1898 is identical with the old judicial county The population 
inl881 was 87 469 in 1891 76 987 and in 1901 67 463 of whom 
34 717 were males and 32 746 lcmalos divided as follows among 
the different religious -Roman Catholics 62 663 1 rotestant 

I piscopahans 43o9 1 rcsbyterians 823 Methodists 61 and 

other denominations 67 The deertaso of population between 
1881 and 1891 was 11 98 per cent and between 1891 and 1901 
114 per cent The average number of persons to an acre in 1891 
was 13 and of the totil population 70 697 pciaons inhabited tin 
mral districts being an av<rage of 85 persons to each square mile 
under crops and pasture Iht following table gives the dtgiee ot 
education in 1891 — 



Mules 

Females 

lotal 


I c reentage 


K C 

li Lp 

Ir si 

Meth 

Road and write 

26 350 

25 103 

51 4)3 

72 0 

91 9 

96 3 

98 5 

Road only 

3 529 

3 655 

7 184 

10 8 

J 5 

1 6 


lllitc rate 

6 882 

r r 7 l 

11 15 

1/ 2 

4 6 

2 1 

1 5 


I ho percentage of illiterates among Roman Catholics in 1881 
was 21 7 In 1891 there wue four supeiioi schools with 13f 
pupils (Roman Catholics 119 and Protestants 16) and 18o 
primary schools with 11 690 pupils (Roman Catholics 10 844 and 
i rotestauts 746) The number of pupils on the rolls ot the 
National schools on 31st December 1900 was 12 091 of whom 

II 424 wore Roman Catholics and 667 I rotestauts 

The following table gives tho number of births deaths and 
marriages in various years - 


Year 

births 

1) all a 

Marrmg h 

1881 

»w 

li ir 

247 

1891 

1467 

1407 

238 

1900 

1^59 

1291 

264 


In 1900 the birth rate por thousand was 18 / and tho death rate 
19 1 the rate of illegitimacy was 1 4 per cent of the total births 
The total number of emigrants who left the county between 1st 
May 1851 and 31st December 1900 was 64 943 of whom 33 99/ 
wtro males and 80 946 females The chief towns m the count} 
with their populations in 1901 are — Navau 3839 Kells 2427 
Trim 1493 

Administration —The county is divided into two parliamentary 
divisions— North and South— the number of registered electors in 
1901 being respectively 5814 and 6284 The ratable value in 
1900 was £550 529 by the Local Government (Ireland) Act 
1898 tho fiscal and administrative duties of he grand jury were 
transferred to a county council urban and rural district councils 
were established and under that Act the county now comprises 
three urban and eight rural sanitary districts 

Agriculture — The following tables show the acreage under 
crops including meadow and clover and the amount of live stock 
in 1881 1891 1895, and 1901 — 




M E A U X — M EDIATION 


Year 

i 

ja 

£ 

Oats. 

fj 
a I 

Potatoes. 

Turnips. 

Other 

Green 

Crops 

Meadow 

and 

Clover 

Total 

1881 

8119 

82 099 

097 

12 711 

7048 

8872 

85 898 

146 884 

1891 

1897 

23 681 

1184 

10 941 

5 8 

2848 

78 084 

124 f8 

1895 

648 

23 187 

1084 

10 880 

5914 

2080 

805 

1 1 0S8 

1201 

789 

18 219 

682 

8 81 

4080 

964 

7< 848 

11 0t7 


In 1900 the total value of the cereal and other crops was estimated 
at £634 306 The number of acres under pasture m 1881 was 
386 374 in 1891 405 912 and m 1900 414 81/ 


Year 

Hor ea 
ai d 
Mules 

Asses 

Cattle 

Shoep 

Ii K s 

Goats 

Poultry 

1881 

15 881 

8174 

1 3 841 

166 009 

18 SO 

5068 

81 084 

1891 

1 714 

946 

19 8 4 

228 085 

18 268 

8887 

860 40 

1895 

10 088 

8286 

201 089 

177 1/8 

16 216 

7677 

880 942 

19011 

16 046 

82 3 

11 45 

222 184 

11 477 

60 8 

404 88 


The number of milch cows in 1891 was 15 411 and in 1901 
15 863 It is estimated that the total value of cattle slice ] and 
pigs for 1901 was £1 345 /09 the largest amount ot any county 
in the province In 1900 the number of holdings not exceeding 
1 acre was 3008 botwoon 1 and 5 1774 betw»cn 5 and 15 
2 r 12 between 15 and 30 1874 bt tween 30 and 50 1192 
between 50 and 100 1220 bciwten 100 and 200 921 between 
200 and 500 5 >5 and above 500 89 — total 13 145 1 ho number 

of loans issued (the nmnbei of loans being the same as the number 
of tenants) under the land Purchase Acts 1885 1891 and 18% 
up to list Man h 1901 w r as 492 amounting to £345 533 Thi 
number of loans for agricultural improvements sanctioned under 
sect 31 of the land Act 1881 between 1882 and 1901 was 304 
and the amount issued was £38 7r2 Tho total amount issued 
on loan for all classes of works under the Land Improvement 
Acts from the commencement of opt rations in 1847 to 31st March 
1901 was £21 3 4/0 (w II To) 

Meaux, chief town of arrondissement and railway 
fetation department of beme et-Marne 32 miles north north 
east of Melun At its wool maiket some 200 000 flttteb are 
dealt in annually A statue of ( encral R mult w r as erected 
in 1891 Population (1891), 1 1, 350 (1901) 12 228 

Mechlin, or Maltnes, a city of Belgium on the 
Pyle an important railway junction m the province of 
Antwerp, and the seit oi an arc hbishopric It lies m a 
ltvel fertile plain, and is surrounded by promt nudes which 
have taken the plate of the ancient rampaits in contrast 
with othei famous I lemish towns Mechlin has no high 
towers no grand buildings dominating the city except the 
church belfries Jn the 15th and 16th centuries the seit 
of important cloth manufactures, it has now for its prin 
eipal branches of industiy cabinet making and caipentry 
which employ 1200 workmen , chan making, horticulture 
and agriculture It also contains extorsive railway wpik 
shops of the State railways Population (1875), 10,200 
(1900) 55 705 

Mecklenburg, the common designation of two 
grand duchies of the German empire known as (i ) 
Mccklenbuig Schwerin and (n ) Mecklenburg Stnlitz 

(l ) Mecklenburg Schwerin has an aiea of 5135 square 
miles and population (1900), 607,835 giving a density of 
118 inhabitants to the square mile lho population con 
sisted ol 300,419 males and 307,116 females In 1895, 
55 3 per cent were rural and 44 7 per ant urban, by 
religion nearly all the inhabitants are Protestant The 
grand duchy m 1895 cmbiaced 97 069 laims of which 
6o 531 were each less than 2£ acres m extent 21 633 
between 2£ and 25 acres, 8604 between 25 and 250 acres, 
and 1301 over 250 acres The principal crops are potatoes, 
hay, wheat, oats beetroot, rye, barley and a little tobacco 
The live stock m 1900 numbered 526 711 sheep, 452 635 
pigs 327,785 cattle, and 101,818 horses The methods 
of farming have greatly improved since 1885 There is 
an agricultural experimental station at Rostock In 
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1899- 1900 the sugar factories of the two grand-duchies 
together produced 78,807 tons of sugar the breweries, 
10,494 000 gallons of beer , and the distilleries, 962,800 
gallons (in 1897) of pure alcohol The mercantile manne 
in 1900 numbered 6> seagoing vessels ol 39,267 tons 
Rostock "W arnonmnde, and Wismar are the chief ports 
There is a university at Rostock lhe budget of the 
grand duke and (states together balanced m the year 

1900- 01 at id 330 650 In 1900 the public debt 
amounted to i/> 5 >1 650 and m 1900 the state contribu 
tion to the impel lal exchequer was fixed at £100 880 
Iliero were 7 10 miles of lailway m 1900 

(n ) Migklfnhum Sirmh / has an area of 1131 square 
miles, and population (1900) 102 628 of whom 50 870 
were males and 51,758 females density 91 inhabitants 
to the square mile With the exception et less than 
1000 all the people belon^ to tla Pv inguinal 1 utheran 
Church The numbei of faims m 1895 was 17,921, of 
which 13 844 were each less thin acies m extent 
3846 between 2h and 2 >0 acres each and 211 o\oi 250 
acres Tht crops pnncipally giown aie pot it ms hay 
wheat rye oats, beetroot bailey and a little tobacco ]n 
1897 the live stoik embiaecd 1 15 127 sheep 61 >98 pigs 
49,988 cattle and 18 560 hoises The sugir beei and 
alcohol production are include d in the re turns foi Meek 
lenburg Schwerin No stitement of public revenue and 
expenditure is published the state contribution to the 
imperial treasury was in 1900 fixed at £51 1 15 flit public 
dtbt is estimate d at £ 100 000 This duchy possessed 
only 151 miles of rulway m 1900 

Medals See Numismatics 

Medellin, i city of the United States of Colombn, 
( cntral America, capital of the state of Antioquia and also 
the scat of a bishopnc It is finely situated in a beautiful 
valley of a high phteau and cm the Porce a tubutaiy of 
the Cauca 150 miles northwest of Bogota hounded as 
early as 1674 Me de llin after some e enturic s of comparative 
obscurity has rijudly increased m we dtli and lmpoitanct, 
owing to the development of gold md silve l mining, 
earned on mainly by Butish enterprise While this has 
promoted ft large general trade m uiy of the inhabit ints 
aie also employed in jewelleiy and othei work in precious 
metals I lie main hmdi nice to the giowth of the eity 
his been the lack oi rulway connnunieation with the 
Magdalena liver, only a small portion ol the line fiom 
Puerto Bems being yet completed The eity possesses 
a university a chemical laboratory in elementary school 
and othei linpoitanl educational institutions also a mint, 
a theatie a we 11-t qnippe d hospital and other public 1 build 
ings lho streets aie widt and regular, but badly paved 
I he principal expoits are gold and silvei, coffee, and hides 
Population, about 50 000 

Medford, a c Ity of Middlesex county Massachu 
setts USA, on the Mystic liver 5 miles north of Poston, 
of which it is pi ictic illy a suburb It has 1 uge and varied 
manuf ic tuies with (in 1900) a capital of $1 128 106, and 
products valued at $1 907 624 Tufts ( ollcge i I in 
versahst institution, situated heie had, in 1899, 9 3 m 
structors and w is attended by 568 students 148 of whom 
were women Its property had a value of $1 980 000, 
and its income was $105,000 Population ( 1 890) 1 1 ,079 , 
(1900) 18 244, of whom 4327 were foreign bom and 244 
weie negroes 

Mediation, m the international sense, is the inter 
v^ntion of a third I ower on the invitation or with tlio con 
sent of two other Powers, for tho purpose of arranging 
differences between tho latter without recourse to war 
Mediation may also take place after war has broken out 

S VI — 76 


1 The figures for 1901 have not beou revised 
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with a view to putting an end to it on terms In either 
case the mediating Power negotiates on behalf of the 
parties who invoke or accept its aid, but does not go 
fufther Unlike an arbitrating Power, the mediator pro 
nounces no decision but limits his intervention to sugges- 
tion and advice His action is liable to be arrested at 
any time a the will of either party unless otherwise 
agreed, m which last case to airest it prematurely would 
be a breach of good faith The difference between media 
tion and arbitration may be stated in the words of the 
Digest (lib iv tit 8, *5 13) “Recepisso autem arbitrmm 
videtur, ut ait Pedius, qiu judicis partes suscepit finemque 
se sua sententia controvcrsas linpositurum polhcetur Quod 
si hactcnus intervemt ut experiretur an concilio suo vel 
auctoritato discuti litem paterentur, non videtur arbitrmm 
recepisse 

Some writers distinguish mediation from ‘ good offices,” 
but the distinction is of little prartical value We 
may, if we please, regard * good offices as inchoate 
mediation, and “mediation as good offices brought to 
the birth Thus wo may say that a third Power renders 
* good offices ” when it brings the parties together so as 
to make diplomatic negotiations between them possible 
whilst if it takes an active part m those negotiations it 
boeomes for the time be ing a mediator, whatever the result 
of its intervention may be 

There have been nun} instances of successful media 
tion , e q of (beat Britain m 1825 between Portugal 
and Brazil of Plane c m 1810-50 when differences aroso 
between Great Pntain and Greece of the Great Powers 
m 1808-09, when the relations of Greece and Turkey were 
strained to breaking point by reason of the insurrection in 
Ore to, of Pope 1 co XIII m 1885 lx tween Germany and 
Spam m the matter of the C iroline Islands In these 
case s mediation ave rted war, but it has been also resorted 
to for the pm pose of putting an end to war already begun 
The Austro Prussian wai of 1800 the war between Chile 
and Peru m 1882 and that between Greece, and lurkey 
m 1897, not to mention other instances were bi ought to 
a close through the mediation of ncut al Powers Media 
turn has also boon oecasionally employed where differences 
have arisen as to the liitupretation of treaties oi as to the 
inodo m wlneh the y ought to lx earned out as when Gre it 
Britain mediated between 1 nine o and the United States 
with regard to the treaty of Pans of 4th luly 18 10 In 
one ease at least mediation has been successful alter a pio 
jjosal for arbitration had failed Tn 1844, when war be 
tween Spain and Morocco was threatened by reason of the 
frequent raids by the inhabitants of Amalet el Rif on the 
neighbouring Spanish scttleme nt of Ceuta Spain declined 
arbitration on the ground that her rights weie too clear 
for argument But both she and Morocco subsequently 
accepted joint mediation at the hands of Great Britain and 
I ranee 

Ihe cause of mediation was considerably advanced by 
the Declaration of laris of 185G The plenipotentiaries 
of Great Britain I ranee, Austria Russia, Sardinia and 
Turkey then and there recorded in a protocol, at tho m 
stance of Lord Clarendon their joint wish that ‘states 
between which any misunde rstanding might arise should 
before appealing to arms, have recourse so far as circum 
stances might allow (m taut que les tircort stances l ad met 
traient) to the good ofhccs of a friendly Power Article 8 
of the treaty of Pans, which was concluded m the same 
yoar, embodied this principle m a formal shapo The 
article stipulated that 4 if there should arise betw een the 
Sublime Porte and one or more of the other signing Powers 
any misunderstanding which might endanger the mamten 
ance of their relations the Porte and each of such Powers 
before having recourse to the use of force shall afford the 


other contracting parties the opportunity of preventing such 
an extremity by means of mediation ” These precedents (in 
which it will be seen that “ good offices ” and “ mediation ’ 
are used interchangeably) were followed in the general 
Acts agreed to at the Conferences held at Berlin in 1885 
and 1890 the object of which was to secure religious and 
commercial liberty and to limit warlike operations m the 
regions watered by the Congo and its affluents 

The proviso above quoted, “so far as circumstances 
might allow/ obviously leaves open a door of escape when 
ever two states in difference are bent on war Accordingly, 
during the War of Secession between the northern and 
southern states of the American Union offers of mediation, 
tendered by Russia in 1861 and by France in 1862, were 
courteously declined by Mr Seward On the strength of 
the protocol of 1856, Great Britain made a similar offer 
both to I ranee and Prussia in 1870 when war between these 
countries was imminent , but the emperor of the French 
replied that the same protocol expressly left discretion 
unfettered where the dignity of a nation was concerned 
Again when, in 1877, Turkey appealed to her cosigna 
tones of the treaty of Pans to mediate between her and 
Russia her appeal was rejected on the ground that oppres 
sion of tho Christian populations undei her sway had led 
to so many revolts on their pait is to menace the peace of 
Furope In fact, nations on both sides of the Atlantic 
have hitherto shown no more disposition to pc rmit ques 
tions they deem vital to be dealt with by mediation than 
to permit them to be dealt with by arbitration 

A special form of mediation was proposed by a delegate 
from the United States at the Peace Conference held at 
The Hague in 1899, and was approved by the represonta 
tives of the Powers there assembled The clause m which 
this proposil was embodied provided m effect that, when 
ever there is danger of a rupture between two Powers 
each of them shall choose a third Power to which these 
differences shall bo referred and that, pending such refer 
ence, foi a period not exceeding thirty days (unless tho 
tune is extended by agreement) the Poweis it issue 
shall cease to negotiate with each other and leave the dis 
pute entncly in the hands of the mediating Powers It 
will be seen that tho Powers thus appealed to oct upy a 
position analogous to that of seconds m a duel, who are 
authorized to an ange an ‘ afiair of honoiu between their 
principals This novel dovice has the advantage of toning 
down, if not of eliminating peisonal and national pre 
judiees by which controversy is frequently embittered It 
also gets over the difficulty so often met with m arbitra 
tion, of choosing a common refeiee who shall be satis 
factory to both parties Ihe closer the relations between 
states become, the more their commercial interests are 
intertwined the larger the part which mediation seems 
destined to play in the future It is true that states 
which have accepted the intervention of a mediator re 
mam free to adopt or reject any advice he may give but 
the advice of a disinterested Power must always add con 
siderable moral weight to the side towards which it inclines 

For authorities on the subject sec Akmtiiaiion Intfrna 
tionai (m H c) 

Mediatlzation - The unification of Germany, 
which began with the formation of the Confederation of 
the Rhine (1806) and was continued by the treaty of 
Vienna (1815) entailed the “ mediatlzation ” (or deprrva 
tion of their sovereign power) of a number of princely 
houses, formerly “immediate” (reichsunmittelbar 1 1 , hold 
mg directly of the emperor) To such were, howevei, 
reserved certain privileges and equality of personal rank 
with tho princes of reigning houses cf Ency Bnt (9th 
edition), article Germany, vol \ p 492 
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Great Britain and Irfland 

U P to 1858 each University, Royal College of Physicians 
or of Surgeons, and Apothecaries Hall in Great 
Britain and Ireland laid down its own regulations for 
study and examination, and granted its degree or licence 
without any State supervision In that year, pursuant 
to the Medical Act, 21 and 2 2 Yict c 90, the General 
Medical Council of Medical Education and Registration 
was established, consisting of twenty three members, of 
whom seventeen were appointed by the various licensing 
bodies and six by the Crown This number was increased 
by the amended Act of 1886 to twenty nine, three of the 
six additional members being elected by the profession 
as ‘direct’ lepresentatives Iho object of the Act was 
‘ to enable persons requiring medical aid to distinguish 
qualified from unqualified practitioners ’ To this end the 
‘ Medical Register ’ was established, on which no person’s 
name could be inscribed who did not hold a diploma oi 
bunco from one or moie of tin licensing bodies after 
examination By the 1886 Act a qualifying examination 
was defined as an examination in medicine, surgery, and 
midwifery, conducted by universities oi by medical cor 
potations, of which one must be cipablo of granting 
a diploma in medicine, and out m suigery The powers 
of the Council over medical education consist in being 
authorized to require from the licensing bodies information 
as to courses of study and examinations and genu illy as 
to the requisites for obtaining qualific itions and to visit 
and inspect t xaminations either persona]]} oi b} deputy 
If the visitois are of opinion that the course of study and 
examination of any liet using body is not sufficient to 
see uie the possession by candidates obtaining its quilifica 
tion of the requisite knowledge and s] ill for the efficient 
pi ictiee of then profession cm a report being made m 
these terms to the Council the Council may repiesent 
tin same to the Privy Council Should the Prny l ouncil 
be satisfied tint the charge is substantial it may if it 
sees fit clc pnve the accused body of its power to gi int 
ugistroble qu ilifie ations Iiorn this statement it will bo 
seen that the powers of the Council are very limited 
nevertheless, by the lr cautious application, and by the loyal 
manner in which the licensing bodies have acted on the 
recommendations and suggestions which have from time 
to time been made, the general condition of medical 
cducition has been materially improved, and although 
there is not a uniform standard of examination through 
out the United Kingdom, the Council his succeeded in 
ensuring that the minimum requirements of any licensing 
body shall be sufficient for the production of trustworthy 
practitioners 

One of the first subjects the Council applied itself to was 
the establishment of a system ot examinations in general 
knowledge Such examinations have to be passed be fore 
commencement of medical study On presentation of a 
ce rtificate to the registrars of the Council and on c videnee 
lieing prexluced that the candidate is sixteen yeais of age, 
his name is inscribed on the Students Registei ’ At 
piesent the subjects of examination are (a) English 
language, including grammai and conqiosition (marks not 
exceeding 5 percent of the total obtainable m this section 
may lx> assigned to candidates who show a competent 
1 tiowledge of shorthand) , (b) Latin, including grammar, 
translation from specified authors, and translation of easy 
passages not taken from such authors, (c) mathematics, 
comprising arithmetic , algebra, as far as simple equations 


inclusive , geometry the subject matter of Euclid Books 
I , II , and III with easy deductions (d) one of the 
following optional subjects — Greek, Trench, German 
Italian, or any other modern language Certificates 
are accepted from all the universities of Great Britain 
and Ireland, fiom the hading Indian and colonial univer 
sities, from Government examination boards, and from 
certain chartered bodies The German Abitunenten 
Examen of the gymnasia and real gy rnnasia the French 
diplomas of Rachel ler Is Lcttre s and Bachelier is b< lences, 
and corresponding entrance ex immatiems to other Con 
tmental universities are also uiepted Whilst anxious to 
raise tho general stanelarel of prelim irary examnntions, the 
C ouncil has not found it (jxptdient to eio so In point of 
f u t, the condition of secondary educ ition m Great Britain 
and Ireland is so meiderite in character as to render it 
inadvisable to set a higher minimum test inasmuch as 
elepletion of tho profession might be pioduceel to an 
extent detrimental to the public interest On the othew 
hand, it is right to state that only a moderate propoition 
of registered students pass on to the register on mere 
minimum requirements 

As regards professional education the Council divided 
its resolutions into ‘ reepiirements and “roeommonda 
tions tho fonner eonsisting of demands on the licensing 
bodies, non-compliance with which renders them liable to 
bo roporte el to the I nvy Couneil as not conf orming to con 
ditions necessary to secure sufhuent knowledges and skill 
for tho efficient practice of medicine surgeiy ami mid 
w if cry, the latter are regarded merely as suggestions lor 
tho general conduct of e elucation and e xamination Tin 
requirements may be summarized as follows — (a) Regis 
tration as a medical student (t) live yeais of bond jide 
study between the elite of registration uid the elate ol 
tho final examination for any diploma entitling the holder 
to be registend under the Medical Acts (c) In every 
course of pioicssional study and examinations the following 
subjects must be contained the Council offering no opinion 
as to the manner m whnh they should l>c distnbuted or 
combined for the purposes of teaching or examination, 
this being left to the disci etion of the bodies or ot the 
student — (l ) Physics, including the element iry mechanics 
of solids and fluids and the mdiments of heat light and 
electricity, (n ) chemistry, including the pi maples of the 
science and the details which bear on the study of modi 
cun , (in ) elementary biology (iv ) anatomy, (v ) physio- 
logy (vi ) materia meehca and pli irrnac y , (vn ) pathology 
(vm ) therapeutics, (ix ) medicine including medical 
anatomy and clinical medicine (x ) suiguy including 
suigital anatomy and clinical surgery (xi ) midwife iy, 
including diseases peculiar to women and to new born 
childien , (xn ) theory and practice of viccm ition , (xm ) 
forensic medicine (xiv ) hygiene , (xv ) mental disc ise 
(i d ) The first of the four years must be p isse el at a school 
oi schools of medicine recognized by any of the licensing 
bodies, provided that the Hist yeai may be passed at 
a university oi teaching institution where the subjects 
of physics, clicnustiy, and biology are taught, and that 
graduates m arts or science of any university recognized 
by the Council who shall have spent i year m the study 
of these subjects and have passed in the m, shill be held to 
have completed the first of the five years of medical study 
( e ) Iho study of midwifery practice must consist of three 
months attendance on the indoor practice of a lying in 
hospital or the student must have been present at not 
less than twenty labours, five of which shall have been 



MEDICAL EDUCATION 


604 

conducted throughout under the direct supervision of a 
registered practitioner 

The fifth year of study is intended to be devoted to 
clinical work, and may be passed at any one or more 
public hospitals or dispensaries, British or foreign, rccog 
mzc d by the licensing authorities six months of this year 
may be passed as a pupil to a practitioner possessing such 
opportunity s of imparting practical knowledge as shall lie 
safcisfac tory to the medical authorities This latter method 
of study is very rarely employed by students 

Pho “ recommendations * of the Council contain sugges 
turns which may or may not be acted on by the bodies 
I or the most part the y are complied with m connexion 
with th( system of pi actual and clinical teaching 

The Council satisfies itself that its requirements aro 
acted on, and that the examinations are “ sufficient, * by 
<ydcs of inspection, which occur about every five years 
The examination of each licensing body is visited by an 
inspectoi, who forwards his report to the Council, which 
sends each report to the body lor its information and 
remarks As y< t it lias never been the duty of the Council 
to report to the Privy Council that any examination has 
not been found sufhcu nt As a rule sugg( stions have 
been accepted and acted on, and thus a high ordtr of 
professional examination h is been attained throughout the 
kingdom by gradual pressure 

Most ot the universities c xv t attendance at more classes 
than the colleges and halls for instance, botany and 
natural history are taught to thur students who are also 
examined m the m But with tin sc exec ptions the system 
of pi ofc ssional education is fanly uniform Since 1875 
attendance on “practical” (Usscs has been called for in 
all subjects Under this system the laiger (lasses m which 
the subji t ts are taught systematically are broken up and 
the stud( nts aro taught the use of apparatus and the 
employment of methods of investigation and observation 
1 utorial instruction is superimposed on teaching by lecture 
Much the same plan is adopted m respect of clinical 
instruction not only is the student taught at the bedside 
by the lecturer, but he receives, either from the house 
surgeon oi house physician, or from a specially appointed 
clinical tutor an insight into methods of examination of 
diseases, and lcains practically the use of the stethoscope 
and other aids to diagnosis, and ot surgical and obstttneal 
instruments In fact, it may lx said that each subject oi 
instruction is duplicated If this is taken into account, 
it must be evident that the time of the student is fully 
occupied, and the belief is rapidly growing that five yeais 
is too shoit a ponod of study As a matter of fact, the 
aveiage tunc taken to obtain a British licence to practise 
is upwaids ot six ytars The piobability is that the solu 
tion of the difhc ulty will be found m the inclusion of such 
subjects as physics, biology, and chomistiy m a *pre 
lunmary scientific examination, which may have to 
be undertaken before registiation as a medical student, 
thus leaving the whole five years to be devoted to 
purely professional stud} 

Ulhman\ 

The German regulations m regard to professional 
stud} arc few They are those foi the Stoats Examen 
foi which the univusity degux is no longer a preliminary 
requisite The regulations tor the admission of candidates 
to the Stoats Eaanun aie contained m the royal pro 
clamations of 22nd June 1883 They comprise — (a) 
Cc rtificatc of a e ourse of study at a classical gymnasium 
of the German empire In exceptional cases, the same 
from a classical gymnasium outside the German empire 
may be considered sufficient (lor full details of the 
couise of study anil examinations, see Minutes of the 


General Medical Council, vol xxvil, Appendix 3 ) 
(b) Certificate from a university, certifymg a course of 
medical study of at least nine half years at a university of 
the German empire (c) Certificate that the candidate 
has pasptd, entirely at a German university, the medical 
Vorprufung, and thereafter has attended for at least 
four half years the medical studies of a university 
(d) The special testimony of the clinical directors 
bearing witness that the candidate has taken part as 
Iraktikant (cleik or dresser) during two half years at the 
medical, surgical, and gynaecological clinics , has himself 
delivered two cases of labour m the presence of his 
teachers or assistant physicians , and has attended for a 
half year as Praktikant the clinic for diseases of the 
eye The medical Vorprufung referred to is necessary 
alike for the Stoats Examen and the degree of Doctor of 
Medicine It takes place at the end of the second year 
(fourth semester ), and includes the subjects of experimental 
physics, chemistry, botany, zoolog}, anatomy, and physio- 
logy It is conducted by a board appointed yearly by 
the Minister of Education 

France 

No one can practiso medicine in France who does not 
jiossess the diploma of Doctor of Medicine of a Irench 
university The qualification of Ojficiei de sante is no 
longer granted Before he can inscribe as a student of 
medicine the applicant must have obtained the diploma 
of Bathelicr es Lett res, and the diploma of Jiachehei ts 
Sciences Although the course of professional study may 
be completed m four years, a longer time is generally 
taken before the student pioceeds to the final examination 
for the doctors degree Each }ear is divided into four 
trwmtres at each ti nmstre the student must make a 
new inscription Ihc tnmcsftes arc (1) Novembei and 
December, 56 days, (2) lanuary lebiuary, Mai eh 86 
days (3) April, May, June 86 days, (4) July, August, 
56 days liactically there are no regulations dcttrmin 
mg the division of the v trious subjects or the number of 
lectures in each course, or requiring the student to attend 
the courses The medical faculty of each university puts 
before the student a scheme recommending a certain Older 
of studies ( Division dts etudes) for each of the four years of 
the medical couise, and, as a matter of fact this order of 
study is e nf orced by the system of interim diate exannna 
tions (Examensdu /in danrnc) All the lecture courses 
are free as also are the clinics and the hospital stivice, 
and there is no system of ascertaining the regularity of 
attendance at lectures, or of ceitificate of attendance If, 
however the student fails to pass the Fa amt n du fin 
dan net he is dcbaricd ftom making the next timiestral 
inscuption, and thus loses three months llu lectures 
are however, closely attended In contrast to the 
freedom m regard to attendance on systematic lectures, 
there aro strict dnection and control m rtgaid to hospital 
attendance and practical couises Tho student is requited 
to sign a registt i ad hoc each tune he goes m and out 
Irom the beginning of the third year i g , fiom the ninth 
quarterly inscription, hospital attendance is enfoieed till 
the end of the fourth year No one can renew his 
tnmcstial inscription without producing a schedule of liis 
last tnmcstral stage, showing that dui mg it he had not 
absented himself more than five times without explanation 
Practical w r ork is obligatory dunng each of the four years 
Besides systematic course of lectures, Conferences are held 
by the assistant-professors (Agreges) m natural history, 
physiology, general pathology, internal pathology, external 
pathology At the end of the first yeai the student is 
examined m physics chemistry, natural history, osteology, 
myology, and the elements of physiology , at the end of 
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the second year, in anatomy and physiology m all thur 
branches , at the end of the third year in medicine and 
surgery, at the end of the fourth year, an examination 
is held over the whole field of study 

Denmark 

No one is allowed to enter on the study of medicine 
without passing tho Artium Examen of a secondary 
school This is the equivalent of the German Abitu 
rienten Examen of a classical gymnasium After study 
for two Beme&ties an examination must be ]>assed in 
psychology Logic, and history The special professional 
examinations consist of (1) preliminary scientific in 
botany, zoology physics chemistry , (2) first special or 
professional, anatomy (orally and by dissections) physio 
logy, and pharmacology , (3) second special or prof< s 
sional, written examinations m medicine, surgery, medical 
jurisprudence practical and oial m operative surgery, 
in clinical medicine and clinical surgery, and oral in 
pathological anatomy medicine suigeiy and midwifery 

An I iioiti 1 IBs — Tho history of the dovi lopment of medical educa 
tion fiom tho eailnst tunes d >wn to 1894. will be found tieatcd of 
geneiaily in Pim< hm vnn s Ges hwhte dts meduinischen Untcrrichts 
(Leipzig 1889) tianslatrd by 1 H Haul (London 1891) Tliost 
cleaning mote special information on the subject m ugaid to the 
details of Bntish institutions should cnisult the annals of tin 
vai lous univei sities and colleges of t leat Bntam and Ii eland The 
following woiks supply much lntciusting inhumation ic n aiding 
the giadual use and development of teaching and cxuminaticn 
Annate of the Barber S u rtf eons by S\dne\ \ oi m 1890 — History 
of the luial Colleqe of Surgeons of Ireland by Cameim n 1886 
Early Days of thi Royal College of Pints mans of Edinburgh bv 
Pfu Ritchie 1899 — Historical Sketch of the loyal College if 
Suigeons of Edinburgh by Caiudnih 1860 M< mo rials if tin 

E acuity if l hys mans and Suigeons of ( lasgow by l)i m in 1896 
The Story of tin University of Edinburgh by bn A f rvvj 1884 
Unucrsity of Glasgow bySriWAiu 1891 (j B T ) 

United States 

In 1870 and even m 1880 medical education in 
tho United States was in a deplorable condition In 
the early history of the eountiy before and shoitly 
after tho beginning of the 19th century, the few medical 
colleges that wtie in existence had shown a disposition 
to require a liber il education on the pirt of those 
who entered upon their courses and some effort also 
was made through tho age ney of state boards to control 
the licence to pnctise But as the count! y increased in 
population and wealth so fai from this good beginning 
being followed out preliminary requirements were piaoti 
cally abolished tho length of the courses given each year was 
shortened to four or fivo months or less, and in the second 
and final year theie was simply a repetition of the couises 
given during the first year This unfortunate condition 
of iffairs is to be attributed mainly to the fact that there 
was no general nation il oi state supervision of medical 
training Medical colleges eemld obtun incorporation 
undei state laws without difficulty and bi ought consider 
able advantages m the way of prestige and increased prac 
tice to those concerned That the existence of a college 
depended solely upon the fees of the students encouraged 
the tendency to make both entrance and graduation 
requirements as easy as possible especially as there was 
no state supervision and the mere possession of a diploma 
entitled the holder to practise Fortunately during this 
period the practical diameter of the clinical instruction 
given in the be ttc r colleges fitted the graduates m some 
measure for the actual necessities of practice, while tho 
good traditions of medicine as a learned profession exei ted 
a stimulating influence upon those who adopted it as a 
career so that in the main the body of practitioners 
deserved and held the confidence and respect of the 
community From the middle of tho 19th century to 
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the present time there has been a constant agitation on 
the part of the physicians themselves for an improve 
ment m muheal education The first notable result 
of this agitation was an increase iu the time of m 
struction from two to three years (Chicago Medical 
College, 1899 Harvard Medical School, 1871), the 
lengthening of each session to six months or moit and 
the introduction of giadtd courses instead of a rcpiti 
tion of the sime lectures evuyyear The improvement 
thus begun bttamc vuy marked dunng the elecade 
1 890- 1 900, amounting m faet almost to a revolution in 
tho rapidity with whnh tin course of instruction was 
amplified Many factois to opuattd to product this 
desirable result tin gtntial develojnicnt of scientific 
instruction in tin collides mil secondaiy sclmols, the 
influence of the large numbei of modu il giaduates who 
eompleted their training by study in ] uiopian st bools 
the adoption by many states of stringent legulations 
legarding the linme to piattise within th< n holders, 
the good cxamplis set by many hading schools m 
voluntanly raising then leqummcnts foi entmnee and 
graduation, and, puhaps ibo\o all in its general t fit it 
the agitation continually maint lined by se\tril national 
or state asset lations which m a measuri ha\i ixuted the 
gtneral legulating control that m othu countncs has bun 
enforced by national legislation Among the most m 
fiuential of these associations aie the Amt nt an Mutual 
Assotiation the Ameruan Academy of Medium tin 
Association of Amiriem Medical ( olltges the Illinois 
State Bond of Health, and the University ol the State 
of New \ork 

The conditions at present aie lmpioving rapidly but 
are difficult to dcsciibo except m gtncial terms, as the 
rt quirements foi matncul ition and gi initiation varygrtatly 
m the dillcruit stitcs of the Union and tin arrange 
ment of tin touises follows no uniform plan There 
are 1G6 mtdical schools in the United States of which 
10 are graduate schools Of tin so 122 arc (hissed 
as so called regular schools, 21 as honiuopathic 7 as 
eclectic and 3 is physio medical In 1889 out of the 102 
existing schools only 9 offered a tourse of three years 
In 1897 99 schools uquned a cornst of foui yeais, while 
in 1899, 141 of the 156 undergraduate st liools announced 
a course of foui years as net cssary to gi id nation Theie 

is a /ratifying tendency also to lncicaie the standard 
of preliminary requncmcnts for entianee to the medical 
schools The colleges compiling the Assocntion of 
American Medical Colleges, 82 in number lia\e agieed 
upon uniform entrant e requirements that aie practically 
equivalent to the completion of one yen s study m a high 
school In New Yoik and Illinois thtre is a umfoim 
minimal requirement equivalent to the completion of a 
high school course of lour yeais and other states ha\e 
innounced that a similar requirement will be made in the 
future Ihe Johns Hopkins Medical School fiom its foun 
dation in 1893 has admitted as students only those who 
are graduates of a recognized college, and has rccpiiicd 
moreover that the candid ite shill possi ss a reading 
knowledge of Irene h and ( erman and have hid a yt \\ s 
training in physics, ch< nnstiy, and biology Ihe Haivard 
Medical School suite 1901 has also icquucd a dcgico in 
arts sciences, literature, or philosophy is a condition for 
entrance while the lvusli Medical ( ollege (Univcisity of 
Chicago) and tho medical dep irtme nts of the bmveisity 
of Michigan and the University of California have an 
nounced entrance reepnrements that will pi actually demand 
two years of collegiate work hollowing tht lmtia 
tive of the Johns Hopkins these schools have specified 
that tho preliminary training must liitludo courses m 
physics, chemistry, biology, Irene h, and Gum in Tho 
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medical department of the Western Reserve University 
(Cleveland) requires certificates shoeing the completion 
of at least three years in a recognized college The good 
examples set by these and other schools will doubtless 
result soon m a general increase in entrance require ments 
to the point that those entering upon the study of medicine 
must give evidence of a preliminary training equivalent 
at least to that required foi matriculation in a college of 
good standing 

In regard to the medical curriculum itself there has 
been of late years much dissatisfaction, directed, it may 
be said not so much towaids the contents of the curriculum 
as towards the methods of instruction The relative nu i its 
and demerits of the laboratory and the lecture system are 
bang constantly debated, and such discussion togethci 
with the practical trials of the two systems will doubt 
less eventually lead to a substantial improvement m the 
charactu ot medical instruction As an outcome of this 
agitation the following general tendencies may be noted 
A large number of the best medical colleges have entered 
into close affiliation with the leading universities and 
there seems to be a distinct applet latum of the value of 
this organic union with institutions devoted to the higher 
learning In a number of casts this affiliation has led to 
the developmc nt of what are known is combined courses, 
by means of which the total time required for obtaining 
both the collegiate and the professional degree is redueed 
by one oi two ycais Tin reduction is made possible by 
the acceptance oil the pait ot the college faculty of the 
sueutihe weak done m the fust yeai or two of tht 
mechuU course as fulhlhug part ot the requnements tor 
the baccalaureate degree I here ean be no doubt that 
this recognition of the seientihc instruction in tht medical 
schools is not only a testimonial to its thoroughness but 
amounts to a guanintee that thiH work will bt committed 
to the caie of trained and capablo specialists It is 
probable m fact that m some instances the experiment 
will be made of leaving the instruction in the preparatory 
medical sciences entirely in the hands of the college 
lac ulty 

Home of the medical schools are making an effort 
to break away from the rigid system of graded courses 
that prevails goneially and instead to offc r various altei 
native studies, particuhuly in the third and fourtli years 
adapted to mtet the needs and stimulate the interests 
of individual students In general however, it may be 
said that the s) stein of instruction for the required foui 
ycais of medical study tends to follow the genual lines 
laid down by Huxley in his well known iddicss upon 
‘ Universities, Actual and Ideal (1874) — that is, the 
first two yeais an given up to the study, largely by 
laboratory methods, of what may be called the pre 
poratory sciences, while m the last two years attention 
is directed mainly to piactical instruction m the science 
and art of medicine m the hospital, the dime, and tht 
dispensary 

AtmioKiriKB — J M T< wfk 6 onhilnUions ti the Annals 

of Medical J roqtest and Mtdual Education in tht Undid States 
h fort and during the ft ar ot Indt/teiultnce Washington (( overn 
mint Pi luting Office) 18/4 -N S Davis History of Mcdual 
Education tout Institutions in (he United states Clue ago 1861 
( oidnbutwns to t)ie Huttoiq if Medical Education and Mtdual 
Institutions m the United Mates Washington (t cn eminent 
1 mi ting Office) 1877 1 B Bkck An Historical Sketch of the 

Sltate of Mcdiciw in tht Avan an Colonies Albany 1860 — 
Bulletins of the American Academy of Medicine Iho Chemical 
Publishing Co Fasten Pa — H 1 Iaviou Professional Lduc a 
turn in tin Unit oil States College Department University of the 

Stute ol Ntw \oik Bulletin , 1HM and Built tin 6 1000 

Courses of Study in Medical Schools I eport of the tom mis 
siontfs of Education Washington (( overnment Printing Office) 
1899 — F R Pac kakd M D The History qf Medicine in the 
United Mates 1901 (w U U ) 


Medical Jurisprudence, or Forensic Medi 
cine, is the science which deals with the application of 
medicine to certain questions of civil and criminal law, for 
the determination of which evidence derived from medical 
experience is required Dunng recent years no funda 
mental changes have been made in its principles as laid 
down m the older books upon the subject but close obser 
vation fresh experience and more modern methods of 
investigation have thrown new light upon various branches, 
and have thus tended to place the whole subject upon a 
more scientific basis than formerly The present article is 
confined to supplementing the topics dealt with m the 
ninth edition of the Encyclopaedia undt r this heading and 
that of Poisons 

I 1 he S ujn& of Death — The determination of the 
actual existence ot death assumes a certain importance m 
tropical countries, where the necessity for speedy interment 
may involve a risk ot burial alive Such an accident cannot 
well occur where a medical man confirms the existence ot 
death, and in the United Kingdom, where burial raiely 
takes place before the lapse of forty-eight hours such 
c hanges usually occur in the body as to render any error 
practically impossible Within a varying period usually 
not moro than twelve hours the body becomes rigid, owing 
to the development of ru/or mortis oi post mortem ngidity 
The blood, which during life is equally distributed tlnough 
out the body giavitates to the most dependent paits and 
develops a discoloiation of the skin which is known as 
post mortem lividity or post mortem staining At a vanabh 
period of time, dependent on the cause of death also 
the tempeiature and moisture of the ur to which the body 
is exposed decomposition or putrefaction sets in lhese 
changes which a body undeigoes aftor death are ot great 
importance, not only as affording certain proof of death, 
but also because they furnish valuable mfoimation as to 
the probable time at which it occur led, and from the fact 
that they may alter oi destroy evidence as to the cause of 
death 

II Identity — In the case of the living identification is 
rathei a inattei foi the police ofhcoi than for the medical 
man Rertillon and Galton have each devised methods 
for the identification of euminals which are much moie 
certain than those formerly relied on (see also Antiiiio 
pometry) Bertillons system consists m taking (citam 
anthropometrical measurements of the cranium and fact, 
and lecoiding othei general characteristics Galton s 
method consists m taking impiessions of the skin mark 
ings of the thumb and fingers which give definite and 
distinctive patterns for each individual, so that by means 
of a proper system of classification it is possible to ide ntify 
an individual within a ftw minutes 11ns system is 
largely used in India Medical evidence may, houcvei 
be necc ssary to decide a question ot identity m the living, 
as in the Tiehbornc ease wheie the deletion of tattoo 
marks, or tht existence of scars, had to be determined 
In the dead, identification is effected by means of clothes, 
bodily characteristics or peculiarities, photography &c 
or the body itself may be preserved for identification 
by keeping it at a low temperatuie, as in the Morgue at 
Pans 

III Injur us ot T founds — These include m a medico- 
legal sense not only those characterized as incised, 
punctured, contused, lacerated, stab wounds, but also 
buniR, injuries produced by fiiearms, fractures, dis 
locations, &c One of the chief questions which have to 
be decided in all forms of violent death is whether it 
was the result of accident, suicide or murder In eases 
of fatal wounding, among the points to be noted, which 
will help to decide the question, are the situation, direction 
and extent of the wound, the position m which the body 
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and any weapon may be found, together with the presence 
and distribution of any blood marks and the signs of a 
struggle In wounds caused by firearms the injury if 
suicidal, is usually situated m a vital and accessible part 
of the body the temple, mouth, and chest being the 
favourite situations , but such an injury also presents, as 
a rule the characteristic appearances resulting from the 
discharge of the weapon close to the body, viz , btsides 
the wound of entrance of the bullet, there are singe 
mg of the cuticle and hair and blackening of the area 
immediately surrounding the wound, fiom particles of 
unconsumed powder being driven into the skin and from 
the smoke of the discharge These effects are naturally 
not produced when the weapon is discharged at a distance 
exceeding 2 or 3 feet, as usually happens m cases of 
homicidal shooting They may also be wanting in un 
doubted suicidal wounds produced by revolvers and 
cartridges filled with ambente or other smokeless powders 
Death from burning is generally accidental veiy rarely 
suicidal, and when homicidal is usually employed to con 
eeal traces of other violence inflicted upon the body In 
large conflagrations death is not always due to burning 
Charred bodies may be found presenting vanous injuries 
due to the fall of beams, crushing, the trampling of others 
trying to escape &c or fractures and lacerations may be 
due simply to the action of the heat Death may result 
from such injuries, or from suffocation by the gases of 
c ombustion before the victim is affected by the actual fire 
{spontaneous combustion of the body has been stated to 
occui but the evidence upon which the cases rest is not 
well authenticated 

IV Death from Asphyxia — Amongst the forms of 
violent death due to this cause are drowning hanging 
strmgulation, girottmg smothering suffocation from 
(hokmg mechanical interference with the expansion of the 
chest walls, as whin persons aie crushed together during a 
panic m a fire breathing poisonous gases such as carbonic 
acid or carbonic oxide In connexion with the last form 
of death which in the United Kingdom usually results 
accident illy lrom an escape of lighting gas the danger has 
been much increased m many towns owing to the addition 
ot caiburetted watoi gas to the ordinary supply C irbonic 
oxide gas is tont lined m ordinary lighting gis to the 
extent of about 6 to 8 per cent and is extreme ly fatal 
when inhaled (Jarbuietttd water g is contains about 28 
per cent, and when mixid with ordimry lighting gas 
the pei cent igc of caiboinc oxide is thus very much 
increased 

V Criminal Abortion — Ihis crime consists m unlaw 
fully procuring the expulsion of the contents of the gravid 
uterus at any period short of full term It must be note d 
that while this definition may lie lit Id to recognize the 
induction of prematuro laboui by medical men in certain 
circumstances yet, when the operation is necessary i 
medical man should always protect himself from possible 
misconstruction of his action (te criminal intent) by 
having a consultation with anothei practitioner The 
means employed in ciimmal abortion to proc uie the desired 
result may be classed under three heads (1) gcneial 
violence to the body (2) administration of drugs supposed 
to have abortifacient qualities (3) instrumental mtci 
ferencc with the contents of the womb Amongst the 
drugs frequently employed for the purpose although bj 
no means always successfully, are ergot, strong purgatives, 
iron, rue pennyroyal savin 

VI Infanticide — The killing of a recently born infant 
which has been born alive i e has lived after being com 
pletely born, is termed infanticide and the crime amounts 
to murder The Crown takes upon itself the onus of 
proving m every case that the child has been born 
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alive This is often a matter of difficulty, and hence an 
alternative charge of concealment of birth in England, or 
concealment of pregnancy m bcotland, is usually preferred 
m such case s, and, if proved may entail a penalty of two 
years imprisonment The chief medical questions to be 
determined from an examination of the body of an infant 
in connexion with a charge of infanticide are (1) as to 
its maturity (2) whcthei it has breathed or not (3) 
whethci it was bom alive (4) how long it survived 
its birth ( r >) what was the cause of death I he proof of 
respiration having taken place is of prime importance, 
although it docs not necessarily follow whtn a positive 
result is obtained that the eluld was born alive 1 The 
fact of the lungs having respirt d is de termined by their 
appearance and consistence, and by the hydrostatic test, 
which depends upon the difft rence m the spcciht gravity 
ot the lungs bcfoie and after the entrance ot an into them 
thiough re spi ration 

VII Rapt consists in the carnal knowledge of a woman 
by force and agunst her will It is i ipe if the crime be 
perpetrated with consent obtained by a fiaud such as the 
impersonation of a womans husband, or by producing 
mortal terror Since the passing ot the Criminal Law 
Amendment Act 1885, it is a felony, entailing the Hame 
punishment as rape, to have carnal knowledge ot a girl 
under thirteen years, wht ther she consent or not Be tween 
thirteen and sixteen years of age it is a crimmil offence 
punishable by two years imprisonment, whethu consent is 
given or not and even if there be solicitation Above 
sixteen ye irs of age no offcnci is committed if consent be 
given, piovidcd the woman is not an idiot or in imbecile 
1 he administration of any drug or matter, with intent by 
producing stupor, to facilitate the accornplishim nt of the 
c rune, is an offence punishable by two yeai s imprisonment 
In all charges of i ipe the woman and her assailant should 
Ik examined as soon as possible by a medical man, but 
such examination it is important to rtmcmbci, can only 
be earned out with the fiet consent of the party to be 
examined 

VIII Blood Stains — I he examination of bloodstains 
is a fiequent and impoitant opeiation m cuminal charges 
Blood stains whtn fresh and abunduit can be iccogmzcd 
without difficulty, but whin old, or after bung acted upon 
by certain substances their identity is not icadily deter 
mined The tests which may b( applied to a suspected 
stam consist of — (1) I he miuoscopic Ust A poition of 
the stam is soaked m a drop of some fluid which will 
soften and cause separation ot the dried blood corpuscles 
without altenng then characteristic appearance Such 
fluids are solutions of glyccnnc and watu of a specific 
gi ivity of 102S, or 30 pei cent caustic potash 1 lie lecog 
nition of blood corpuscles affords evidence ot the nature of 
the stain (2) Lht mical tests (a) 11 eat applied to a solution 
obtained by soaking some of the stained fabric in cold 
watc r A blood solution is red and loses its red colour on 
application of heat while at the same time a buff coloured 
precipitate is formed (b) On applying a chop of freshly 
prepared tincture of guaiacum and then some ozonic ether 
or peroxide of hydrogen to the stain, a blue colour is 
obtained if blood be present Many other substances, 
however give the same reaction (c) II e\cn to the 
smallest particle of dried blood a fragment of common 
salt and some glacial acetic aeid be added and the latter 
is then heated to ebullition and allowed to evaporate 
away, small brown rhomboid crystals — ha mm crystals — 
will be found to have formed and they can be recognized 
under the microscope (3) Spectroscopic Ust A solution 
of blood obtained lrom a stain will show a spectrum 
having two dark bands between Fiaunhofers lines I) and 
L (oxyhccmoglobm) On adding ummoumm sulphide to the 
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solution the haemoglobin is reduced and only one broad 
dark band is seen (reduced haemoglobin) On adding 
caustic potash to a solution of blood alkaline hae matin is 
foimed and this again is transformed on the further 
addition of ammonium sulphide into reduced haeraatin or 
hromochromogen which gives a very characteristic spectrum 
of two dark bands situated m the yellow part of tin 
spectrum The production of these three different spectra 
from a red colouud solution is characteristic of blood 
Old blood stains are insoluble m water, whereas recent 
stains arc n adily soluble m cold water, yielding a rtd 
solution Tin application of hot water or washing with 
soap tends to fix or render blood stains insoluble Yege 
table dyes may likewise give red solutions, but they may 
be distinguished from blood by the addition of ammonia, 
■which alters the colour of the former, but rather intensifies 
the red colour of a blood solution The differentiation 
between human blood stains and those produced by the 
blood of other animals, more especially domestic animals, 
is a rnattei of great importance to the medical jurist 
When the blood stain is fresh, measurement of the cor 
puscles may decide the question, but in the case of dry 
and old stuns it is impossible to mike the distinction A 
method has been discovered however which t liable s the 
distinction to be made not only between human blood and 
that of other animals (with the exception of S irnntla*), but 
also between the bloods of deficient animals The method 
depends upon the laet that it an animal (A) sueh as a dog 
or rabbit is inoculated with the blood or serum of another 
animal (R), then the blood or seium of A is found to pro 
duce a specitie reaction (namely the production of a 
cloudiness oi pucipitatc) when added to a solution of the 
blood of a similar animal to B and that species of animal 
only Tf thcrofoie, human blood serum is injected into 
an animal its blood after a time affords an “antiserum 
which pioduces the specific reaetion only in human blood 
solutions and not in those formed fiom the blood of othci 
animals 

IX Poisonmq - There is no exact definition of a poison 
Popularly substances which destiny 01 endan^oi life when 
swallowe cl in small epiantity are called poisons but a scientific 
definition would also liuluelo many substances which are 
injurious to health in large doses 01 only after repeated 
administration, and which act not only when swallowed 
but also when taken into the system through other 
channe Is t q , the skin or the lungs The branch of 
science which relates to poisons, their nature, methods 
ot detection the symptoms produced by them, and treat 
ment of poisoning is called Toxicology and is one of the 
most important subjects included under the term Medical 
Turispiuelonco 

Poisons may bo classified accoiding to their effect 
upon the system Ihose poisons which produce local 
action upon tlio tissue s with which they couie in contact, 
corroding oi destroying them, are known under the name 
Gonostve Poisons such are the concentrated mineral 
acids sulphuric mtiic, and hydrochloric, the alkalies, 
potash, soda, and ammonia, and their carbonates, corrosive 
sublimate butter ot antimony carbolic acid, and oxalic 
acid Some of these, in addition to a local action produce 
toxic symptoms due to a remote action upon other organs, 
the result of their absorption into the blood Among the 
latter may be mentioned catholic acid which not only 
corrodes the tissues with which it comes in contact, but 
also causes rapid unconsciousm ss and death due to respira 
tory and cardiac paralysis Poisoning by this substance 
which is usually accidental or suicidal rarely homicidal, 
has become very frequent, a rapid and progressive increase 
in deaths fiom it bung observable year by year In 
England and Wales from 1888 to 1897 it caused the deaths 


of 547 males and 584 females from suicide and 190 males 
and 130 females from accident or negligence. The total 
number of deaths m ten years thus amounted to 1451 
The chief cause of the increasing frequency of deaths from 
this cause is to be traced to its common use as a house- 
hold disinfectant Some poisons, again, may be classed as 
Irritants , because one of their chief symptoms and effects on 
being swallowed is irritation of the stomach and intestines 
In this class are included various metals and their salts, e g , 
aisenit, antimony, lead, and copper, non metallic elements, 
e q , phosphorus a large number of vegetable substances, e g 
castor oil, colocynth eJatenum, <fcc , and some animal sub 
stances, e g , cantharidcs In another class of poisons there 
is little or no local action, the symptoms produced being 
chiefly referable to an action on ithe brain and spinal cord 
such poisons have been called Neurotics Examples of 
this class aie tc be found in opium prussic acid, bella 
donna, strychnine, and aconite A few poisons may be 
further classified as Gaseous , since they act while m a 
vaporous condition, some producing a local irritant action 
upon the lining membrane of the air passages, e g amnion a 
and chlorine others, again, being absoibed through the 
lungs into the blood and produemg their poisonous effects 
in this way c q , chloroform, sulphuretted hydrogen 

The medical evidence m cases of poisoning rests upon — 
(1) the symptoms produced during life, (2) the post- 
mortem appearances (1) the chemical analysis and de 
tcction of the substance m the body or in the excretions 
and vomited matters, or m ai tides of food (4) expen 
monts on animals m the case of certain poisons where other 
conclusive evidence is difficult to obtain The ticatment 
of cases of poisoning will vary according to the substance 
taken but the genual pnnciplcs which should be fol 
lowed are (a) to get rid of the poison by means of the 
stomach pump, or by washing out the stomach with ■water 
through a soft rubber tube or by giving an emetic such as 
mustard, sulphate of zinc ipecacuanha, (0) to neutiahze 
the poison by giving a substance which will form with it 
an innocuous compound (e q , m the case of the stiong acids 
by administering magnesn or common whiting) oi which 
has an opposite physiological action (c q atropine m 
opium poiBomng) , (t) to piomote the elimination fiom the 
body of the poison which his been aht tdy absorbed 
(d) general treatment of any dangcious symptoms which 
appear as by stimulation in collapse oi artihc ml rcspuation 
in asphyxia 

Many plants owe thur poisonous pioperties to the 
presence m them of basic bodies called alkaloids , which are 
mostly solid, crystalline, and non volatile only a few (c q , 
comno and nicotine) bung liquid and volatile They aie 
generally active poisons m minute doses, and the pi oof ot 
their administration in criminal cases is surrounded with 
special difficulty, owing to the fact that they produce no 
very characteristic symptoms or maiked changes in the 
body, while the chemical detection of the poison in the 
tissues is by no means easy oi always successful Amongst 
the many well known alkaloids may he mentioned morphine, 
obtained from opium, strychnine and brucine liom nux 
vomica atropine from belladonna, cocaine fiom Ary 
throxylvn coca nicotine from tobacco, comne fiom the 
spotted hemlock Ihe power of manufacturing alkaloids 
is not confined to plants they aie also formed in the 
living body as a result of physiological processes, and m 
dead bodies as a result of the action of putrefactive 
bacteria It is mainly owing to the investigations of Selrni 
and of Brieger that our knowledge of these animal alka 
loids or ptomaines has assumed definite shape The dis 
covery that they may be formed m the body after death 
by the action of putrefactive bacteria was at first thought 
to be a great obstacle to the proof of criminal poisoning 
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by means of vegetable alkaloids, but investigation has 
shown that this is not so, since it is found that, although 
many ptomaines are formed after death, yet practically 
very few possess active poisonous properties, e g , nturm 
and mydalein, and these do not appear until a considerable 
time after death, and then only in minute quantities In 
addition, ptomaines do not respond to ail the various 
tests and reactions which are characteristic of vegetable 
alkaloids 

Pood Pouonm/j (see also Adulteration) — Foods may 
prove noxious from a variety of causes — (1) The presenco 
of metallic poisons as m peas artificially coloured with copper 
salts, m tinned foods from dissolved tin salts, &c (2) 
The contamination of any food with the specific germs of 
disease, as for example milk infected with the germ of 
enteric fever (3) The presence m meat of parasites, such 
as the Triehimi spiralis, or of disease in animals, capable of 
transmission to man, such as tubeiculosis, or the piesence 
of poison m the flesh of animals which have fed on sub- 
stances harmless to them but poisonous to human beings 
Grain may be infected with parasitic fungi of a poisonous 
charaotei, as for example 6 laviccps put pm m causing 
epidemics of ergotism (4) Foods of \auous kinds may 
contain saprophytic bacteria which elaborate certain 
poisons, either befoie or after the food is taken It is 
chiefly m relation to food poisoning from the last men 
tionecl cause that our knowledge has been mci eased m 
recent years 

Many cases of food poisoning previously of mystc nous 
origin, can now be explained by the action of bactem 
and the products which they give use to — tox albumoses, 
ptomaines, toxins — by splitting up pioteid substances 
It is not necessary that the lood should show evident 
signs of putrefiction It may not do so, and yet on 
being eaten produce violent symptoms of gastro-mtes 
tinal irritation almost immediately followed by various 
nervous symptoms In such casts a chemical poison, 
developed by putrefactive bactem befoie the food was 
eaten, quickly acts upon the system On the other hand 
symptoms may not appear for many hours after ingestion 
of the food, and then come on suddenly and with great 
seventy — there has been a period of incubation In such 
cases the food when swallowed has contained the bacteria, 
but the poisonous toxm has been elaborated by them after 
waids in the system during the period preceding the onset 
of symptoms In both varieties of poisoning the symptoms 
are similar, consisting of gastro intestinal nutation 
vomiting purging, and pam m the abdoine n — together w ith 
great probation, fevti, muscular twitehings, distm bailees 
of vision, delirium and coma I ho vanetic s of meat which 
have most frequently given rise to poisoning (Botulismus) 
are poik, ham veal, sausages, briwn various kinds of 
meat pies and potted meats Pig flesh appears to be 
specially liable to become infected A point of consider 
able interest, which has sometimes given rise to doubt as to 
the poisonous character of meat m certain instances, is, 
that the same food may be poisonous at one time and not 
at another Thus it may be harmless when fleshly pic 
pared, cause fatal effects if eaten a day oi tw o altc rwai ds, 
and shortly after that again prove perfectly innocuous 
Ibis is explained by the fact that the toxic substances 
take some time to develop, and aftei development are 
still further split up by the bacteiia into other bodies of 
a harmless nature 

In some fish e q , Trachmus drato or sea w eaver, the 
poison is a physiological product of certain glands In 
others the poison is not known, as in the family hiombrulcr, 
to which the disease Kakke has been attributed In the 
United Kingdom the poisonous effects produced by fish are 
due to bacterial agency after death, and instances have 


I C I 609 

occurred from the eating of herrings, mackerel, dried salt 
cod fish, caviare, tinned salmon, and tinned sardines 
Shell fish may produce poisonous effects from putrefactive 
changes or from the development m them (oysters and 
mussels) of ptomaines Briegor discovered a ptomaine m 
poisonous mussels to which he gave the name mytilotoxm 
It is now fully proved that oysteis and mussels may 
become contaminated with the oigamsm of enteric fo\er 
if placed in specifically polluted water, and thus trmsnut 
the disease to human beings Milk, as already stated may 
be contaminated and convey the mfcetion of scarlet finer 
and other diseases It may also eo itain substances of 
bacte rial origin which are possibly the cause of infantile 
diarrhaa, and others, lming a fatal effect upon adults 
Cheese has frequently caused poisoning \aughan dis 
covered a toxic substance m milk and cheese — tyro toxic on 
— but there are other toxic substances ot bictenal ongm 
sometimes present in cheese to wlueh poisonous eficcts ha\ o 
probably been due Mushroom poisoning results fiom the 
eating of poisonous fungi m mistake for the edible mush 
room The poisonous element m most cases is cither 
rnuscarin contained in the fungus Amanita or 

phallin in Amanita phallotdts 

For death flora starvation old and exposure and from light 
ning and electncal currents and lor a discussion ol questions with 
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ness insanity and testamentaiy uiqaoit) sec Insaniiy {J not 
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and Practice if M dual Jui aprudinco I ondon 1894 — Dixon 
Mann forensic Mid tunc and loxicolotjy ] ondon 1902 — 
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of Medicine vol \m aitielo Ptomaines Toxins and Leueo 
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dir Ocnchthchen Median Stuttgart 18)5 — Ivdnxu Hand 
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Medici. Giacomo, Marquis of the “Vas 
cello (1817-1882), Italian patriot and soldier, was born 
at Milan m January 1817 Lxiled m 1830, he fought m 
Spain against the t arlists between 183G and 1810 and in 
1840 joint d CaribiJdi at Montevideo m the war with the 
die tatoi 1 osas Ivet turning to Italy with Garibildi m 
1818 he riibed a company of volunteers to fight agunst 
Austrn, and commanded tlu volunteer vanguard m Lorn 
hardy, proceeding thence to Home, whtie lie gained dis 
tmction by his defence of tho ‘Vasccllo a position near 
the Porta San Pancrazio During tlio siege he himsclt 
was wounded In the war of 1859 he commanded a 
volunteer itgimcnt and was sent by Gavoui into the 
lirol In I860 lie tried to dissuade Garibaldi from the 
Musala expedition, but after his chiefs departure sailed 
for Sicily with tho second expedition, taking part m the 
whole campaign, during wlneh he forced Messina to 
capitulate after an eight days siege Joining the 
reguhr army, he was appointed mibtaiy commandant of 
Palermo, in which capacity lie facilitated the aboitive 
Ganbaldian campaign of 18G2 In 18GG he commanded 
the division which invaded Ircnt, but the effect ot his 
victories wis neutralized by the conclusion of pc tee Be 
turning to Palermo with instructions to suppress brigand 
age ancl crush the Maffia, he became mxolvcel in a quurcl 
with the proeuritor general Tajard tnd iclinquished his 
post Created senator in 1870 and marquis of the * A as 
cello ” and first aide-cie camp to the king in 187G, he 
exercised the latter functions until his death on 9th March 
1882 (h w s) 

S VI — 77 
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I N the admirable survey of the history of Medicine 
m the ninth edition of this work the author carried 
the subject down to the middle of the 19th century 
To appreciate and compare the various tendencies and 
achievements of our contemporaries in so large a sphere 
as that of medicine is very difficult, and in some sense 
impossible, yit at the beginning of the 20th century an 
attempt must be made to indicate the mam lines on which 
medicine is advancing, and probably will advance The 
progress of medicine, as of other arts depending directly on 
physical science, has been prodigious, both through the 
purgation and reform of its methods and through the 
discovery of new knowledge of wide practical bearings 
and of immediate utility Medicine in tho past has bf en 
variably dominated by three tendencies m artain jicriods 
its professors pursued their study as naturalists — for 
example, Hippocrates, Sydenham, and Graves, or again 
as dialecticians, or rtasoners in abstract terms— for example, 
the school of the “ Methodists/ the vitalist sehool of Mont- 
pellier, the ammists, the iatro physical school in which 
the body was regarded as an engine, the iatro chemical 
m which it was regarded as an alembic, the Brunonian, 
and so forth Imally the modern sehool, though still 
naturalistic m its methods of clinical observation, has 
founded its methods more securely upon the tests of 
verification after the example of Harvey and indeed of 
Galen lnmsolf adding to experience the eapenentui queesita 
without which natural observation is incomplete We 
shall not forgt t that the most scientific physician of our 
own day may fall into sophistry and that the most 
abstract dialecticians of other times have deviated 
occasionally into positive methods, but it is mainly true 
that the prevailing bont of successive schools lias varied 
after this fashion and that Medicine, like other depart 
ments of human activity, has taken its colour from tho 
character of the thought of the times If sometimes 
medicine has seemed curiously independent of the plnlo 
sophy of its age, it has never been really independent 
of it, nor could it possibly have such an independence 
In our own day tho positive bent of modern knowledge 
and methods in other spheres of science and thought, and 
especially m biology, has influenced medicine profoundly 
Minuter accuracy of observation was inculcated by the 
labours and tho teaching of the great anatomists of tho 
17th century, and, for modem times experimental phy 
siology was instituted by Harvey, anatomy having done 
little to interpret life m its dynamic aspects For 
medicine in Lngland Harvey did what Gilbert did for 
physics and Boyle for chemistry , he insisted upon direct 
interrogation of natural processes, and thereby annihilated 
the ascendancy of mere authority, which, while nations 
weie in the making was an essential principle in the 
welding together of heterogeneous and turbulent peoples 
The degradation of medicine between Galen and Harvey, 
if m part it consisted m tho blind following of the authority 
of the former physician, was primarily due to other causes, 
and its now den elopment m the last two cc ntunes is not due 
to the discovery of the experimental method alone social 
and political causes also are concerned m the advam e even 
of the < xaet sciences Among such contributory causes is 
tho more familiar intercourse of settled nations hich we 
eiyoy in our own day , the ideas of one nation rapidly 
permeate neighbouring nations, and by the means of 
printed books jienetrate into remoter provinces and into 
distant lands Hence m this article the description of 
the advance of medicine in western Europe and America 
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may be taken as a whole, without that separate treatment, 
nation by nation, which m the history of earlier times 
was necessary Italy lost the leading place she had taken 
m the new development of science The several influences 
of modern Germany, I ranee, and America became of the 
first importance to English medicine, but these tides, 
instead of pursuing their courses as independent streams, 
have become confluent The work of Schwann, Muller, 
Virchow, and Ludwig m Germany, of Laennec and Bernard 
in France, was accepted m England, as that of Matthew 
Bail lit, Charles Bell, Bright, Graves, and others of the 
British school quickly made itself felt abroad Our survey 
of the medicine of the latter half of the 19th century then 
will not be divided into national histones, though m 
passing some special features in the work of each nation 
may have due notice 

General Progress 

The character of modern medicme cannot be summed 
in a word, as with more or less aptness, that of some 
previous periods may be Modern medicme, Bxperi 
like modern science, is as boldly speculative as it mental 
has been in any age, and yet it is as observant as method re 
in any naturalistic period , its success lies in the co * nl * §tl 
addition to thest qualities of the method of verification , 
tho fault of previous times being not the activity of the 
speculative faculty, without which no science can be fertile, 
but the lack of vigilant reference of all and sundry pro 
positions, and parts of propositions, to the test of experi 
ment In no department is the experimental method more 
continually justified than in that of the natural history of 
disease , which at first sight would seem to have a certain 
independence of it and a somewhat exclusive value of its 
own Hippocrates had no opportunity of verification by 
necropsy, and Sydenham neglected pathology , yet the 
clinical features of many but recently described diseases, 
such, for example, as that named after Graves and myx 
oedema, both associated with perversions of the thyroid 
gland, lay as open to the eye of physicians in tho past as 
to our own Again, to the naturalist tho symptoms of 
tabes dorsalis were visible enough, had lie noted them 
No aid to the trainc d eye was necessary for such observa 
tions, and for many othc r such , yet, if we t ike Sir Thomas 
Watson as a modern Sydenham, we find m his lectures no 
suspicion that there may be a palsy of muscular co ordina 
tion apart from deprivation of strength Indeed, it does 
not seem to have occurred to any one to test the musculai 
strength m tho various kinds of paraplegia Thus it was, 
partly because the habit of acceptance of authority, waning 
but far from extirpated, dictated to the clinical observer 
what ho should see , partly because the eye of the clinical 
observer lacked that special training which the habit and 
influence of experimental verification alone can give, that 
physicians, even acute and practised physicians, failed to 
see many and many a symptom group which went through 
its evolutions conspicuously enough and needed for its 
appreciation no unknown aids or methods of research, nor 
any farther advances of pathology We see that the 
practice of the experimental method endows with a new 
vision both the experimenter himself and, through his 
influence, those who are associated with him in medical 
science, even if the latter be not themselves engaged 
actually in experiment, a new discipline imposed upon 
old faculties, which is seen as well m other sciences as m 
those on which medicine more directly depends And it 
is not only the perceptions of eye or ear which tell, but 
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also the association of concepts behind these adits of the [ 
mind It was the concepts derived from the experimental 
methods of Harvey, Lavoisier, Liebig, Claude Bernard, 
Helmholtz, Darwin, Pasteur, Lister, and others, which, 
directly or indirectly, trained the eyes of clinicians to 
observe more closely and accurately, and not of clinicians 
only, but also of pathologists, such as Matthew Baillie, 
Cruveilhier, Rokitansky, Bright, Virchow — to name but 
a few of those who, with (as must be admitted) new 
facilities for necropsies, began to pile upon us discoveries 
m morbid anatomy and histology If at first in the 18th 
century, and in the earlier 19th, the discoveries in this 
branch of medical knowledge had a certain isolation, duo 
perhaps to the prepossessions of the school of Sydenham, 
they soon became the property of the physician, and were 
brought into co ordination with the clinical phenomena 
of disease The great Morgagni, the founder of morbid 
anatomy, himself set the example of carrying on this study 
parallel with clinical observation , and always insisted that 
the clinical story of the case should bo brought side by 
side with the revelations of the necropsy In pathology, 
indeed, Virchows influence m the transfiguration of tins 
branch of science may almost be compared to that of Darwin 
and Pasteur m their respective domains (see Pathology) 

In the last quarter of the 19th century the conception grew 
clearer that morbid anatomy for the most part demonstrates 
disease m its static aspects only, and also for the most part 
in the static aspect of final demolition, and, as pathology 
and clinical medicine became more and more thoroughly 
integrated it became manifest that the processes which 
initiate and are concerned in this dissolution were not 
revealed by the scalpel 

Again, the physician as naturalist, though stimulated by 
the pathologist to delineate disease in its fuller inamfesta 
tions yet was hampered in a measure by the didactic 
method of constructing Hypes ' which should com 
mand the attention of the disciple and rivet themselves 
on his memory, thus too often those incipient and 
transitory phases which initiate the paths of dissolution 
were missed Not only so, but the physician, thus fasci 
nated by “ types,” and impressed by the silent monuments 
of the pathological museum was led to localize disease 
too much, to isolate the acts of natuie, and to forget 
not only the continuity of the phases wlncli lead up 
to the exemplary forms, or link them together, but to 
forget also that even between the types themselves rela 
tions of affinity must exist — and these oftentimes none the 
less intimate for apparent diversities of form, for types 
of widely different form may be and indeed often are 
more closely allied than types which have more su}>erficial 
resemblance — and to forget, moreover, how laigely nega- 
tive is the process of abstraction by which types are 
imagined Upon this too static a view both of clinical 
type and of post mortem room pathology, came a despair 
ing spirit, almost of fatalism, which m the contempla 
tion of organic ruins lost the hope of cure of oiganic 
diseases bo prognosis became pessimistic, and the thera- 
peutics of the abler men negative, until fiesh hoj)es aroso 
of stemming the tides of evil at their earliest flow 

Such was medicine, statically ordered m pathology, 
statically ordered m its clinical concepts, when, on the 24th 
of November 1859, the Origin of Species was 
inlhtenc* published It is no exaggeration to say that this 
Darwin e P°ch making work bi ought to birth a world of 
conceptions as new as the work of Copernicus 
lor the natural philosopher the whole point of view of 
things was changed , m biology not only was the anthropo 
centric point of view banished, but the notion of 
perpetual flux was brought home to oidmary men, and 
entered for good into the common framework of thought I 
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The study of comparative pathology, yet m an inchoate 
stage, and of embryology, illuminated and enlarged bio- 
logical conceptions, both normal and abnormal, and the 
ens reale subsistens tn corpore disappeared for ever — at 
any rate from physiology and medicine Before Darwin 
— if the name of Darwin may be used to signify the 
transfiguration of thought of which he was the chief 
artificer — natural objects were regarded, not m medicine 
and pathology only, as a set of hidebound events, and 
natural operations as moving m fixed grooves, after a 
fashion which it is now difficult for us to realize With 
the melting of the ice the more daring spirits dashed into 
the new current with such ardour that for them all 
traditions, all institutions, wue thrown into hotchpot, 
even elderly and sober physicians took enough of the mfoc 
tion to libci ate their nnnds, and, in the field of the several 
diseases and in that of post mortem pathology, tho hollow 
ness of classification by supcrfic lal resemblance, the transi 
tonness of forms and the flow of processes, broke upon 
the viow Thus it came about not only that classifi 
cations of disease based on superficial likeness — sucli as 
jaundice, dropsy inflammation- — were broken up and their 
parts redistributed but also that even more set diseases 
began to lose their settlements, and weie recognized as 
terms of senes, as transitory oi culminating phases of per 
turbations which might be traced to their ongms, and m 
their earlier stages j>orhaps withstood 

Tho doctrine of heredity m disease thus took a larger 
aspect , the view of morbid series was no longer bounded 
even by the life of the individual , and the propagation 
of taints, and of morbid \aricties of man, from genera 
tion to generation proved to be no mere repetition of 
fixed features but, even moie frequently, to be modes of 
development or of dissolution betiaymg themselves often 
in widely dissimilar forms, m series often exte nding over 
many lives, the terms of which at first sight had seemed 
wholly dis})arat( Thus for example, as generations 
succeed one another nervous disordt rs appear m various 
guise , epilepsy megrim, insanity asthma, hysteria, 
neurasthenia, a motley ariay at first sight, seemed to reveal 
themselves as terms of a moi bid sei ies , not only so, but 
certain disorders of other systems also appeared to be 
members of the series such as certain diseases of the skin, 
and even peculiar susceptibilitie s or immunities m icspeet 
of infections from without On the other hand not a few 
disorders proved to be alien to classes to which narrower 
views of causation had referred them , of such are tabes 
dorsalis, neuritis, infantile palsy, or tetanus, now removed 
from the category of primary nervous diseases and placed 
m one or other of the seru s of infections , or, conversely 
certain forms of disease of the joints are now regarded with 
some certainty as members of more than one series of diseases 
chiefly manifest m the nervous system In tho effects of 
simpler poisons the recognition of unity in diversity, as 
in the affiliation of a peripheral neuritis to arsenic, lllus 
trated more definitely this serial or ttiological method of 
classifying diseases On tho other hand inheiitaiicc was 
dismissed, or survived only as a susceptibility m the 
cases of tubercle, leprosy and some other maladies now 
recognized as infectious, while in otheis as in syphilis, 
it was seen to depend upon a transi ition of the infectious 
element from parent to offspring The st new conceptions 
of tho multiplicity m unity of disease and of tho fluidity 
and continuity of morbid processes, might have led to 
vagueness and over boldness m speculation and recon 
struction, had not the experimental method been at 
hand with clues and tests for these series Against such 
dangers the rise and wonderful extension of the science of 
bacteriology also furnished no inconsiderable safeguard 
In the disease of the scalp called favus, Schonlem had 
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discovered a minute mycelial fungus — a remarkable dis- 
covery, for it was the first conspicuous step m the 
attribution of diseases to the action of minute 
Bmcterio j^ ragl te K bchonlun thus did something to intro- 
ogy duce new and positive conceptions and exacter 
methods into Germany , but unfortunately his own 
mind retained the abstract habit of his country, and 
his abilities were dissipated in the mere speculations of 
Schelling Similarly Kail Hoffmann of Wurzburg wasted 
his appreciations of the newer schools of developmental 
biology in fanciful notions of human diseases as reversions 
to normal stages of lowei animals , scrofula being for him 
a reversion to the insect, rickets to the mollusc, epilepsy 
to the oscillaria, and so forth Even that distinguished 
physiologist Johannes Muller remained a staunch vitalist 
fortunately ( lei many, which at the beginning of the ecu 
tury was delivered over to Browmsm and vitalism and was 
deaf to Bichat was rescued lrom this sort of barienuess 
by the brilliant experimental work of Guide Bernard and 
Pasteur m I ranee — work which as regards the attenuate d 
virus, was a development of that of J dward Jenner, and 
indeed of Schwann — Koch worthily following Pasteur with 
his work on the bacillus of antlnax and with Ins discoveiy 
of that of tubeieulosiB , and by the cellular doctrine and 
abundant labours m pathology of Virchow (see Patho 
LO(JY) Brugcr then discovered the toxins of certain 
infections, and Behring completed the sphere of the 
new study by his distovery of the antitoxins of dipli 
theria and tetanus Although m practical medicine the 
subsequent Jesuits of Behnng and his followers have 
hitherto been sonuwJnt disappointing, for m diphtheria 
alone have thtst disc ovenes attained a signal tlierapt utical 
suet ess (indeed toxic action and capacity lor combining 
with antitoxin aie unfortunately not identical), yet m 
transforming our concc ptions of nosology and m deetroy 
mg the last strongholds of vitalism and teleology, they 
have been most fertile It the sti iking conceptions of 
Mnlic h continue to prove as fertile m mspnmg and 
directing reseaieh as at present they scan to be, anothu 
wide sphere of com (ptions will be opened out not m 
bacteriology only but also m pathological chemistry and 
m molecular physics Again be sides giving us the clue 
to the natuio ot many diseases and to the continuity of 
many moi bid suics by bacteriology u rtam diseases such 
as actinomycosis have bun iccogm/cd foi the first time 
As the pievaknce of the conceptions signified and 
inspired by the word “ phlogiston kept alive ontological 
notions of disease, so the dissipation of vitalistic 
^atlamms C0U( options in the field of physics prepared 
tloaa mens minds m pathology for the new views 
opened by the ciist events of Pasteur on the side 
of jiathogeny and ot ( ohnlic ini and of Mctschmkoff on 
the dynamic il side of histology Of the older ontological 
notions of disease the strongc st were those of the essence 
of fever and of the essence of inflammation Broussais 
had done much to di stroy the notion of fever as an entity, 
but by oxtiavaganccs in othei dilutions he had discredited 
the value of Ins main piopositions Yet although, as 
Andial and other breach physicians proved, it was extia 
\agant to say that all fevers take thtu origin from some 
local inflammation, it was true and most useful to insist, 
as ho vehemently insisted, that “ lever * is no substance 
but a generalization diawn horn symptoms common to 
many and vinous diseases springing from many, various 
and often local causes, fiom diseases agreeing perhaps 
only m the factor of elevation of tho temperature of 
the body To the e stabhshment of this new conception 
the improvement and general use of the cliuual ther 
mometer gave invaluable advantages Ihis instrument, 
now indispensable m our daily work at the bedside, had 


indeed long been known both to physiologists (Haller) 
and to clinicians In the 19th century de Haen, and, m the 
United Kingdom, Cleghorn of Dublin and Currie, carried 
on the use of the thermometer in fevers , and on the Con 
tment in later years von Barensprung and Traube did the 
same service , but it is to the work of Wunderlich that we 
owe the establishment of this means of precision as a 
method of regular observation both m pathology and in 
clinical medicine By his almost exhaustive comparison 
of febrile movements as symptomatic processes Wunderlich 
dealt the last blow to the expiring doctrme of the “entity* 
of ‘ fever ” , while on the clinical side Bretonneau and 
Louis m 1862-72, by their careful clinical and patho 
logical studies of forms of fever, relieved the new doctrine 
of tho extravagances of Broussais and prepared the way 
for the important distinction of entenc from typhus fever 
by A P Stewart, William Jenner, Budd, Murchison, Louis, 
Autenneth, Magnus of Philadelphia, Huss, Gerhard, and 
others By the learned and accomplished Trousseau 
British and German influences were brought into t ranee 
Meanwhile Colmhcim and Mctschmkoff were also engaged 
m dcstioying the ontological conception not of fevei only, 
but also of inflammation, of which, as a local event, an onto 
logical conception was no less strongly implanted By his 
researches on the migiation of the white corpuscles of the 
blood (Johnheim, on the bases laid by Virchow, brought 
the processes of inflammation within the scope of tho 
normal seung m them but a modification of normal pro 
cesses under pertui bations of relatively external incidence, 
even the formation of absciss was thus brought by him 
within the limits of perversion of processes not diflenng 
essentially from those of health, and “ new formations,” 
“plastic exudations and other discontinuous origins of 
an “essential pathology, fell into oblivion And it is not 
alien from the present point of view to turn for a moment 
to the light thrown on the cardio arte rial pulse and the 
measurement of its motions by the more intimate researches 
into the phenomena of the cuculation by many observers 
among whom in tin 19th century Hope, Maiey, and 
Ludwig will always take a leading place Ly them tho 
demonstration of Harvey that the cuculation of the blood 
is m large part a mechanical process, ind nowhere nidi 
pendent ot mechanical laws was eonsideiably enlarged 
and extended In particulir the fluctuations of the pulse 
in fevers and inflammations were better understood, and 
accurately registered , and we tan scaicely realize now that 
before Harvey the tune ol the pulse seems not to have 
been counted by the watch Discovery in these \ n urns 
chieetions then led physicians to regard fever and in 
fiammation not as sepaiable entities, but as fluctuating 
symptom groups due to swervmgs of function from tho 
normal balance under contingent forces 

As to such leforms m our conceptions of disease the 
advances of bacteriology profoundly contributed, so under 
the stress of consequent discoveries, almost pro 
digious m their txtent and revolutionary effect, New con 
the conceptions ot the etiology of disease under ° f 

went no less a transformation than the conceptions 
of disease itself It is pioper to point out here how inti 
matoly a pathology thus regenerated modified current 
conceptions of disease, m the linking of disease to oscilla 
tions of health and the regaidmg many diseases as modili 
cations of the normal set up by the impingement of external 
causes, not a few of which indeed may be generated 
within the body itself — “autogenetic poisoning The 
appreciation of such modifications, and of the working of 
such causes, has been facilitated greatly by the light thrown 
upon normal pi ot esses by advances m physiology, so 
dependent is each branch ot knowledge ujKm the advances 
of contiguous and incident studies To physiological 
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chemistry we have been deeply indebted during the 
latter half of the 19th century In Wurzburg, in 1872, 
Hoppe Seyler gave a new beginning to our knowledge 
of the chemistry of secretion and of excretion , and later 
students have increased the range of physiological and 
pathological chemistry by investigations not only into the 
several stages of albuminoid material and the transitions 
which all food stuffs undergo m digestion but even into 
the structure of protoplasm itself Digestion, regarded 
a generation ago as little more than a trituration and 
* coction of ingesta, to fit them for absorption and 
transfer them to the tissues, now apjiears as an elabora- 
tion of peptones and kindred intermediate products which, 
so far from being always bland, and mere bricks and 
mortar for repair or fuel for combustion jmiss through 
phases of change during which they become so unfit for 
assimilation as to be positively poisonous The formation 
of prussic acid at a certain period of the vital processes of 
the lotus may be given as a simple example of such phases 
and poisons akin to muscarm seem to anse frequently in 
development or regression, both m animals and plants 
Thus the digestivo function, m its largest sense, is now 
seen to consist not only m preparation and supply, but in 
no small measure also of protective and antidotal conver 
sion s of the matters submitted to it, coincident! y with 
agents of digestion proper are found m the circuit of 
normal digestion 4 anti substances ’ which neutralize or 
convert peptones m their poisonous phases, an autoch 
thonous ferment, such as rennet for instance calling forth 
an anti rennet, and so on Now as our own bodies thus 
manipulate substances poisonous and antidotal if m 
every hour of health we are averting self intoxication 
so likewise are we concerned with the various mtrud 


ing organisms, whose processes of digestion are as dan 
gerous as our own , if these dcstruc tive agents, inces- 
santly no doubt gaming admission to our bodies do 
not meet within us each its appropriate compensatory 
defensive agent dissolution will begin Ihus much ot 
infection and immunity are proving to be but special 
cases of digestion, and teleological conceptions of pro 
tectivo processes are modified 

Under the name of chemotaxis (Pfeffer) are designated 
certain of the regulative adaptations by which such ends 
are attained By chemical warnings the dcicn 
Natural S1V0 p rocessea aeem to be awakened, or sum 
rea s ance mone( j ^ an( j w ^ en wo think of the infinite 

variety of such possible phases, and of the multitude of 
corresponding defensive agents, we may form some dim 
notion of the complexity of tho animal blood and tissues, 
and within them of tho organic molecules Even in 
normal circumstances their play and counter} day, attractive 
and repellent, must be manifold almost beyond conception, 
for the body may be regarded as a collective org inization 
consisting of a huge colony of microorganisms become 
capable of a common lifo by common and mutual arrange 
raent and differentiation of function, and by toleration 
and utilization of each other’s peculiar pioduets, some 
organs such as the liver, for example, bung credited with 
a special power of neutralizing poisons whether generated 
under normal conditions or under abnormal, which gam 
entrance from the intestinal tract As a part of these 
discoveries has arisen another but kindred doctrine , that 
of 4 4 internal secretions ” of juices prepared, not foi excre 


tion, or even to be pouied into channels of partial excretion, 
but for the fulfilment of physiological ends m the pro 
cesses of metabolism It is probable not only that the 
secreted juices of specialized cells are thus set one against 
another m the body, but also that the blood itself m its 
cellular and fluid parts contains elements potent in the 
destruction of bacteria and of their secretions Thus 


endowed, the blood, unless overwhelmed by extraordi 
narj invasions does not fail m stability or self purifica- 
tion, and bacteria are not detected m its current So 
various are the conditions of self regulation m various 
animals, both in respect of their peculiar and several 
modes of assimilating ihffeient loods, end of protecting 
themselves against pu titular dangers from without, that, as 
we might have expected, the bloods taken from different 
species, or exen perhaps from different individuals, are 
found to l>e so diffuent that tho healthy serum of one 
species may lie and often is poisonous to another, not m 
respect of ad\entitious substances but because* tho phases 
of physiological change m different specie s do not harmonize, 
eaeh by its peeulnr needs having lx < n modified m different 
wa>s until m their sever tl conditions ot life, they vxry so 
much about tht mean as t< bceome almost if not quite 
alien one to another 

In the preservation of immunity then m its vauous 
degrees and kinds not only is the chemistry of the blood 
to be studied but also its histology By lus eminent 
labours in cclluUr pathology Virchow, and Metschmkoff 
later, gavo the last blow to the mere humoral pathology 
which, after an almost unchallenged pit vale nee lor some 
two thousand jears now finds a resting place only m 
oui nurseries Now the cellular pathology of the blood, 
investigated by the aid of modern staining methods, is 
as important as that of the solid oigans no clinical in 
vestigator, indeed, apart fiom research no practitioner at 
this day can dispense with examination of the blood for 
purposes of diagnosis its coagulability and the kinds and 
the variations of the tells it contains bun^ evidenco 
of many definitely morbid states of tho body Again, 
not only m certain di stases may strange cells bo found 
in the blood (f q , m Myi logemc Liucanua) but parasites 
also, certain protozoa (malaria) and even ceitain higher 
forms of animal life (Iilaria Tsetse disease, lexas fever) 
having been discoveicd therein to the gieat advantage of 
medicine (set Iathouky Paratutu Distaste*) It is 
interesting to ne>te that even the large and well known 
parasitts of the intestinil canal come into line with tho 
miciobcs, for it is now suspected that even the liotfmo- 
ctphalu* hit us for example, is not merely a mechanical 
irritant, or a mere eonqvetitor fen nutriment, but is 
injurious to its host by an intoxication 

It is obvious that the results of such advances pi escribe 
for the clinical physician methods which cannot be pursued 
without expert assistance a physic nn engaged m busy 
practice cannot himself undertake even the verifications 
required m the conduct of individual cases Skill m 
modern laboratory woik is as far out of the reach of the 
untaught as performance on a musical instrument In 
spite, therefore, of the encyclop eehc tradition which lias 
persisted from Aristotle through the Arab and medieval 
schools down to Mr Hubert bpcncer it is forced upon 
us m our own day that in a pursuit so many sided as 
medicine, whether m its scientific or m its practical 
aspect we have to submit moic uid moie to that division 
of labour which has been a condition of advance 
in all other wilks of life It is now fully re- f^ lmi 
cognized that diseases of infants and children, 
of the insane of the generative} org ins of women, of the 
larynx, of tho eye have been bi ought successively into 
the light of modern knowledge by 44 specialists and by 
them distiibuteel to tho profession and that in no other 
way could this end have been sttamed lhat the division 
of labour which may seem to disintegrate our calling, 
really unites it, is well seen m the clinical laboratories 
which were mitiited m the later 19th century, and 
which are destined to a great future By the approach 
of skilled pathologists to the cluneal wards, a lmk is 
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forged between practitioners and the men of science 
who pursue pathology disinterestedly The first clinical 
laboratory seems to have been that of von Ziemssen at 
Munich, founded m 1885 , and, although his example has 
not yet been followed as it ought to have been, enough 
has been done m this way, at Johns Hopkins University 
and elsewhere, to prove the vital importance of the system 
to the progress of modern medicine At the same time 
provision must be made for the integration of knowledge 
as well as for the winning of it by several adits A 
conspicuous example of the incalculable evil wrought by 
lack of integration is well seen in the radical divorce of 
surgery from inner medicine, which is one of the most 
mischievous legacies of the Middle Ages — one whose mis 
chief is scarcely yet fully recognized, and yet which is so 
deeply rooted m our institutions, in the United Kingdom 
at any rate, as to be hard to obliterate That the methods 
and the subject matter of surgery and of medicine aro sub- 
stantially the same, and that the advance of one is the 
advance of the other, the division being purely artificial 
and founded merely on accidents of personal bent and skill, 
must be insisted upon at this time of our history The 
distinction was never a scientific out even m the sense m 
which the word science can be used of the Middle Ages , 
it originated in social conceits and m the contempt for 
mechanical arts which came of the cultivation ot “ ideas ’ 
as opposed to converse with “ matter and which, in the 
dawn of modern methods, led to the dtrision of Boyle 
by Oxford humanists as one given up to “base and 
mechanical pursuits Had physicians been brought into 
contact with facts as hard as were the surgeons of the 1 6th 
century (cf Ambiose Pare Surgery, Kncy Bint vol 
xxn p u76), oui art would not have lam so long m 
degradation It is under this closer occupation with 
mechanical conditions that surgery to day is said — not 
without excuse, but with no more than superficial truth — 
to have made moro progress than medicine Medicine 
and surgery are but two aspects of out art, yet even 
the history of modern medicine is thus divided, and it 
is from another article that the reader must learn how 
by the brilliant services of modern surgeons have been 
enforced the same me thods and truths as wo are learning 
m the field of medicine proper , how Pasteur shed light 
on both surgery and medicine, and how Lister, his 
disciple, penetratid into the secrets of wound fevers and 
septicaemia, whereby he illuminated suigery and medicine 
alike, and, m the one sphere as m the other, co-operated 
m the destruction of the idea of “essential fevers’ and 
of inflammation as an “ ontity 9 (see Lister) Together, 
then, with the neci ssary multiplication of specialism, one 
of the chief lessons of the latter moiety of the 19th century 
was the unity of medicine in all its branches — a unity 
strengthened lather than weakened by special researches 
such as those into “ medical ’ and ‘ surgical pathology, 
which are daily making more manifest the absurdity of 
the distinction burgeons, physicians, oculists, laryngo 
legists, gynaecologists, neurologists and the rest, all are 
working in allotments of the same field, and combine to 
a common harvest 

While pathology then, which is especially the “ science 
of medicine, was winning terntory on one side fiom 
physiology, of which m a sense it is but an 
training a8 l )cct > utid on another by making ground of 
its own m the post-mortem room and museum 
of morbid anatomy, and was fusing these gams m the 
laboratory so as to claim for itself, as a special branch of 
science by virtue of peculiar concepts, its due place and 
provision — provision in the establishment of chairs and of 
special laboratories for its chemical and biological sub 
divisions — clinical medicine, by the formal provision of 
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disciplinary classes, was illustrating the truth of the ex 
penence that teaching and research must go hand m hand, 
the one reinforcing the other , that no teacher can attain 
great success unless he be engaged in research also nay, 
that for the most part even the investigator needs the 
encouragement of disciples Yet it was scarcely until 
the last quarter of the 19th century that the apprentice 
ship system, which was a mere initiation into the art and 
mystery of a craft, was recognized as antiquated , in its 
virtual exclusion of academic study, even mischievous, and 
that in place of it systematic clinical classes became part 
of the scheme of every efficient school of medicine A 
condition of this advance was the need of a preliminary 
training of the mind of the pupil in pure science, even in 
physics and chemistry, that is to say, before his introduction 
into his proft ssional studies The founding of new teach 
ing universities, in which England, and even France, had 
been at some disadvantage as compared with Scotland and 
Germany, strengthened the movement in favour of enlarg 
mg and liberalizing technical training, and of anticipating 
technical instruction by some broader scientific discipline , 
though, as in all times of transition, something was lost 
temporarily by a departure from the old discipline of the 
grammar school before a new scheme of training the mind 
m scientific habits and conceptions was established or 
fully apprehended Yet on the whole, oven from the 
lx ginning, the levolt was useful in that it shook the 
position of the “ learned physician,” who took a literary, 
fastidious, and meditative rather than an experimental 
interest in his profession, and, as m great part a de 
scendant of the humanists, was never m full sympathy 
with natural science At the risk no doubt of some 
defects of culture, the newer education cleared the way for 
a more positive temper, awoke a new sense of accuracy 
and of verification, and created a sceptical attitude to- 
wards all conventions, whether of argument or of practice 
Among the drawbacks of this temper, which on the whole 
made for progress, was the rise of a school of excessive seepti 
cism, which, forgetting the value of the accumulated stores 
of empmcism, despised those degrees of moral certainty 
that, m so complex a study and so tentative a practice 
as medicine, must be our portion for the piesent, and 
even for a long future, however great the triumphs of 
medicine may become This scepticism took form in the 
school, most active between 1860 and 1880, known as the 
school of “I xpectant Medicine These teachers, genuinely 
touched with a sense ot the scantiness of our knowledge, 
of our confidence m abstract terms, of the insecurity of our 
allege d “ facts,’ case histones, and observations, alienated 
by traditional dogmatisms and disgusted by meddlesome 
polypharmacy — enlightened moreover, by the issue of cases 
treated by means such as the homoeopathic, which were 
practically “ expectant — urged that the only course open 
to the physician, duly conscious of his own ignorance and 
of tne mystery of nature, is to put his jiatient under 
diet and musing, and, relying on the tendency of all 
equilibriums to recover themselves under perturbation, to 
await events ( Vis medicatmx naturae ) Those physicians 
who had occupied themselves m the study of the exacter 
sciences, or more cloBcly or more exclusively of the wreck 
age of the post mortem room, were the strongest men of 
this school, whether in England or abroad 

But to sit down helpless before human suffering is an 
unendurable attitude Moreover, the insight into origins, 
into initial morbid processes revealed by the 
pathologists, awoke more and moro the hope of 
dealing with the elements of disease, with its 
fiist beginnings , and m the field of therapeutics, chemical 
and biological experiment was rapidly simplifying remedies 
and defining their virtues (Pharmacology), as in the case 
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of di gt farim, mercury, and the iodides, so that these agents 
could be used at the bedside with more precision Further 
more, the aversion from drugging had the advantage of 
directing men’s minds to remedies taken from the region of 
the physical forces, of electricity (Duchenne), of gymnastics 
(Ling), of hydropathy (Pnessmtz), of massage (Weir 
Mitchell), of climate (Sir James Clarke), of diet (Todd, 
King Chambers, Ac), and even of hypnotism (Baird), 
while with the improvement of the means of locomotion 
came the renewal of the old faith and the establishment 
of new methods m the use of mineral springs These 
and such means, often m combination, took much of the 
place formerly given to the use of drugs 

Again, a like spirit dictated the use of the physical or 
“ natural ” methods on a larger scale in the field of pre- 
vention From the new regard given by physio- 
nygita* i 0 g 18 ts and pathologists to the study of origins, 
and in the new hopes of thus dealing with disease at its 
springs, not in individuals only but m cities and nations, 
issued the great school of Preventive Medicine, initiated in 
England (Parkes, Simon, Richardson, Acland, Buchanan), 
and forwarded m Germany by Pettenkofer Hygiene be 
came for pathology what “ milieu 9 is for physiology By 
the modification of physical conditions on a national scale a 
prodigious advance was made in the art of preventing disease 
The ghastly roll of infantile mortality was quickly purged 
of its darkest features (Ballard and others) , aided by 
bacteriology, sanitary measures attained some consider 
able degree of exactness , public medicine gained such an 
ascendancy that special training and diplomas were offered 
at universities, and m 1875 a consolidated Act was passed 
for the United Kingdom establishing medical officers of 
health, and responsible lay sanitary authorities, with no 
inconsiderable powers of enforcing the means of public 
health in rural, urban, port, and other jurisdictions, with 
summary methods of procedure A department of public 
health was formed within the precincts of the Local 
Government Board , Government laboratories were estab- 
lished and machinery was devised for the notification of 
infectious diseases The enormous growth of towns during 
the second half of the 19th century was thus attended with 
comparative safety to these great aggregates of mankind , 
and the death rates, so far from being increased relatively 
decreased m substantial proportions In 1878 an Act 
was passed giving like powers m the ease of the infectious 
diseases of animals The establishment in England of 
the Register of qualified practitioners and of the General 
Medical Council (in 1858) did something, however 
imperfectly, to give unity to the profession, unhappily 
bisected by “the two colleges”, and did much to organize, 
to strengthen, and to purify medical education and quail 
fication In 1876 women were admitted to the Register 
kept by the Council In 1871 the Anatomical Act of 
1832 was amended, and m 1876 the Vivisection Act was 
passed, a measure which investigators engaged in the 
medical sciences of physiology and pathology resented as 
likely to prevent in England the advance of knowledge 
of living function, both m its normal balance and m 
its aberrancies, and moreover to slacken that habit of 
incessant reference of propositions to verification which 
is as necessary to the clinical observer as to the expen 
mentalist However the opinion of later generations may 
stand m respect of the Vivisection Act, it will surely 
appear to them that the other Acts, largely based upon 
the results of experimental methods, strengthening and 
consolidating the medical profession, and fortifying the 
advance of medical education, led directly to a funda- 
mental change in the circumstances of the people in 
respect of health The intelligent classes have become 
far better educated m the laws of health, and less disposed 
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to quackery, the less intelligent are better cared for 
and protected by municipal and central authority Thus 
the housing of tho poor has been improved, though this 
difficult problem is yet far from solution , not the large 
towns only, but the larger villages also, are cleansed and 
drained , food has boon submitted to inspection by skilled 
officers , water supplies have been undertaken on a vast 
scale , personal cleanliness has been encouraged, and with 
wonderful success efforts have been made to bring civilized 
Europe back from the effects of a long wave of Oriental 
asceticism, which in its neglect and contempt of the body 
led men to regard filth even as a virtue, to its pristine 
cleanliness under the Greeks and Romans During the 
latter half of the 19th century the death rate of many 
towns was reduced by something like 50 per cent* 
Some plagues, such as typhus fever, lia\e been dispelled, 
others, such as enteric fever have been almost banished 
from large areas , and there is much reason to hope that 
cholera and plague, if introduced, could not get a footing 
in western Europe, or m any case could be t ombated on 
scientific principles and greatly reduced lemperanee m 
the use of alcohol has followed the demonstration not only 
of the gross exaggeration of its nutritive value, but also of 
its harmfulness, save m very small quantities In the 
earlier part of the 19th century, and in remoter districts 
even m its later years, the use of alcohol was regarded not 
as a mere indulgence, but as essential to health the 
example of teetotallers, as seen m private life and in the 
returns of the insurance offices, has undermined this 
mischievous belief I rom the tune of Plato medicine has 
been accused of ministering to the survival of unfit persons, 
and to their propagation of children But bodily dtfoct 
is largely a result of evil circumstances, m the proven 
tion of which the physician is not unsuccessfully engaged 
Thus the mean standard of health will be raised, perhaps 
enormously 

In the tropics, as woll as m Europe, such methods and 
such researches thrt w new light upon the causes and paths 
of the terrible infections of these climates In 1880, 
two years before Koch discovered the bacillus of tubercle, 
Laveran discovered the amoeba of malaria, and truly con 
ceived its relations to the disease , thus within two yeai s 
were made two discoveries either of which was sufficient 
to make the honour of a century Before tho end of 
the 19th century this discovery of the blood parasite of 
malaria was crowned by tho hypothesis of Manson, proved 
by Ross that malaria is propagated by a certain genus of 
gnat, which acts as an intermediate host of the parasite 
The 20th century by means of this illumination of one 
of the darkest regions of disease may diminish human 
suffering enormously, and may make habitable rich and 
beautiful regions of the earths surface now, so far as 
man s work is concerned, condemned to sterility More 
over freedom of trade and of travel has been promoted by 
a reform of the antiquated, cumbrous, and too often futile 
methods of quarantine — a reform as yet very far from 
complete, but founded upon a better understanding of the 
nature and propagation of disease. 

►Sibcial Departments 

Hitherto we have presented a survey of tho progress of 
the science and practice of medicine on general lines , it 
remains to give some indication of the advance Iatectioaa 
of these subjects of study and practice in parti 
cular departments As regards mft < tions, it is not to be 
supposed that our knowledge of these maladies has been 
advanced by pathology and bacteriology only In tho 
clinical field also it has received a great enlargement 
Diphtheria, long no doubt a plague among mankind, was 
not carefully described until by Brctonncau in 1826 , and 
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since his time our conception of this disease has been 
extended by the study of later, secondary, and incidental 
phases of it, such as neuritis, which had always formed 
part of the diphtheritic senes, though their intimate con 
nexion with it had not been suspected Influenza, again, 
was well known to us m 1836-40, yet clinical observers had 
not traced out those sequels which, m the form of neuritis 
and mental disorder, have impiessed upon our minds 
the persistent malignity of this infection, and the manifold 
forms of its activity By the discovery of the bacillus of 
tuben le, the physician has been enabled to piece together 
a long and varied list of maladies under several names, 
such as scrofula and lupus, many of them long suspected 
to be tuberculous, but now known to be of the same series 
It is on clinical grounds, for their respective specific 
agents are as yet unknown, that syphilis, bonbon, scarlet 
fever, measles, <fcc , aro recognized as belonging to the same 
class, and evolving in phases which differ not m intimate 
nature but m the more sujierficial and inessential characters 
of time, rate, and polymorphism On clinical grounds 
also the impression is gaining strength that acute rheum 
atism belongs to the group of the infections, and that 
certain sore throats, chorea, and other maladies apparently 
distinct, are terms of this series Thus the field of disease 
arising not from essential defect in the body, but from 
external contingencies, is enlarging, while on the other 
hand the great variability of individuals m suscepti 
bility explains the very variable results of such extrinsic 
causes Comcidently therewith, the hope of neutralizing 
infections by fortifying individual immunity has grown 
bughter, for it appears that immunity is not a very 
radical charactu, but one which, as m the case of 
vaccination, admits of modification and accurate adjust 
ment m the individual, m no long time and by no verj 
tedious methods In a few years we may bo able to do for 
other infections what we have done already for smallpox, 
for diphtheria, and jjorhaps for typhoid fever and cholera 
The held of antitoxic treatment will also prove wider and 
wider as one disease after another falls into the category 
of contingent infection 1 eprosy, for instance, is now 
traced to its own baullus and, the fatalist notion of 
limdity being theieby dispelled the hope of prevention, 
based on a diHtoveiy of the nature of the infection, is 
awakened Cholera seems to be falling into the power of 
the pathologist (Haffkme), and evidence is accumulating 
which may end in the explanation and perhaps in the pro 
\ontion of the direst of human woes — cancer itself 

When, leaving the infections, we look for evidence of 
progress in our knowledge of moro or liss local diseases, 
Neurology wo ma y kegni with the nervous system It is 
in this department, from its abstrusoness and 
complexity, that we should expect the advance of anatomy 
and physiology — normil and rnorlnd — to bo most delayed 
If wt consult the medical works oven of the middle of the 
19th century we shall find that, in the light of the present 
tune, accurate knowledge m this sphere, whether clinical, 
pathological, oi therapeutical, could scarcely be said to 
exist Rvon in the hands of Lockhart Clarke, one of the 
earliest invc stigators of nervous ethology, the improve 
ment of the compound microscope had not attained the 
achromatism, the pc nc tuition, and the magnification wine h 
ha's e sine t enabled bchroder von dci Kolk, Kolhker, Iiamon 
l (. ajal Golgi and others to reveal the minute anatomy 
of the nervous centres, while the disr nmmation of tissues 
and morbid pioclucts by stains, as in the silver and osnne 
and methods, and in those known by the names of W< lgert 
or Marclu, liui scarcely begun In England the Hospital 
foi the Paralysed and Epileptic was founded m 1859, when 
Brown Sequard, Hughhngs Jackson Buzzard, Bastian, 
Gowers, and lerner found an adequate field for the 
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clinical and pathological parts of their work. In France, 
m the wards of the Hdtef Dieu, Duchenne of Boulogne, in 
association with Trousseau and m his private clinic, pur 
sued his memorable clinical and therapeutical researches 
into the diseases of the nervous system , and Charcot in 
that great asylum for the wreckage of humanity — the 
►Salpetricre — discovered an un worked mine of chrome 
nervous disease Romberg and Meyncrt also were 
pioneers m the study of nervous diseases, but it was not 
till later in the century that Germany took a high 
place m this department of medicine The discoveries of 
th( separate paths of sensory and motor impulses in the 
spinal cord, and consequently of the laws of reflex action, 
by Charles Bell and Marshall Hall respectively, m their 
illumination of the phenomena of nervous function, may 
be compared with the discovery m the region of the vas 
cular system of 4 “he circulation of the blood , for therein 
a key to large classes of normal and aberrant functions 
and a fertile principle of interpretation were obtained 
Nor was the theory of reflex action confined to the more 
“ mechanical ’ functions By G H Lewes and others the 
doctrine of “ cerebral reflex ’ was established, whereby 
actions, at first achieved only by incessant attention, be 
come organized as habits , as for instance m the playing on 
musical or other instruments, when acts even of a very elabo 
rate kind may follow directly the impulses of sensations, 
conscious adaptation and the deliberate choice of means 
being thus economized This law has important ethical 
and political bearings , but m the province of disease this 
advance of what may be called the interlocking of points 
and signals has had wide influence not only in altering 
our conceptions of disease itself, but also m enlarging our 
views of all perturbations of function The paths whereby 
such impulses travel and boconie associated m the nervous 
system have been made out by the physiologist working on 
the healthy animal, as well as by the record of disease , and 
not by spontaneous disease alone, for the artificial institution 
of morbid processes m animals has led to many such dis- 
coveries, as in the method of Waller, who tracked the line of 
nervous strands by experimental sections, and showed that 
when parti cular strands are cut off from their nutritive 
centres the consequent degeneration follows the line of the 
separated strands By similar methods nature, unassisted, 
betrays herself but too often , m man) instances — prob 
ably originating primarily in the neivous tissues them 
solves— the course of disease is observed to follow certain 
paths with remark ible consistency, as for instance m 
diseases of particular tracts of the spinal cord In such 
cases the paths of degeneration are so neatly defined that 
when the tissues are piepaied after death by modern 
methods, they are plainly to be seen running along certain 
columns the subdivisions of which in the normal state 
are not to be distinguished one from another some run 
in strips along the periphery of the spinal cord, at its 
antenoi, middle, or posterior segments, as the caso may 
be , or in other cases such strips occur within its substance, 
whether along columns of cells or of white matter It is 
needless to point out how such paths of disease, m their 
association with characteristic symptoms, have illuminated 
the clinical features of disease as well as the processes of 
normal function 

Not, however, all diseases of the nervous system conduct 
themselves on these definite paths, foi some of them pay 
no attention to the geography of function but, as one may 
say, blunder indiscriminately among the several parts, 
others, again, pick out particular parts definitely enough, 
hut not parts immediately continuous, or even contiguous 
Diseases of the latter kind are especially interesting, as in 
them we see that parts of the nervous structure, separated 
in space, may nevertheless be associated in function , for 
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father; a third, Bose, died an infant. Lowell’s mother 
meanwhile was living, sometimes at home, sometimes 
at a neighbouring hospital, with clouded mind, and his 
wife was in frail health. These family troubles and the 
tie of a narrow income conspired to make Lowell almost 
a recluse in these days, but from the retirement of Elm- 
wood he sent forth writings which show how large an 
interest he took in affairs. He contributed poems to the 
daily press, called out by the Slavery question ; he was, 
early in 1846, a correspondent of the London Daily New*, 
and in the spring of 1848 he formed a connexion with 
the National Anti-Slavery Standard of New York, by 
which he agreed to furnish weekly either a poem or a 
prose article. The poems were most frequently works of 
art, occasionally they wore tracts; but the prose was 
almost exclusively concerned with the public men and 
questions of the day, and forms a series of incisive, witty, 
and sometimes prophetic dia- 
tribes. It was a period with 
him of great mental activity, 
and is represented by four 
of his books which stand as 
admirable witnesses to the 
Lowell of 1848, namely, the 
second series of Poems, con- 
taining among others 
“ Columbus,” “ An Indian 
Summer Reverie,” “To the 
Dandelion,” “The Change- 
ling”; A Fable for Critics , 
in which, after the maimer 
of Leigh Hunt’s The Feast 
of the Poets , he characterizes 
in witty verse and with good- 
natured satire American con- 
temporary writers, and in 
which, the publication being 
anonymous, he included 
himself; The Vision of Sir 
Launfal , a romantic story 
suggested by the Arthurian 
legends — one of his most 
popular poems; and finally 
The Biylow Papers. 

Lowell had acquired a repu- 
tation among men of letters 
and a cultivated class of readers, but this satire at once 
brought him a wider fame. The book was not premedi- 
tated ; a single poem, called out by the recruiting for the 
abhorred Mexican war, couched in rustic phrase, and sent 
to the Boston Courier , had the inspiriting dash and electri- 
fying rat-tat-tat of this new recruiting-sergeant in the 
little army* of Anti-Slavery reformers. Lowell himself 
discovered what ho had done at the same time that the 
public did, and he followed the poem with eight others 
either in the Courier or the Anti-Slavery Standard He 
developed four well-defined characters in the process ~a 
country farmer, Ezekiel Biglow, and his son liosea ; the 
Rev. Homer Wilbur, a shrewd old-fashioned country 
minister ; and Birdofredum Sawin, a Northern renegade 
who enters the army, together with one or two subordinate 
characters ; and his stinging satire and sly humour are so 
set forth in the vernacular of New England, as to give at 
once a historic dignity to this form of speech. (Later he 
wrote an elaborate paper to show the survival in Now 
England of the English of the early 17th century.) He 
embroidered his verse with an entertaining apparatus of 
notes and mock criticism. Even his index was spiced 
with wit. The book, a caustic arraignment of the course 
taken in connexion with the annexation of Texas and the 



war with Mexico, made a strong impression, and the poli- 
tical philosophy secreted in its lines became a part of house- 
hold literature. It is curious to observe how repeatedly 
this arsenal was drawn upon in tho discussions in America 
about the “ Imperialistic ” developments of 1900. The 
death of Lowell’s mother, and the fragility of his wife’s 
health, led Lowell, with his wife, their daughter Mabel, 
and their infant son Walter, to go to Europe in 1851, and 
they went direct to Italy. The early months of their stay 
were saddened by the death of Walter in Rome, and by the 
news of the illness of Lowell’s father, who had a slight 
shock of paralysis. They returned in November 1852, 
and Lowell published some recollections of his journey in 
the magazines, collecting the sketches later in a prose 
volume, Fireside Travels, lit' took some part also in the 
editing of an American edition of the British Poets , but 
the low state of liis wife’s health kept him in an uneasy 

condition, and when her 
death (27tli October 1853) 
released him from the strain 
of anxiety, there camo with 
the grief a readjustment of 
his nature and a new intel- 
lectual activity. At the 
invitation of his cousin, he 
delivered a course of lectures 
on English poets before the 
Lowell Institute in Boston 
in the winter of 1 855. This 
first formal appearance as a 
critic and historian of litera- 
ture at once gave him a new 
standing in the community, 
and was the occasion of his 
election to the Smith Profes- 
sorship of Modern Language 
in Harvard College, then 
vacant by the retirement 
of Longfellow. Lowell ac- 
cepted the appointment, 
with the proviso that he 
should have a year of study 
abroad. He spent his 
time mainly in Germany, 
visiting Italy, and increas- 
ing his acquaintance with 
the French, German, Italian, and Spanish tongues. Ho 
returned to America in the summer of 1856, and entered 
upon his college duties, retaining liis position for twenty 
years. As a teacher he proved himself a quickener of 
thought amongst students, rather than a close and special 
instructor. His power lay in the interpretation of litera- 
ture rather than in linguistic study, and his influence over 
his pupils was exercised by his own fireside as well as in 
the relation, always friendly and familiar, which he held 
to them in the classroom. In 1856 he married Miss 
Frances Dunlap, a lady w T ho had since his wife’s death 
had charge of his daughter Mabel. 

In the autumn of 1857 The Atlantic Monthly was 
established, and Lowell was its first editor. He at onco 
gave the magazine the stamp of high literature and of 
bold speech on public affairs. He held this position only 
till the spring of 1861, but he continued to make the 
magazine the vehicle of his poetry and of some prose for 
the rest of his life ; his prose, however, was more abun- 
dantly presented in the pages of The North A merican 
Review during the years 1862—72, when he was associ- 
ated with Mr Charles Eliot Norton in its conduct. This 
magazine especially gave him the opportunity of expression 
of political views during the eventful years of the War of 
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the Union. It was in The Atlantic during the same 
period that he published a second series of The Biglow 
Papers. Both his collegiate and editorial duties stimu- 
lated his critical powers, and the publication in the two 
magazines, followed by republication in book form, of a 
series of studies of great authors, gave him an important 
place as a critic. Shakespeare, Dryden, Lessing, Rousseau, 
Dante, Spenser, Wordsworth, Milton, Keats, Carlyle, 
Thoreau, Swinburne, Chaucer, Emerson, Poj>e, Gray — 
these are the principal subjects of his prose, and the range 
of topics indicates the catholicity of his taste. He wrote 
also a number of essays, such as “ My Garden Acquaint- 
ance,” “A Good Word for Winter,” “On a Certain Con- 
descension in Foreigners,” which were incursions into the 
field of nature and society. Although the great bulk of 
his writing was now in prose, he made after this date 
some of his most notable ventures in poetry. In 1868 he 
issued the next collection in Under the Willows and other 
Poems, but in 1865 he had delivered his “ Ode recited at 
the Harvard Commemoration,” and the successive Cen- 
tennial historical anniversaries drew from him a series of 
stately odes. 

In 1877 Lowell, who had mingled so little in party 
politics that the sole public office he had held was the 
nominal ono of elector in the Presidential election of 1876, 
was appointed by President Hayes minister resident at 
the court of Spain. He had a good knowledge of Spanish 
language and literature, and his long-continued studies in 
history and his quick judgment enabled him speedily 
to adjust himself to these new relations. Some of his 
despatches to the homo government wero published in 
a posthumous volume — Impressions of Spain . In 1880 
he was transferred to London as American minister, and 
remained there till the close of President Arthur's adminis- 
tration in the spring of 1885. As a man of letters ho 
was already well known in England, aud he was in much 
demand as an orator on public occasions, especially of a 
literary nature; but he also proved himself a sagacious 
publicist, and made himself a wise interpreter of each 
country to the other. Shortly after his retirement from 
public life ho published Democracy and other Addresses, 
all of which had been delivered in England. The title 
address was an epigrammatic confession of political faith 
as hopeful as it was wise and keen. The close of his stay 
in England was saddened by the death of his second wife in 
1885. After his return to America ho made several visits 
to England. His public life had made him more of a 
figure in the world ; he was decorated with the highest 
honours Harvard could pay officially, and with degrees 
of Oxford, Cambridge, St Andrews, Edinburgh, and 
Bologna. Ho issued another collection of his poems, 
Heartsease and Rue, in 1888, and occupied himself with 
revising and rearranging his works, which were published 
in ten volumes in 1 890. The last months of his life were 
attended by illness, and he died at Elmwood on 12th 
August 1891. After his death his literary executor, 
Charles Eliot Norton, published a brief collection of his 
poems, and two volumes of added prose, besides editing 
his letters. 

The spontaneity of Lowell's nature is delightfully dis- 
closed in his iwrsonal letters. They are often brilliant, 
and sometimes very penetrating in their judgment of men 
and books ; but the most constant element is a pervasive 
humour, and this humour, by turns playful and senti- 
mental, is largely characteristic? of his poetry, whicli sprang 
from a genial temper, quick in its sympathy with nature 
and humanity. The literary refinement which marks his 
essays in prose is not conspicuous in his verse, which is of 
a more simple character. There was an apj>arent conflict 
in him of the critic and the creator, but the conflict was 


superficial. The man behind both critical and creative 
work was so genuine, that through his writings, and 
speech, and action he impressed himself deeply upon his 
generation in America, especially upon the thoughtful and 
scholarly class who looked upon him as especially their repre- 
sentative. This is not to say that he was a man of narrow 
sympathies. On the contrary, he was democratic in his 
thought, ahd outspoken in his rebuke of whatever seemed 
to him antagonistic to the highest freedom. Thus, with- 
out taking a very active part in political life, lie was 
recognized as one of the leaders of independent political 
thought. He found expression in so many ways, and was 
apparently so inexhaustible in his resources, that his very 
versatility and the ease with which he gave expression to 
his thought sometimes stood in the way of a recognition 
of his larje, simple political ideality and the singleness of 
his moral sight. 

Writings. —The Works of James Russell Lowell , in ten 
volumes (Boston and New York, Houghton, Mifflin, and Co.), 
1890 ; latest Literary Essays and Addresses, 1891 ; The Old 
English Dramatists , 1892 ; Conversations on some of the Old Poets 
(Philadelphia, David M‘Kay) (reprint of the volume published 
in 1843, and subsequently abandoned by its author), 1893 ; The 
Power of Sound : a Rhymed Lecture (New York, privately printed), 
1 896 ; Lectures on English Poets (Cleveland, The Row fan t Club), 
1899. 

Memoirs.— -Letters of James Russell Lowell , edited by Charles 
Eliot Norton, in two volumes (New York, Harper and Brothers), 
1899. — Life of James Russell Lowell , by Horace E. Sc udder 
(H oughton, Mifflin and Co.), 1901. (h. E. S*.) 

Ldwenberg, a town of the province of Silesia, 
Prussia, 39 miles east of Gbrlitz by rail. It is one of 
the oldest towns in Silosia, its town hall dating from 
the 16th century, and a Roman Catholic church from the 
13th century (restored in 1862). In the town park there 
is a marble bust of Eliicher (1841) by Raucli, and a 
monument of the war of 1813 has been erected near by. 
There are sandstone and gypsum quarries, linen, cotton, 
and woollen mills, and cultivation of fruit and vegetables. 
Population (1901), 5293. 

Lowestoftf a watering-place, seaport, and municipal 
borough in the Lowestoft parliamentary division of Suffolk, 
England, 23 miles south-west of Norwich by rail. In 
1885 the town was incorporated, and it is now governed 
by a mayor, 8 aldermen, and 24 councillors. Technical 
schools have been built, the town is provided with electric 
light, and it is proposed to lay down municipal electric 
tramways. The new town, or South Lowestoft, has an 
esplanade which, joining the south pier of the harbour, 
forms a long promenade. The trawl basin was extended 
in 1892, nearly doubling its size. About 600 smacks 
and fishing boats belong to the port. Altogether the 
harbour has between 6000 and 7000 feet of wharfage, 
and an area of about 50 acres, and the depth is 15-16 feet. 
The total value of the imports of foreign and colonial 
merchandise in 1900 was £148,883 ; of exports, £150,569. 
The port was entered and cleared by an aggregate of 
1577 vessels of 226,079 tons in 1900. Population of 
municipal borough (2306 acres) (1881), 19,702 ; (1891), 
23,347 ; (1901), 29,842. 

Lozfere, a department of the south-east of France, 
traversed by the Cevennes Mountains and watered by the 
Lot, the Tarn, and the Allier. 

Area, 1996 square miles. The population, 141,264 in 1886, had 
decreased to 124,049 in 1901. Births in 1899, 3438, of which 154 
were illegitimate ; deaths, 2690 ; marriages, 839. There were in 
1896, 848 schools, with 29,000 pupils, the illiterate constituting 3 
)er cent, of the population. Out of 1,361,600 acres of cultivated 
and in 1896, 387,960 acres constituted all the plough-land, the 
rest of the department being almost all occupied by mountain 
pastures. The wheat crop of 1899 was valued at only £64,000 ; 
mcslin, £32,000; rye, £172,000 ; the other cereals at much smaller 
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value* The produce of the natural pastures and grass lands 
amounted in 1899 to the value of £812,000. The industrial crops 
(colza, rape, flax, &o.) make no figure in the official returns of 1899* 
The production of chestnuts, however, was valued at £41,000. 
Though in the returns of 1899 the production of mulberry leaves is 
left blank, yet the same year is credited with the production of 
1685 cwts. of silk-worm cocoons. The live stock included in 1899, 
817,670 sheep, 71,610 oattle, and 80,030 pip, but domestic animals 
of other species were poorly represented. Mining in 1898 produced 
900 tons of iron and 2600 tons of load, while the metallurgic pro- 
duction reached a value of £1200. The industries are in a backward 
state. Monde, the capital, had, in 1901, 7319 inhabitants. 

Luang Prabangi capital of the Lao state of 
that name, situated on the Me Kong river in 19° 54' N. 
and 102° 9' E. It nestles round the pagoda hill which rises 
about 200 feet above the plain on the promontory of land 
round which the Nam Kan winds to the main river. It has 
a population of about 9000 people. In 1887 it was taken 
and sacked by the Haw or Black Flags. In 1893 Siam was 
compelled to renounce her claims to the whole left bank of 
the Me Kong, including Luang Prabang and the magnificent 
highlands of Chieng Kwang, which thus now form part 
of the French Indo-Chinese possessions. That portion of 
the state which was on the right bank of the Me Kong 
was not affected by the treaty, except in so far as a portion 
of it fell within the sixteen miles’ zone within which Siam 
agreed not to keep troops. What trade there is, is in the 
hands of a few Chinese or Shan traders; hill rice and 
other jungle products are imported from the surrounding 
districts by the Ka or hill people. The exports, which 
include gum benjamin, silk, wax, sticklac, cutch, carda- 
mom, a little ebony, cinnamon, indigo, rhinoceros and 
deer horns, ivory, and fish roe, formerly all passed by way 
of Paklai to the Me Nam, and so to Bangkok, but havo 
now almost entirely ceased to follow that route, the object 
of the French Government being to deflect the trade 
through French territory. The whole annual trade of tho 
district does not probably exceed £80,000 in value. (See 
Laos.) 

LubaOy a town in the south-western portion of tho 
province of Pampanga, Luzon, Philippine Islands. It lies 
in a low, fertile, and extensive plain, which is especially 
suited to the growing of sugar. Many of its inhabitants 
occupy themselves in the neighbouring nipa swamps, 
either preparing the nipa leaves for use in house construc- 
tion, or distilling alcohol from the juice secured by tapping 
the blossom stalks. Lubao has good water communication 
with Manila by means of tidal streams and Manila Bay, so 
that its products are readily marketed. The language is 
Pampangan. Population, 21,000. # 

Lubben v a town of Prussia, province of Branden- 
burg, on the Spree, 47 miles by rail south-south-east of 
Berlin. It is the chief town of the Spreewald, and has 
saw-mills, shoe factories, <kc., and is famous for its gurken, 
or small pickling cucumbers. Population (1900), 6818. 

Liibeck, a state and city of tho German empire, 
situated on an arm of the Baltic Sea, between Mecklen- 
burg and Holstein. (1) The city stands on the river 
Trave, 10 miles above its entrance into the Bay of Liibeck. 
In spite of the tendency to modernize its streets and 
private houses, Liibeck, owing to its churches, town hall 
(restored), and one or two other public buildings, still 
preserves something of the character of a mediaeval town. 
The entrance hall of the Hospital of the Holy Ghost is a 
13th-century chapel, restored in 1866, and painted by 
Olbers in 1898. Of modem buildings and institutions 
the most noteworthy are the law courts (1895), the Roman 
Catholic church (1889-91), the (Gothic) museum (1892), 
the synagogue (1880), the imperial post office (1885), 
the gymnasium (1891), the commercial institute, technical 
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school, school of navigation, teachers’ seminary, deaf and 
dumb asylum, lunatic asylum, zoological gardens, a statue 
of the poet Geibel (1889), and a fountain (1875) com- 
memorative of the war of 1870-71. Geibel (1815-1884), 
like the painter Overbeck (1789-1869), was a native of 
Liibeck. This city is famous for the number as well 
as wealth of its charitable institutions. Its prosperity 
depends, and lias always depended, principally upon its 
commerce. But its position as the first German emporium 
of the west end of the Baltic is being to some extent 
impaired by Hamburg and Bremen since the construction 
of tho North Sea and Baltic Canal, and by the rapid 
growth and enterprise of Stettin. In order to counter- 
balance their rivalry, at all events to some extent, the 
quays have been extended, a canal (opened in 1900) 
has been constructed to connect tho Trave with the Elbe, 
the river up to the wharves has been deepened to 25 feet 
or more (begun in 1900), and the harbour generally has 
been improved and enlarged. The river is kept open in 
winter by powerful ice-breakers. A new harbour was 
made in 1899-1900 on the Wakenitz Canal for boatH 
engaged in inland traffic, more especially on the Elbe and 
Elbe-Trave Canal. Also, a new railway station is under 
construction on the right bank of tho Trave, near tho 
entrance to the port. Liibeck trades principally with 
Denmark, Sweden, Finland, Russia, the eastern provinces 
of Prussia, Great Britain, and tho United States. The 
imports have increased in annual value from £9,721,700 
in 1875 to £12,917,500 in 1895 and to £16,327,000 in 
1899. The exports have likewise increased, namely, from 
£8,015,700 in 1875 to £10,553,000 in 1895 and to 
£12,975,000 in 1899. The number of vessels which 
entered tho port increased from 2301 of 311,457 tons in 
1880, to 2316 of 486,820 tons in 1895 and to 2820 of 
556,550 tons in 1900. In this last year the merchant 
fleet numbered 25 vessels of 8830 tons. The industries 
are steadily growing in importance, the chief being 
breweries and distilleries, saw-mills and planing-mills, 
shipbuilding, fish -curing, the manufacture of machinery, 
engines, bricks, resin, preserves, enamelled and tin goods, 
cigars, furniture, soap, and leather. Population (1885), 
55,399; (1895), 69,874; (1900), 82,098. 

(2) The FrtKE State (area, 115 square miles) embraces the city of 
Liibeck, tho town of Travemiinde (population, 1800), anil various 
villages, situated partly around and botwoen these two, and partly 
as exclaves in Lauenburg and Holstein, the total population being 
83,324 in 1895 and 96,775 in 1900, of whom 47,784 wero males 
and 48,991 females. The people aro nearly all (97*5 per cent.) of 
the Lutheran faith. The state incomo waB £296,500 in 1900-1, 
and the expenditure £811,000. About one-lialf of the income is 
derived from direct and indireot taxes, and the other half from 
domain lands, from interests and dividends, and from contribu- 
tions from Imperial taxes and customs (Liibeck joined the Zollverein 
in 1868). The state debt amounted in 1900 to £1,617,300. In 1900 
the stato’s contribution to the empire amounted to £41,965. 
Liibeck has one vote in tho Federal Council of the empire, and 
sends one representative to the Imperial Diet In 1900 the 
state possessed 4003 liorseR, 8542 cattle, 10,485 pigs, and 3175 
sheep. Hay, potatoes, oats, lye, and wheat aro the principal 
crops cultivated. Tho breweries in 1899 produced 2,700,000 
gallons of beer. (j. T. Ur.) 

Lublin, a province of Russian Poland, bounded on 
the north by Siedlce, on the east by Volhynia, on the south 
by Galicia, and on tho west by Radom. Area, 6499 
square miles. Tho surface is an undulating plain, built 
up of Cretaceous deposits, 800 to 900 feet in altitude, 
and reaching in one place 1050 feet ; it is covered with 
thick forests of oak, beech, and lime, is intersected by 
countless ravines, and is thinly inhabited. A wide 
marshy lowland spreads between the Vistula and the 
Wieprz. It is drained by the Vistula in tho west and. by 
the Bug along its eastern frontier, as well as by their tribu- 
taries — Wieprz, Ban, Tanew, and Kushva. PartB of the 
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province, being covered with black earth, are very fertile, 
but other parts are sandy. Owing to this fertility and 
the vicinity of good markets, agriculture is in a good 
condition and improving Many Germans settled in the 
province before immigration was stopped by the law of 
1887. 

Nearly one-third of the total area is under forests j meadows and 
postures cover nearly 320,000 acres, and the remainder is under 
the plough. Rye, oats, wheat, and potatoes are the chief crops, 
rye and wheat being considerable items of export. Flax, hemp, 
and lieetroot are also cultivated. There were in 1894, 194,191 . 
horses, 377,405 horned cattle} and 868.827 sheep, of which a groat 
number were of liner breeds. In 1897 the population was 1,201,649, 
of whom 004,886 were women. The Greek Orthodox (chiefly Little 
Russians in the south-east) numbered 241,523, Roman Catholics 
(t.e., Poles), 764,693; Jews, 170,541 ; Protestants, 33,669 ; and 
Baptists, 1086* The urban population was 148,196 in 1897. 
There were 34,107 military. The factories and other industrial 
establishments, 1538 in number, employ about 7000 workers, and 
consist chiefly of distilleries, sugar -works, steam flour -mills, 
tanneries, saw-mills, and factories or bent-wood furniture. Domestic 
industries are widely developed in the villages. The navigation 
of the rivers occupies a considerable portion of the population. 
There were in 1896, 610 schools, in which 30,183 children (7879 
girls) received education, there being one school for every 1954, 
and ono pupil for every 40 inhabitants. There was an agricultural 
institute at Nowa-Alexandrya, 1 seminary for teachers, 1 theological 
seminary, 6 gymnasia, 482 primary schools, and 105 Jewish heders. 
The government is divided into nine districts, the chief towns of 
which are Lublin, capital of the province (50,162 inhabitants in 
1897); Bilgoray (6286); Chetm (19,236, with archwological 
museum); Hruroeusow (10,699); Jan6w (7927); Krasnystaw 
(8879); Lubartow (6249); Nowa-Alexandrya or Putawy (3892); 
and Tomaszdw (21,041). (p, a. K.) 

Lubny, a district town of Russia, government of Pol- 
tava, 14 miles from the Homodan station of the Kharkov- 
Nikolaev Railway. It is a very old town, being mentioned 
in 1107. Almost from its foundation gardening has been 
a favourite occupation of the inhabitants, and Peter I. 
founded hero a botanic garden for the cultivation of 
medical plants. Gardening and the preparation of jam, 
dried and pickled vegetables, <fec., are carried on as a trade. 
The town lias a meteorological observatory, two gymnasia, 
a lower agricultural school, &c., and has lately been growing. 
Population (1897), 10,108, or 12,445 with the suburbs. 

Lubrication. — Our knowledge of the action of' 
oils and other viscous fluids in diminishing friction and 
wear betweon solid surfaces has within recent years under- 
gone a complete revolution, and from being purely em- 
pirical has become a connected theory, based on the 
known projjerties of matter, subjected to the definition 
of mathematical analysis and verified by cx}>eriinent. 
The theory was published in 1886 (Phil. Trails. Hoy. 
Sue., 1886, pt. i. pp. 157-234); but it is the purpose of 
this article not so much to explain its application, as 
to give a brief account of the introduction of the mis- 
conceptions that so long prevailed, and of the manner in 
which their removal led to its general acceptance. 

A revolution of ideas in physical science can result only 
from some discrepancy between the actual results observed, 
in certain circumstances, and the conclusions arrived at 
for the same circumstances by means of geometrical and 
physical analyses. Such discrepancies are evidence that 
some circumstance lias been left out of account in the 
previous analyses, and indicate the need for an extension 
of the theory, though they do not, of necessity, furnish 
any clue to the particular circumstance omitted or indi- 
cate the character of the extension required. The circum- 
stance, in respect of friction and lubrication, of which 
account was only taken after the year 1883, is altogether 
singular in the history of physics, since up to that year 
no one had any idea that our knowledge was other than 
purely empirical, involving no theoretical analysis, and 
hence subject to no discrepancy. Friction, or resistance 


to tangential shifting of matter over matter, whatever the 
mode and arrangement, differs greatly according to the 
materials, but, like all material resistance, is essentially 
limited. The range of the limits in available materials 
has a primary place in determining mechanical possibilities, 
and from the earliest times they have demanded the 
closest attention on the part of all who have to do with 
structures or with machines, the former being con- 
cerned to find those materials and their arrangements 
which possess the highest limits, and the latter the 
materials in which the limits are least. Long before the 
reformation of science in the 15th and 16th centuries both 
these limits had formed the subject of such empirical 
research as disclosed numerous definite although discon- 
nected circumstances under which they could bo secured ; 
and these, however far from the highest and lowest, satis- 
fied the exigencies of practical mechanics at the time, thus 
initiating the method of extending knowledge which was 
to be subsequently recognized as tho only basis of physical 
philosophy. In this purely empirical research the con- 
clusion arrived at represented the results for the actual cir- 
cumstance from which they were drawn, and thus afforded 
no place for theoretical discrepancies. However, in the 
attempts at generalization which followed the reformation 
of science, opportunity was afforded for such discrepancies 
in the mere enunciation of the circumstances in which the 
so-called laws of friction of motion are supposed to apply. 
The circumstances in which the great amount of empirical 
research was conducted as to the resistance between the 
clean, plane, smooth surfaces of rigid bodies moving over 
each other under pressure, invariably include the presence 
of air at atmospheric pressure around, and to some extent 
between, the surfaces ; but this fact had received no notice 
in the enunciation of these laws, and this constitutes a 
theoretical departure from the conditions under which 
the experience had been obtained. Also, the theoretical 
division of the law of frictional resistance into two laws — 
one dealing with the limit of rest, and the other asserting 
that the friction of motion, which is invariably less in 
similar circumstances than that of rest, is independent of 
the velocity of sliding — involves the theoretical assumption 
that there is no asymptotic law of diminution of the 
resistance, since, starting from rest, the rate of sliding in- 
creases. The theoretical substitution of ideal rigid bodies 
with geometrically regular surfaces, sliding in contact 
under pressure at the common regular surface, for the 
aerated surfaces in the actual circumstances, and the 
theoretical substitution of the absolute independence of 
the resistance of the rate of sliding for the limited 
independence in the actual circumstances, prove the 
general acceptance of tho conceptions — (1) That matter 
can slide over matter under pressure at a geometrically 
regular surfaco; (2) That, however much the resistance 
to sliding under any particular pressure (the coefficient of 
friction) may depend on the physical properties of the 
materials, the sliding under pressure takes place at the 
geometrically regular surface of contact of the rigid 
bodies; and (3) as the consequence of (1) and (2), That 
whatever the effect of a lubricant, such as oil, might have, 
it could be a physical surface effect. Thus not only have 
these general theoretical conceptions, resulting from the 
theoretical laws of friction, failed to afford any indication 
that the lubricant may diminish the resistance by the 
mere mechanical separation of the surfaces, but they have 
absolutely precluded tho idea that such might be the case. 
The result was that, notwithstanding the soundness of the 
method employed in the early start, and the continued 
efforts demanded by practical mechanics, all subsequent 
attempts to reduce the empirical facts, where a lubricant 
was used, to such general laws as might reveal the separate 
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functions of the somewhat complex circumstances on which 
lubrication depends, and so afford guidance for further 
extension, completely failed. Thus in the early part of 
the year 1883 the science of lubrication had not advanced 
beyond the empirical stago. 

This period of stagnation was terminated by an acci- 
dental phenomenon observed by Mr Beauchamp Tower, 
while engaged on his memorable research on the friction 
of the “journals ” of railway carriages. His observation 
led him to a line of experiments which afforded conclusive 
evidence that in these experiments the general function of 
the lubricant was the mechanical separation of the metal 
surfaces by a layer of fluid of finite thickness, thus upset- 
ting once for all the preconceived ideas as expressed in the 
laws of the friction of motion. On the publication of Mr 
Towels reports (Proc. Inst M. E. t Novomber 1883), it 
was at once recognized by several physicists (B. A . 1 Report, 
1884, pp. 14, 625) that the evidence they contained 
afforded a rational basis for further study of the actions 
involved, indicating, as it does in no uncertain manner, 
the circumstances — namely, the properties of viscosity and 
cohesion possessed by fluids — account of which had not 
been taken in the previous theoretical conclusions. Wk6n 
this was recognized it also became apparent that con- 
tinuous or steady lubrication, such as that of Mr Tower’s 
experiments, is only secured when the solid surfaces 
separated by the lubricant are so shaped that the thick- 
ness at tho ingoing side is greater than that at the out- 
going side. With respect to what has already been said 
of the singular obscurity of the circumstances which were 
overlooked in the laws of friction, it is important to 
notice that the accidental circumstances which produced 
the phenomenon observed by Mr Tower are such as in all 
probability had never occurred before, so that their subse- 
quent recurrence was equally improbable. Moreover, up 
to the present time these circumstances are unique in 
respect of the evidence they afford as to the mechanical 
action of the lubricant, the thickness of tho film of which, 
although finite, is much too small to admit of direct 
measurement. 

Thus it was the discovery by Mr Tower that the 
lubricant separated the solid surfaces, which put an end to 
the period of stagnation; while the appreciation of the 
significance of this discovery, which immediately followed, 
was the result of the preparation of the ground by tho 
study of the properties of resistance possessed by all lluids 
to rates of distortional motion. The analyses of tho 
viscous properties of fluids, and of the motions of fluids, 
when these viscous resistances age taken into account, 
have exercised the highest powers of mathematicians, even 
when no boundaries had to bo considered. When the 
general equations of viscous fluids had, as the result of tho 
labours of Navier (1822), 1 Cauchy, 2 Poisson, 3 St Venant, 4 
and in 1845 of Sir G. # Gabriel Stokes, 5 been shown to 
involve no other assumption than that tho stresses, other 
than the pressure equal in all directions, are linear 
functions of the distortional rates of strain multiplied by 
a constant coefficient, it was found that the only solutions 
of which the equations admitted, when applied to fluids 
flowing between fixed boundaries, as water in a pipe, were 
singular solutions for steady or steady periodic motion, 
and that the conclusions they entailed, that the resistance 
would be proportional to the velocity, were for the most 
part directly at variance with the common experience that 
the resistances varied with the square of the velocity. 
This discrepancy was sometimes supposed to be the result 

1 Mfan, dc V Acad., vol. vi. p. 389. 

fl Mim. ties Sav . Mtran g., vol. 1. p. 40. 

* Mim. de VAcad vol. x. p. 345. 4 B.A. Report , 1840. 

* Cambridge Phil. Trans., 1845 and 1857. 
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of eddies in the fluid, but it was not till the year 1883 
that it was discovered by experiments with colour bands 
that, in the case of geometrically similar boundaries, the 
existence or non-cxistence of such eddies depended upon 
a definite relation between the mean velocity (U) of the 
fluid, the distance between the boundaries, and the ratio 
of tho coefficient of viscosity to the density (/x/p), ex- 
pressed by UI)p//i = K, where K is a physical constant in- 
dependent of units, which has a value between 1900 and 
2000, and for parallel boundaries D is four times the 
area of the channel divided by tho perimeter of the 
section (Phil. Trans. It. S. part iii., 1883, pp. 935-982). 
K is thus a criterion at which the law of resistance to 
the mean flow changes suddenly (as U increases), from 
being proportional to the flow, to a law involving higher 
powers of tho velocity at first, but as the rates increase 
approaching an asymptote in which tho power is a little 
less than the square. 

This sudden change in the law of resistance to the flow 
of fluid between solid boundaries, depending as it does on 
a complete change in tho manner of the flow - from direct 
parallel flow to sinuous eddying motion — serves to deter- 
mine analytically the circumstances as to the velocity and 
the thickness of the film under which any fluid having a 
particular coefficient of viscosity can act tins part of a 
lubricant. For as long as the circumstances are such that 
IT Dp//x is less than K, the parallel flow is held stable by 
the viscosity, so that only one solution is possible — that 
in which the resistance is tho product of /x multiplied 

by the rate of distortion, as /x ~ ; in this case the fluid 

has lubricating properties. But when tho circumstances 
are such that UD p//x is greater than K, other solutions 
become possible, and the parallel flow Incomes unstable, 
breaks down into eddying motion, and the resistance 
varies as pu 11 , which approximates to pi/- 1 * 78 as the velocity 
increases ; in this state the fluid has no lubricating pro- 
perties. Thus, within the limits of tho criterion, the rate 
of displacement of the momentum of the fluid is in- 
significant as compared with the viscous resistance, and 
may be neglected ; while outside this limit tho direct 
effects of the eddying motion completely dominate the 
viscous resistance, which in its turn may be neglected. 
Thus K is a criterion which separates the flow of fluid 
between solid surfaces as definitely as the flow of fluid is 
separated from the relative motions in elastic solids, and 
it is by the knowledge of the limit on which this dis- 
tinction depends that the theory of viscous How can with 
assurance be applied to the circumstance of lubrication. 

Until tho existence of this physical constant was 
discovered, any theoretical conclusions as to whether 
in any particular circumstances the resistance of the 
lubricant would follow the law of viscous flow or that of 
eddying motion was impossible. Thus Mr Tower, being 
unaware of the discovery of tho criterion, which was 
published in the same year as his reports, was completely 
thrown off the scent in his endeavour to verify the evi- 
dence he had obtained as to the finite thickness of the 
film by varying the velocity. He remarks in his first 
report that, “ according to the theory of fluid motion, the 
resistance would be as the square of the velocity, whereas 
in his results it did not increase according to this law\” 
That such a discrepancy, had it not been immediately 
removed by the recognition of the existence of the 
criterion, must still have obscured the subject, affords a 
proof that Mr Tower’s discovery occurred at the earliest 
time that physical science was ready for its full apprecia- 
tion. The rational theory of lubrication does not, how- 
ever, depend solely on the viscosity within the interior of 
fluids, but also depends on the surface action between the 
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fluid and the solid. In many respects the surface actions, 
as indicated by surface tension, are still obscure, and there 
has been a very general tendency to assume that there 
may be discontinuity in the velocity at the common sur- 
face. But whatever these actions may be in other respects, 
there is abundant evidence that there is no appreciable 
discontinuity in the velocity at the surfaces as long as the 
fluid has finite thickness. Hence in the case of lubri- 
cation the velocities of the fluid at the surfaces of the 
solids are those of the solid. In as far as the presence of 
the lubricant is necessary, such properties as cause oil in 
spite of its surface tension to spread evenr against gravity 
over a bright metal surface, while mercury will concentrate 
into globules on the bright surface of iron, have certainly 
an important place in securing lubrication where the 
action is intermittent, as in the esca})emeiit of a clock. 
If there is oil on the pallet, although the pressure of the 
tooth causes this to flow out laterally from between the 
surfaces, it goes back again by surface tension during the 
intervals ; hence the importance of using fluids with low 
surface tension like oil, or special oils, when there is no 
other means of securing the presence of tao lubricant. 


Tho differential equations for the equilibrium of the lubricant are 
what tho differential equations of viscous fluid in steady motion 
become when subject to the conditions necessary for lubrication 
as already defined— (1) Tho velocity is below the critical value ; 
(2) At tho surfaces the velocity of the fluid is that of tho solid ; 
(3; The thickness of the film is small compared with tho lateral 
•dimensions of tho surfaces and the radii of curvature of the 
surfacos. By the first of these conditions all the terms having 
p as a factor may be neglected, and the equations thus become 
the equations of equilibrium of the fluid ; aB such, they aro 
applicable to fluid whether incompressible or elastic, and how- 
ever the pressure may affect the viscosity. But tho analysis iB 
greatly simplified by omitting all terms depending on compres- 
sibility, and by taking g constant ; this may be done without 
loss of generality in a qualitative sense. With these limitations 
we have for the differential equation of tho equilibrium of the 
lubricant 
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These aro subject to the boundary conditions (2) and (8). 
Taking x as measured parallel to one of the surfaces in the 
direction of relative motion, y normal to tlio surface, and z 
normal to the plane of xy bv condition (3), we may without 
oiTor disregard the effect of any curvature in the surfaces. 
Also v is small compared with u and w, and the variations of 
u and w in the directions x and z are small compared with their 
variation in the direction y. The equations (1) reduce to 
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For the boundary conditions, putting /(», z) as limiting the 
lateral area of tho lubricant, tho conditions at the surfaces may 
be expressed thus : — 

when y=0, w~U 0 , w=0, v=0 1 


wheny=A, Uj, w-0, 

when /(a?, z)~0, p=p Q 


. (3) 


Then, integrating the equations (2) over y , and determining 
the constants by equations (3), we have, since by tho second of 
equations (2) p is independent of y, 
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Then, differentiating equations (4) with rospeot to x and z 
respectively, and substituting in the 4th of equations (2), and 
integrating from ?/=0 to y=h, so that only the values of v at tho 


surfaces may be required, we have for the differential equation of 
normal pressure at any point x, z, between the boundaries 
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Again differentiating equations (4), with respect to x and s 
respectively, and substituting in the 6th and 6th of equations (2), 
ana putting/* and f, for the intensities of the tangential stresses 
at the lower and upper surfaces 
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Equations (6) and (6) are the general equations for the stresses 
at the boundaries at x , z, when h is a continuous function of x 
and z, g and p being constant. 

For the integration of equations (6) to get the resultant BtresBes 
and moments on the solid boundaries, so as to obtain the con- 
ditions of their equilibrium, it is necessary to know how x and z 
at any point on the boundary enter into A, as well as the equation 
J[xi z) = 0, which determines the limits of the lubricating film. 
If y, the normal to one of the surfaces, has not the same direc- 
tion for all points of this surface, in other words, if the surface is 
not plane, x and z become curvilinear co-ordinates, at all pointB 
perpendicular to y. Since, for lubrication, one of tho surfaces 
must be plane, cylindrical, or a surface of revolution, wo may put 
7/=r- It, and z perpendicular to the plane of motion. 
Then, if the data are sufficient, the resultant stresses and 
moments between the surfaoes are obtained by integrating the 
intensity of the stress and moments of intensity of stress over 
the surface. 

This, however, is not the usual problem that arises. What is 
generally wanted is to find the thickness of the film where least 
(/t 0 ), ana its angular position with respect to direction of load, 
to resist a definito load with a particular surface velocity. If 
the surfaces are plane, the general solution involves only one 
arbitrary constant, tho least thickness (A 0 ) ; since in any par- 
ticular case the variation of h with x is necessarily fixed, as in this 
case lubrication affords no automatic adjustment of this slope. 
When both surfaces are curved in tho plane of motion there are 
at least two arbitrary constants, 7t 0 , and 4> the angular position 
of Kq with respect to direction of load ; while if the surfaces are 
both curvod in a plane perpendicular to tho direction of motion as 
well as in the piano of motion, there aro three arbitrary con- 
stants, 0 O , z 0 . Tho only constraint necessary is to prevent 
rotation in the plane of motion of one of tho surfaces, leaving 
this surface free to move in any direction and to adjust its 
position so as to be in equilibrium under the load. 


Tho integrations necessary for the solutions of these 
-problems are practicable — complete or approximate— *md 
have been effected for circumstances which include the 
chief cases of practical lubrication, the results having been 
verified by reference to Mr Tower’s experiments. In this 
way tho verified theory is available for guidance out- 
side the limits of experience as well as for determining 
the limiting conditions. But it is necessary to take into 
account certain subsidiary theories. These limits depend 
on the coefficient of Viscosity, which diminishes as the 
temperature increases. The total work in overcoming 
the resistance is spent in generating heat in the lubri- 
cant, the volume of which is very small. Were it not for 
the escape of heat by conduction through the lubricant 
and the metal, lubrication would be impossible. Hence a 
knowledge of tho empirical law of the variation of the 
viscosity of the lubricant with temperature, the coefficients 
of conduction of heat in the lubricant and in the metal, 
and tho application of the theory of the flow of heat 
in the particular circumstances, are necessary adjuncts 
to the theory of lubrication for determining the limits 
of lubrication. Nor is this all, for the shapes of the 
solid surfaces vary with the pressure, and more particularly 
with the temi>erature. 


The theory of lubrication has been applied to the explanation 
of the alipperiness of ice. See Manchester Memoirs , 7th February 
1809. (o. £•) 


Lucca, a town, archiepiscopal see, and capital of the 
province ofLucca, TuBcany, Italy, 13 miles by rail north- 
east of Fisa. In the city, which is still encircled by its 
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mediaeval walla, there is a marble monument to Duchess 
Maria Louisa, who in 1820 built the aqueduct of 459 
arches which brings water from the Pisan hills. The 
cathedral treasures embrace sculptures and other artistic 
objects, and a collection of 4000 MSS. In San Francesco, 
one of the seventy churches, are the tomb of Castruccio 
Castracane and the mausoleum of the Guidiccioni ; while 
(he figure of the archangel which crowns San Michele is the 
most conspicuous object within the city walls. There are 
also a technical school and an institute of music. The 
river Serchio affords water-power for numerous factories. 
The most important branches of industry are the manu- 
facture of jute goods, tobacco, silks, and cottons. Lucca 
was the birthplace of the sculptor Civitale (1436-1501), 
whose masterpieces adorn the cathedral and the church of 
the Santa Trinita. Population (1881), 68,003; (1901), 
74,718. 

Lucca, Baths of. — The sketch in Heine’s Reisebilder : 
II, Jtalien , should be mentioned. Population (1881), 
8241 ; (1898), 9000. 
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by rail) and Italy vul the St Gothard Bailway. Its 
prosperity has always been bound up with the St Gothard 
Pass, so that the successive improvements effected on that 
pass (mule path in tho 13th century, carriage road in 
1820-30, railway in 1882) have always had much 
influence on its growth. In 1880 the population of the 
town was 17,758, and in 1900 it was 29,600. The in- 
habitants are mostly Romanist and German - speaking. 
In 1888 there were 2757 Protestants (as against 1912 
in 1880) and 182 Jews, while 293 persons were French- 
speaking and 285 Italian-speaking. 

Tho prehistoric antiquities, trophies from Bern pack, Ac., are all 
in tho Rathhaus, not in the Cantonal Museum. It is the town 
(not tho cantonal) library that in so rich in works relating to Swiss 
history ; it is now the oilicial centre wherein ait*, gathered all such 
works or MSS. dating from before the Reformation. Next to the 
Lion Monument is the “Glacier Garden,” a series of potholes worn 
in tho rock bed of an ancient glacier by the action of water which 
whirls round stones ; some of the actual stones still exist in situ. 

The Lake of Lucerne {Vierwahlslattrrsec) is often called tho 
“Lake of the Four Forest Cantons” (<.«,, Uri, Sehwyz, Unter- 
walden, and Lucerne), but this is a mistranslation, tor “wuld” 
docs not here mean “forest,” but is a historical corruption of 
“vallis,” so that tho namo simply means the four Alpine valleys 
that lie round the lake. The area of the lake is <144 square miles ; 
of this )5i square miles belong to the canton of Lucerne, 13 squaro 
miles to Nidwalden, 1 square mile to Obwulden, 74 square miles to 
Uri, and 74 square miles to Sehwyz. Its height above the sea- 
lovol is 1434 feet, while its maximum depth is 702 feet. Tho 
Biirgonstcin is properly tho Biirgenstoek, and thither a funicular 
railway loads up trom Kchrsiten, while from Alpnach-Stud a lino 
runs up to Pilatus, and from Vitznau another to the Rigi. Fliielen 
is the port of Altdorf, and Brunnen of Sehwyz — in each case both 
places arc on the St Gothard Railway. It is possible (though 
authentic history is silent on the point) that meetings on the 
Griitli (properly Riitli, i.e. t the little “clearing” in tho forest) 
may have taken place beforo the first league of 1291, or the second 
(after Morgarten) in 1315. Rut tho date of 1307*was invented by 
Tschudi, and is historically quite impossible. (w. A. B. c.) 

Luchu Archipelago, The (called aisoRiuxiu, 
Loo-cnoo, and Liukiu), a long chain of islands stretch- 
ing from a point 80 miles south of Kiushiu to a point 
73 miles distant from the north-eastern coast of Formosa, 
and lying between 24° and 30“ N. and 123° and 130“ 
E. The almost equal proximity of the islands to Japan 
on the north and to the formerly Chinese island of 
Formosa on the south accounts for the dual allegiance 
their inhabitants paid for many years to the two neighbour- 
ing empires, and also for the mixture of Japanese and 
Chinese elements in their civilization. The islanders 
themselves carry their history far back into the ages, 
but we do not find ourselves upon unquestionably solid 
ground until the beginning of the 17th century, when the 
feudal chief of Satsuma, resenting an attempt on the part 
of the islanders to sever relations with Japan, invaded 
Luchu and annexed the northern section of the archipelago. 
China, on the other hand, though receiving periodically 
from the Luchuans presents which she interpreted as 
tribute, and though taking a benevolent interest in the 
welfare of the islanders, never made any display of force 
or attempted to bring them under her military sway. 
The practical incongruity of that state of affairs did not 
force itself upon Japan’s attention so long as her own 
empire was divided into a number of semi- independent 
principalities. But in 1879 the Japanese Government, 
treating Luchu as an integral part of the Mikado’s 
dominions, dethroned its prince, pensioned him as the 
other feudal chiefs had been pensioned, and converted 
Luchu into a prefecture under the name of Okinawa. 
This name signifies “ extended rope,” and ulludes to the 
lengthy attenuated nature of the archipelago. China 
remonstrating, a conference was held in lVking, when 
plenipotentiaries of the two empires signed an agree- 
ment in the sense that the archipelago should be 


Lucena, a town of Spain, in the province of Cor- 
doba. The population in 1897 was 21,087. The local 
trade in agricultural products is still important, but the 
industries have greatly declined, except the manufactures 
of brandy, matches, and earthenware, especially the large 
jars used to contain oil or wine, some of which hold 
over 300 gallons. 

Lucerne, one of the cantons of Switzerland, ranking 
next to Zurich and Bern. Its total area is 579 square 
miles; woods occupying 119 square miles; vineyards, 
*1 ; and arable or pasture land, 408 i square miles. 
The loftiest point in the canton is Pilatus (6995 feet), 
to near the summit of which a cog-wheel railway runs 
from Alpnach-Stad, while on tho other side of the lake is 
the equally accessible and famous ridge of the Rigi (5906 
feet). The population of the canton in 1880 was 134,708, 
and in 1900, 146,912. In 1900 there were 253 in- 
habitants to the squaro mile. The Protestants had risen 
from 3823 in 1870 to 12,406 in 1900; in 1888 there 
were 201 Jews, and in 1900, 336 ; the rest of the popu- 
lation was Romanist. Practically the whole population is 
German-speaking; there were 2302 Italians and 781 French- 
speaking persons in 1900. The cantonal constitution of 
1875 has only been slightly modified. There is a legisla- 
ture, elected in the fifty-five electoral circles by a popular 
vote, and holding office for four years, as does tho 
executive of seven members, elected by the legislature. 
Five thousand citizens can demand a “ facultative 
referendum” as to all legislative projects, or the revision 
of the cantonal constitution, and can also end the mandate 
of the cantonal legislature before its term of office has 
expired. In 1893 a cantonal vote refused to sanction tho 
introduction of proportional representation as to the 
election of members of the cantonal legislature. The state 
revenue of Lucerne in 1897 was 2,115,860 francs (a rise 
of 33£ per cent, since 1885); and the state expenditure, 
2,116,112 francs (a rise of 32| per cent, since 1885) ; but 
in 1898 there was a deficit of 35,792 francs. In 1897 the 
public debt of the canton was 6,789,000 francs. 

Boo Gcschichtsfreurul (organ of the Hist. Boo. of the Four 
Forest Cantons). From 1844. — Vox Lieuenau. Das alte Luzern . 
Lucerne, 1881.— Pfyffer. Qeschichte d. Stadt u. Kant. Luzern. 
Now edition, 2 vols. Lucomo, 1861. — Vox Sxokhbku. Ilcchtsgc- 
schichte d. Staat u. Rcpublik Luzern . 4 vols. Lucerne, 1860- 68 ; 

and 45 Jahre ( 1841-1887 ) im Luzernisehen Staatsdicnst. Born, 
1887. — Soweiiby. The Forest Cantons of Swtzcrluvd. London, 
1892. (w. A. B. C.) 

Lucerne, the chief town of the Swiss canton of that 
name. Lucerne is the tourist capital of Switzerland, 
being on the main route between Basel (59 miles distant 



876 LUOKENWALDE — LUCKNOW 




divided equally between the claimants. The Chinese 
Government, however, refused to ratify this compromise, 
and the Japanese, abandoning all hope of an amicable 
settlement, continued their measures for the effective 
administration of all the islands. Ultimately (1895) 
Formosa also came into Japan’s possession, and her title 
to the whole chain of islands is no longer disputed. 

Japanese cartographers reckon the Luchu islands as 
55, having a total coastline of 768 miles, an area of 935 
square miles, and a population of 453,550 (1898). They 
divide them into three main groups, of which the northern 
is called Oshima-shotd ; the central, Okinawa-gunt6 ; and 
the southern, Sakishima-rett6. The terms shotd, guntd , 
and rettd signify “archipelago,” “cluster of islands,” and 
“ string of islands” respectively. The last-named group 
is subdivided into Miyako-guntft and Yayeyama- guntd. 
The principal islands of these various groups are : — 

Oahvmarshotd — 

Anami-Oshima . . 34 miles long and 17 broad 

Tokuno-shima . . 16 „ „ 8$ „ 


Okinawa-guntA — 

Okinawa-jima . . 6 3} miles long and 14$ broad 

Kume-jima . 9J „ „ 7$ „ 

Okinoerabu-jima . 9$ „ ,, 5 „ 

lhaya-jima . . 6 „ „ ,, 

Miyako-yuntd — 

Miyako-jima . . 12} miles long and 12 broad 

Erabu-jima . . 4J ,, „ 8$ „ 


Yayeyamo-guntO — 

Ishigaki-jima . . 24$ miles long and 14$ broad 

Iriomote-jima . . 14$ ,, „ 14 ,, 

Yonakum-jima . . 7$ ,, ,, 3$ ,, 


The remaining islands of the archipelago are of very small size. 
Almost at the extreme north of the chain there aru two islands 
with active volcanoes : Nakano-sliima (3486 feet), and Suwanose- 
jima (2697 feet), but tho remaining members of the group give no 
volcanic indications, and tho only other mountain of any sizo is 
Yuwan-dake (2299 feet) in Anami-Oshima. Tho capital town is 
Shuri in Okinawa, with a population of 24,809. The scenery of 
Luohu is unlike that of Japan. Though so close to the tropics, 
tho islands cannot be said to presont tropical features : tho 
bamboo is rare ; there is no high grass or tangled undergrowth ; 
open plains are numerous ; tlie trees are not crowded together ', 
lakes are wanting ; tho rivers aro insignificant ; and an unusual 
aspect is imparted to the scenery by numerous coral crags. Tho 
climate is, of course, much warmer than that of Japan, the mean 
normal temperature in Nafa, tho chief town of Okinawa, being 
22“ 6' C., whereas that in TOkyC is only 14 " C. The maximum 
rango of the thermeftnetor during summer does not greatly differ 
in tho two places ; but while the lowest reading fir Tokyd in 
winter is - 6° 4' C., tho corresponding figure at Nafa is 8“ 3' C., a 
difference of over 14° C. 

Luchu is noted for the production of particularly durable 
vermilion-coloured lacquer, which is much esteemed for table 
utensilH in Japan. The islands also manufacture certain fabrics 
which are considered a speciality. These are lliukiu-tmmugi , a 
kind of fine pongee ; the so-called Satmma-gamri , a cotton fabric 
greatly used for summer wear ; bashd-fu, or banana-cloth (called 
also aka-bashA), which is woven from the fibre of a species of 
banana ; and hoau-jAfn, a particularly fine hempen stuff, made in 
Miyako-jima, and demanding such difficult processes that six 
months aro required to weave and dye a piece yards long. 

It has been generally agreed by competent observers that 
although the upper classes in Luchu and Japan resemble each 
. . other almost to identity, there are palpable differ- 

encos between the lower classes, the Lucnuans being 
eaMtamm shorter and better proportioned than tho Japanese, 

* having higher foreheads, eyes not so deeply set, 
faces less flattened, arched and thick eyebrows, hotter noses, 
less marked check -bonos, and much greater hairinoss. Tho 
last characteristic has been attributed to the prosenco of Ainu 
blood, and has suggested a theory that when the Japanese race 
entered south-western Japan from Korea, they drove tho Ainu 
northwards and southwards, one portion of tho latter finding their 
way to Luchu, the other to Yozo. Women of tho upper class 
never appear in public in Luohu, and are not even alluded to in 
conversation, but women of the lower orders go about freely with 
uncovered faces, attending market, carrying loads on their heads, 


and doing their share of agricultural labour. The Luchu oostume 
resembles that of Japan, the only marked difference being that 
the men use two hairpins, made of gold, silver, pewter, or wood, 
according to the rank of the wearer. Young men shave their 
faces until the age of twenty-five, after which moustache and 
beard are allowed to grow, though the cheeks are kept free from 
hair. Their burial customs are peculiar. The corpse, immedi- 
ately after death, is concealed by curtains and guarded by 
relativos, who also accompany it to the grave. Tho mourning, 
however, is done by professionals, who on the way to the tomb 
groan, stagger, and weep as though they were completely over- 
come with grief. Sepulchres are generally mitre-shaped, and are 
scattered all over the country, according to Chinese fashion. In 
tho third year after interment, the uearost of kin wash the bones 
and deposit them “in earthenware urns of curious make, orna- 
mented with the lotus and other emblemB that bear witness to a 
formerly penetrating Buddhist influence, now almost extinot. 
The remains of married couples rest together in the same large 
urn. Bachelors and spinsters — but Luchu harbours few such — 
have urns half the size. All the urns of a family are ranged 
round the interior of tho vault on shelves, in order of precedence. 0 
The marriage customs are still more peculiar. Preliminaries are 
negotiated by a middleman, as in China and Japan, but the 
subsequent procedure takes the following form: — “The bride 
is escorted to the man’s house at one or two o'clock in the 
morning, surrounded by all her relations. . . . She and the 
bridegroom exchange cups of sake ” — precisely the Japanese 
custom — “after which she is at once led home again. This brief 
ceremony is repeated three nights running, aftor which she re- 
mains tliroo days with her parents, while the bridegroom is carried 
off by his friends to a brothel, where they hold high revel. Tho 
object of this step, so far as the man is concerned, is that he may, 
on the very threshold of matrimony, prove his independence of 
wifely leading-strings, while to the woman it gives an opportunity 
to display freedom from jealousy, which is considered the worst 
of all feminine vices. After three days spent in this manner, the 
bridegroom goes home, being joined by the bride, who keeps 
house with him for anothor period of throe days, at tho expira- 
tion of which the bride goos to her parents’ home, whither the 
bridegroom follows her. Her relations await his arrival with a 
pestle, painted and ornamented to represent a horse, on which he 
rides in, while all the boys of the neighbourhood greet his advent 
with drums and tomtoms and anything that will make a noise. 
A grand family feast then takes place, after which the happy 
couple return home, and the long wedding ceremonies are at last 
concluded.” 

The chief staple of tho people’s diet is sweet potatoes, and pork 
is the principal luxury, as in China. An ancient law, still in 
force, requires each family to keep four pigs. In times of scarcity 
a species of sago (obtained from the Cycas revoluta) is eaten. The 
country is infested with venomous snakes called habu ( Trimcre- 
surus) f which attain a length of from 6 to 7 feet and a diameter 
of from 2$ to 3 inches. Thoir bite generally causes speedy death, 
and in the island of Anami-Oshima they claim many victims 
every year. There is a remarkable absence of religious influence 
in Luchu. Places of worship are scarcoly to be soon, and the 
only function now discharged by Buddhist priests seems to be to 
officiate at funerals. On tho other hand, the people aro dis- 
tinguished by gentleness, courtesy, and docility, as well as by 
marked avoidance of crime and practical love of peace. With the 
exception of petty thefts, their Japanese administrators find 
nothing to punish, and for nearly three centuries no such thing 
as a lethal weapon has been known in Luchu. Professor Chamber- 
lain records his opinion that the Luchuan languago resembles the 
Japanese in about tho same degree os Italian resembles French, 
and sayB that a little investigation proves the two to be sister 
tongues, many words being identical, others differing only by 
letter changes which follow certain fixed analogies, and sentences 
in tho one boing capable of translation into the other word for 
word, almost syllable for syllable. (p. by. ) 

Luckenwalde, a town of Prussia, on the Nuthe, 
30 miles south of Berlin by rail, in the circle of Jiiterbog- 
Luckenwalde, government district of Potsdam, province 
of Brandenburg. It has three Protestant churches, 
a Catholic church, a real- progymnasium, a higher-grade 
school, cloth, hat, bronze-ware, paper, and enamel factories, 
wool-spinning, and machinery worki Population (1890), 
18,398 ; (1900), 20,986. 

LilCknPW. a city, district, and division of British 
India, the capital of Oudh, mainly on the right bank of the 
winding river Gumti, which is crossed by two railway and 
three road bridges, 364 feet above the sea ; 46 miles by rail 
north-e&stof Cawn|K>re,and 610 miles from Calcutta. Area, 
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about IS square miles. Population (1881), 261,303; 
(1891), 273,028; (1901), 263,951, being the fifth largest 
city in India. The municipality of Lucknow, with a popu- 
lation of 267,910, is governed by a board of 32 members, 
of whom 24 are elected, with the district magistrate as ex 
officio chairman. The municipal income in 1897-98 was 
Rs.3,96,439, of which Rs. 2, 70, 961 was derived from octroi ; 
incidence of taxation, 11.1:2:2 per head. The water-works 
supply annually about 350,000,000 gallons of filtered 
water, at a total cost of about 6 annas per thousand 
gallons. During 1897-98, Rs.56,788 was expended on 
water-supply, Rs.6856 on drainage, and Rs.29,666 on other 
publicworks. The death-rate in 1897 was 55*03 per thousand, 
compared with an average of 42*47 for the previous five 
years. The chief educational institution is the aided 
Canning College, with an Oriental department ; the number 
of students in 1896-97 was 258. There are also two unaided 
colleges, the Christian and the Women’s, with a total of 
34 students ; the Colvin School, for sons of Taluqdars, the 
landlords of Oudh, with 32 pupils, of whom 14 were 
Mahommedans; the Crosthwaite Girls’ School, for the 
higher education of native ladies, under an English lady 
superintendent, supported by an endowment of about 
Rs. 2,00,000, with 19 pupils; the Martinifere, where about 
150 soldiers’ children are educated entirely free of expense 
out of a foundation left by General Claude Martin in 1800; 
and several high schools. Mention should also be made 
of the Lady Lyall Hospital, with an endowment of about 
Rs. 1,00, 000; and of the Government lunatic asylum, with 
247 inmates. There are about 140 printing-presses, 
issuing 3 English and 30 vernacular newspapers. The 
largest manufactory is a paper-mill, employing 550 hands, 
with an out-turn valued at Iis.7,60,000. There are also a 
flour-mill, and factories for ice and mineral waters. The 
native manufactures of gold and silver brocade, muslins, 
embroidery, glasswork, and moulding in clay maintain 
their reputation. Lucknow is the centre of the Oudh and 
Rohilkhand railway system, with large workshops. Lines 
radiate to Cawnpore, Bareilly, Gonda, Faizabad, and Rae 
Bareli. In 1898 the last line was extended to Benares, 
139 miles. Lucknow is the headquarters of the Oudh 
military division. The cantonments, 3 miles east of the 
city, usually contain 3 batteries of artillery, and both 
European and native regiments of cavalry and infantry. 

The district of Lucknow lios on both sides of the river Guinti. 
Area, 967 square miles ; population (1881), 696,824 ; (1891), 
774,163 ; ana (1901), 793,334, showing an increase of 11 percent, 
between 1881 and 1891, and of 2*47 per cent, hetweon 1891 and 
1901 ; average density, 820 persons per square mile ; land revenue 
and rates, Rs. 7,65,965, the incidence of assessment being K. 1 : 7 : 0 
per acre ; cultivated area, 277,183 acres, of which 108,641 were 
irrigated from wells, &c. ; number of police, 2591 ; number of 
vernacular schools (1896-97), 76, with 3244 pupils ; death-rate 
(1897), 48*38 per thousand. 

The division of Lucknow contains the western half of Oudh. 
It comprises the six districts of Lucknow, Unao, Sitapur, Rae 
Bareli, Hardoi, and Khori. Area, 12,040 square miles; popula- 
tion (1881), 5,325,601 ; (1891), 5,856,559 ; and (1901), 5,977,116, 
showing an increase of 10 per cent, between 1881 and 1891, und 
of 2*06 per oent. between 1891 and 1901 ; average density, 496 
persons per square mile* (j. 8. Co.) 

LuCOVlj a French town in the arrQndissement of 
F ontenay-le-Comte, department of Vendee, 19 miles south- 
east of La Roche sur Yon, on the railway from Nantes to 
Bordeaux, and on the canal of Lucon (9 miles long), 
which affords communication with the sea in the Bay of 
Aiguillon. Between Lucon and the sea stretch wide 
marshy plains, the bed of the former gulf, partly drained 
by numerous canals, and in the reclaimed parts yielding 
excellent pasturage, while in other parts are productive 
salt-marshes, and ponds for the rearing of mussels and 
other shell-fish. Lucon is the seat of a bishopric, estab- 


lished in 1317, and held by Richelieu from 1607 to 1624, 
but the cathedral church, partly of the 1 1th century and 
partly of various later periods, was originally an abbey 
church. The fagade and the clock tower date from about 
1700, and the tower is surmounted by a notched spire 
rising to a height of 275 feet above the ground, attributed 
to the architect Frangois Leduc of Tuscany. In the choir, 
which dates from the 14th century, are some remains of 
mural paintings. The cloisters are of the 15th or 16th 
century. Adjacent is the bishop’s palace, with a theological 
library of 30,000 volumes, and there is a very fine public 
garden. The town has some small industries, including 
the manufacture of liqueurs, mustard, clogs, and boot- 
heels, and iron and copper founding. Population (1881), 
5835; (1901), G757. 

LUdenscheid, a town of Prussia, province of 
Westphalia, 19 miles by rail south-south-east of Hagen. 
It is the seat of various hardware manufactures (metal- 
plated and tin-plated goods, buckles, fancy nails, <fcc.), 
iron-foundries, and machine shops, and has a couple of 
churches, and monuments to the Emperor William 1. and 
the war of 1870-71. Population (1885), 15,067 ; (1900), 
25,520. 

Ludhiana, a town and district of British India, in 
the Jullundur division of tho Punjab. The town is 8 miles 
from the present left bank of the Sutlej, 228 miles by rail 
north-west of Delhi. Population (1881), 44,163 ; (1891), 
46,134; municipal income (1897-98), Rs.84,381 ; death- 
rate (1897), 46 per thousand. It is an important centre 
of trade in grain, and has manufactures of shawls, die., 
by Kashmiri weavers, and of scarves, turbans, furniture, 
and carriages.' The municipality has raised a loan of 
Rs.38,000 for sewerage works. There is an American 
Presbyterian mission, besides a medical school for Chris- 
tian women, founded in 1894, with a staff of 4 lady 
doctors and 24 students in 1896-97 ; three high schools, 
including a Christian boys’ boarding-school ; 2 middle 
schools; a Sanskrit school; and an industrial school, 
opened in 1896, with 77 pupils. There are ten printing- 
presses, issuing five newsj>aj)ers and periodicals, and four 
religious and educational associations. 

Tho district of Ludhiana lies Bouth of the river Sutlej, and 
north of the native states of Patiala, Jhind, Nabha, and Maler 
Kotla. Area, 1453 squaro miles; population (1881), 618,836; 
(1891), 648,722; (1901), 673,502, showing an increase of 5 per 
cent, between 1881 and 1891, and of 3*82 per cent, between 1891 
and 1901 ; average density, 463 persons per square mile. The land 
revenue and rates in 1897-98 were Rs.l 1,10, 131, the incidence 
of assessment being R. 1:4:2 per acre ; cultivated area, 669,236 
acres, of which 275,292 were irrigated from wolls, &c., including 
91,383 from Government canals ; number of polico, 507 ; number 
of schools (1896-97), 275, attended by 9489 boys, being 16 per 
cent, of the boys of school -going age ; doath-rato (1897), 34*7 
per thousand. The principal crops are whoat, millet, pulse, 
maize, and sugar-cane. The district is crossed by the main line 
of tho North-western Railway from Delhi to Lahore, 35 milos. 
Part of it is watered by the Sirliind canal. 

LudlllgtOVl, a city of Michigan, U.S.A., capital 
of Mason county, on the wostern shore of the Lower 
Peniusula of Michigan, on the Pere Marquette Railroad, 
at au altitude of 587 feet. It has an excellent harbour 
and much lake commerce. It contains several saw-mills 
and other wood -working establishments. Population 
(1880), 4190; (1890), 7517; (1900), 7166. 

Ludlnovsk, a f own of Russia, government of 
Kaluga, 27 miles by rail from the Zhukovka station of 
the Orel and Smolensk railway. It belongs to the group 
of iron and glass works, the so-called “Maltsoff’s Works.” 
It was founded in 1755, but attained its present import- 
ance after 1875, when iron works and large locomotive and 
railway-carriage works were opened. Population (1897), 
12 , 000 . 


S. VI. — 48 



LUDWIG II. 


378 

Ludwig II., Otto Prtedrleh Wilhelm, 

king of Bavaria (1845-1886), was born at Munich on the 
25th of August 1845, as eldest son of Prince Maximilian, 
fcson and heir to the king, Ludwig I. His mother was 
Maria, daughter of Prince William of Prussia (brother of 
King Friedrich William III.), and therefore first cousin to 
the Emperor William I.; she joined the Roman Catholic 
Church in 1874, and died in 1889. During the revolu- 
tion of 1848 Ludwig I., whose passion for Lola Montcz 
had caused a temporary quarrel between him and his 
subjects, abdicated; he lived in retirement till 1868. 
Maximilian, who then succeeded, died on the 10th of 
March 1864; Ludwig therefore came to the throne at 
the early age of eighteen. From both his father and 
grandfather he had inherited a keen interest in art, and 
almost the first use which the young king made of his 
power was to summon Richard Wagner to Munich. 
Admiration for his musical genius became the basis for a 
warm personal friendship, which was looked on with much 
displeasure by the people of Munich, and especially by the 
Clerical party, who declared that Wagner was a Prussian 
agent. The king caused his operas to be performed, 
and formed great projects of establishing a new school of 
music under Wagner’s direction, as well as of enabling the 
musician to realize his dream of a magnificent festival- 
house for opera and concerts, a plan to which he was 
naturally attracted by his hereditary taste for building. 
He was, however, compelled to give way before the 
opposition of liis ministers and subjects, and had eventually 
to request Wagner to leave Munich. The friendship thus 
begun continued till Wagner’s death ; on more than one 
occasion the king visited him privately in Switzerland, 
and ho gavo valuable support and assistance to the erec- 
tion of the opera-house at Bayreuth. From the first 
Ludwig’s interest in political affairs was spasmodic and 
uncertain ; he showed at times much intelligence and 
insight, but after the first year of his reign he avoided 
appearing in public, and caused much inconvenienco to his 
ministers by prolonged absence. His strongest feeling 
was dislike to the Ultramontanes, and in this he continued 
the policy of his houso, but it was increased by their 
opposition to Wagner. He took no part and apparently 
little interest in the crisis of 1866, though the very exist- 
ence of Bavaria was in danger, but after -the war was over 
he gave his warm support to the Liberal ministry of 
Hohonlolie, and cliaracteristically, as a symbol of the new 
alliance with Prussia, offered the Prussian king the joint 
ownership of the castle of Nuremberg, the ancient homo of 
the Hohenzollorns. When Hohonlolie was defeated in the 
election of 1869 the king refused to accept his resignation, 
and would not receive a deputation from Parliament which 
called to present an address praying him to dismiss his 
ministers: he reprimanded those members of the royal 
family, including his uncle Prince Luitpold, who had voted 
against his ministers. He was obliged eventually to 
accept Hohenlohe’s resignation, but liis dislike of the 
Ultramontanes was of much value to Germany, when in 
1870 he came for a short term into a position of great 
political importance. A considerable party in Bavaria 
would gladly have refused the assistance which by treaty 
they were bound to givo to Prussia ; the king, however, 
by promptly ordering the mobilization of the army, en- 
sured the fidelity of Bavaria to the German cause. As in 
1866, he took no part in the campaign, and he was one of 
the very fow German princes who never appeared at Ver- 
sailles ; Bavaria was represented by Prince Luitpold. As 
ruler of the chief of the German states, it fell to Ludwig, 
in the name of the German princes, to invite the king of 
Prussia to assume the title of emperor. This he did in a 
letter of 17th Novembor to the king and in a circular 


despatch to the rulers of the other states. His name 
thereby was closely associated with the foundation of the 
empire, and the reputation of a patriotic prince added to 
the popularity which his artistic interests, his personal 
appearance, and his romantic habits had already secured 
him. Both letters, as is now known, were copied from 
drafts sent to him by Bismarck, for the king was unable 
to bring himself without assistance to take this step. 
While ho acquiesced in the new position which Bavaria 
occupied, he did not always succeed in veiling the jealousy 
with which he regarded the new greatness of the Hohen- 
zollerns. In the following years he continued his support 
to the Liberals, though ho scarcely ever spoke to his 
ministers, and protected the Old Catholics and Dollinger, 
who had been his tutor, when they refused to accept the 
Papal infallibility. As years went on the marks of the 
mental disease to which he finally fell a victim became 
more apparent. A visit to Paris in 1874 stirred up afresh 
the passion for building. He seems to have taken Louis 
XIV. and Louis XV. as his models. Already he had made 
great additions to the castle of Hohenschwangau, which 
had been erected by his father; he built two magni- 
ficent palaces at Neu Schwanstein and Lindenhof in the 
Bavarian highlands ; then he began a fourth, which was 
to be an imitation of Versailles, not only in style but in 
magnificence, on an island in the Chiemsee. Financial 
difficulties caused by this profuse expenditure made it 
necessary to interfere. An inquiry ordered by the 
ministers disclosed abundant evidence of insanity, of 
which the most marked symptom was the avoidance of 
all human intercourse, and on 10th Juno 1886 a pro- 
clamation was published creating Prince Luitpold regent 
on the ground that the king was incapable of roigning. 
The procedure was that required by the constitution. 
After Rome difficulty Ludwig, who attempted to resist, 
was placed in confinement in Berg, one of the royal 
palaces. On 13th June he was allowed to go out 
walking with a single medical attendant ; in the evening 
both were discovered drowned in the lake adjoining the 
castle. It is probable that the king had attempted to 
escape by swimming across the lake, and that the doctor 
had been drowned in the attempt to prevent this. 

Ludwig was unmarried, an engagement to the Duchess. 
Sophie, daughter of Maximilian, duke of Bavaria, having 
been broken off. He was therefore succeeded by his only 
brother, Otto (born 1848). As the new king had since 
1872 suffered from an incurable mental disease, Prince 
Luitpold was reappointed regent. He was born on the 
12th of March 1821, and was the third son of King 
Ludwig L, the second being Otto, king of Greece, who 
had died without issue. Though more favourably in- 
clined to the Clerical party than his nephew had been, 
he made no sudden change in the Government, but he 
gradually brought to an end the long struggle over the 
Old Catholics. While a loyal adherent of the imjjerial 
constitution, he showed himself able to maintain the 
privileges and dignity of Bavaria as an equal ally of 
Prussia. In case of tho death of King Otto the succes- 
sion rested with him or his sons. He married a daughter 
of Leopold II., grand fluke of Tuscany, and his two eldest 
sons, Ludwig and Leopold, were also married to Austrian 
princesses, one to Marie of Modena, the other to Gisela, 
daughter of the emperor of Austria ; both had numerous 
families, so that the continuance of the succession appears 
secured. 

See L. v. Kobell. Unter den vier ersten Kbnigen Bayems and 
Kftnig Ludwig II. und FUrst Bismarck im Jahrc 1870. — Carl 
v. Hkigel. Konig Ludwig II. v. Bayern. — C. Beyer. KiSnig 
Ludwig II. v. Bayern.-— F rances Gerard. The Romance of 
Ludwig II. of Bavaria. (j. W. Hu) 
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Ludwig, Carl Friedrich Wilhelm 

(1816-1895), German physiologist, was born at Witzen- 
hausen, near Cassel, on 29th December 1816. After 
attending the gymnasium at Hanau, he studied medicine 
at Erlangen and Marburg, taking Ms doctor’s degree at 
the latter university in 1839. He made Marburg Ms 
home for the next ten years, studying and teaching 
anatomy and physiology, hist as prosector to Fick (1841), 
then as privat-docent (1842), and finally as extraordinary 
professor (1846V In 1849 he was chosen professor of 
anatomy and physiology at Zurich, and six years after- 
wards he went to Vienna as professor in the Josephinum 
(school for military surgeons). In 1865 ho assumed the 
duties of the newly-created chair of physiology at Leipzig, 
and continued to perform these for thirty years, until has 
death on 23rd April 1 895. Ludwig’s name is prominent in 
the history of physiology, and he had a largo share in bring- 
ing about the change in the method of that science which 
took place about the middle of the 19th century. Together 
with Ms friends Helmholtz, Briicke, and du Bois-Reymond, 
whom he met for the first time in Berlin in 1847, ho rejected 
the assumption then generally accepted that the phenomena 
of living animals depend on special biological laws and vital 
forces different from those which operate in the domain of 
inorganic nature ; and, insisting that they are to be defined 
in physical and chemical terms, ho sought to explain them 
by reference to the Bame laws as are applicable in the case 
of physical and chemical phenomena. This point of view 
was expressed in his celebrated Text- Booh of Human 
Physiology (1852-56), which was dedicated to the three 
friends mentioned above, but it is as evident in his earliest 
paper (1842) on the process of urinary secretion as in all 
his subsequent work. As an original investigator, Ludwig 
exorcised enormous influence on the progress of physiology, 
not only by the discoveries he made, but also by the now 
methods and apparatus he introduced to its service. Thus 
in regard to secretion, he showed that secretory glands, 
such as the submaxillary, are something more than mere 
filters, and that their secretory action is attended by 
chemical and thermal changes both in themselves and in 
the blood passing through them. He demonstrated the 
existence of a new class of secretory nerves that control 
this action, and by showing that if the nerves are appropri- 
ately stimulated the salivary glands continue to secrete, even 
though the animal be decapitated, he initiated the method 
of experimenting with excised organs. In studying the 
movements of the blood and lymph in the body, he devised 
the kymograph as a means of obtaining a written record 
of the variations in the pressure qf the blood in the 
blood-vessels ; and this apparatus not only conducted him 
to many important conclusions respecting the mechanics of 
the circulation, but afforded the first instance of the use of 
the graphic method in physiological inquiries, to which it 
has since been widely applied. For the purpose of his 
researches on the gases in the blood, he designed the 
mercurial blood-pump which in various modifications has 
come into extensive use, and by its aid he made many 
investigations on the gases of the lymph, the gaseous 
interchanges in living muscle, the significance of oxidized 
material in the blood, <fcc. There is indeed scarcely any 
branch of physiology, except the physiology of the senses, 
to which he did not make important contributions. He 
was also a great power as a teachor and the founder of a 
school. A keen judge of the abilities of his pupils, he 
had also a remarkable faculty for awakening their en- 
thusiasm and for inciting them to do the test of which 
they were capable. Under him the Physiological Institute 
at Leipzig became an organized centre of physiological 
research, whence issued a steady stream of original work ; 
and though the papers containing the results usually bore 
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the name of his pupils only, every investigation was 
inspired by Mm and carried out under his personal direc- 
tion. Thus Ms pupils gained a practical acquaintance 
with his methods and ways of thought, which could 
scarcely have been acquired by mere attendance at lectures, 
and, coming as they did from all parts of Europe, they 
returned as apostles to their own countries to spread and 
extend his doctrines. It need scarcely be added that 
Ludwig was no anti-vivisectionist. Possessed himself of 
extraordinary manipulative skill, he abhorred rough and 
clumsy work, and he insisted that experiments on animals 
should be planned and prepared with the utmost care, not 
only to avoid the infliction of pain (which was also guarded 
against by the use of an anaesthetic), but to ensure that 
the deductions drawn from them should have their full 
scientific value. (n. &) 

Ludwigsburff, a town of Germany, in Wiirteiu- 
berg, 9 miles north of Stuttgart by rail, it contains the 
magnificent palace of the kings of Wiirtemberg. In 1882 
the sculptor Hofer presented to the town a marble statue 
of Schiller. It has developed considerable industrial 
activity in organs, chemicals, cloth, linens, cottons, gold 
and silver wire, and beer. Population (1885), 16,201 : 
(1900), 19,359. 

LudwIffShafen, a rapidly -growing industrial 
town of Bavaria, Germany, on the left bank of the Rhine, 
immediately opposite to Mannheim, in the Palatinate 
district. It has a fast-increasing trade in iron, timber, 
coal, and agricultural products, a trade which is fostered 
by a free harbour (opened in 1897); and also large factories 
for aniline dyes and soda, iron-foundries, and production 
of cellulose, artificial manure, artificial wool, vehicles, flour, 
and malt, saw-mills and breweries. The place, which was 
first founded in 1843, was only made a town in 1859. 
Population (1885), 21,042; (1900), 61,905. 

LudwIgBlUStj a town of Germany, grand-duchy 
of Mocklenburg-Schwerin, 22 miles by rail south by east 
of Schwerin. The castle, built by Duke Christian Ludwig 
in 1772-79, was the favourite autumn residence of the 
grand -duke. There are also a couple of other ducal 
residences, a fine park, and a monument of the Grand-Duke 
Frederick Francis I. (1869). The parish church is in the 
form of a Greek temple. Population (1900), 6634. 

Lugano, the most important town in the Swiss 
canton of Tessin or Ticino, though Bellinzona is the sole 
political capital. It is 124 J miles by the St Gothard 
railway from Lucerne, and 48J miles from Milan. The 
ancient church of San Lorenzo has since 1888 been the 
see of the bishop of Lugano, which is held for the present 
with that of Basel. There are railways from Lugano (902 
feet) up Monte San Salvatore, and up Monte Goneroso 
opposite. Population (1888), 7097 ; (1900), 9553. 

Lugano, Lake of, has an area of 19*4 square 
miles, of which 7*5 square miles belong to Switzerland 
and 1 1 *9 square miles to Italy. It is 899 feet above the? 
level of the sea, while its greatest depth is 945 feet. It 
is traversed between Melide and Bissone by a great 
stone dam (with openings at each end), over which the 
high road and the St Gothard railway are carried. 

Luganik (also Lugan and Luganskiy Zauod), a 
district town of Russia, government and 143 miles north- 
east of Ekaterinoslav, on the Catherine railway. It has a 
gymnasium, a technical railway school, and a first-class 
meteorological observatory, besides cast-iron, steel, and 
cartridge works belonging to the Crown, distilleries, 
breweries, tanneries, soap and candle works, and steam 
flour-mills. Population (1897), 20,419. 
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LugMIlkiya, Cossack village of Russia, pro- 
vince of the Don Cossacks, on Lake Stanichnoye, 70 miles 
cast of Bakhmut railway station. It is a wealthy village, 
with considerable trade in com and exports of different 
kinds of raw produce, Ac. Population (1897), 20,381. 

Lugo, a town of the province of Ravenna, Emilia, 
Italy, 18 miles west of Ravenna, on a branch line 
which joins the Bolognar-Brindisi railway at Faenza. An 
important fair is held during September. There are manu- 
factures of ropes, furniture, and ironmongery. Population, 
17,500. 

Lugo, a maritime province in the north-east of Spain. 
Its area is .3787 square miles, divided into 11 adminis- 
trative districts and 64 parishes. The population is 
increasing, despite the flow of emigrants to Portugal and 
South America, and numbered 459,119 persons in 1897. 
The birth-rate is 3*31 per cent, and the death-rate 2*86 per 
cent. ; the proportion of illegitimate births is very high — 
10*30 per cent. The means of communication are in- 
sufficient, though there are 98 miles of first-class roads, 
and the railway from Valencia to Corunna runs through 
the province. The only important industries are those 
connected with leather, preserves, coarse woollen and 
linen stuffs, timber and osier work. About 250 coasting 
vessels arc registered at the ports, and about as many 
boats constitute the Ashing fleet, which brings in lampreys, 
solos, tunny, and sardines, the last two being salted and 
tinned for export. The mountainous parts are still well 
wooded. Agriculture is in a very backward condition, 
mainly owing to the extreme division of land that prevails 
throughout Galicia, and cattle - rearing has declined in 
consequence of the cessation of the export trade to Great 
Britain. The live stock numbered in 1898, 11,305 horses, 
2213 mules, 1880 asses, 120,793 cattle, 136,512 sheep, 
30,885 goats, and 108,263 pigs. There were only six 
productive mines in 1898, four of coal and two of 
antimony, while the unproductive mines numbered 132. 

LuffOp town in Spain, on the Minho, 51 miles east 
by north of Santiago, capital of the province of the same 
name. It lias extended much beyond the fine old Roman 
walls. The chief local industries are tanning and the' 
manufacture of linen and woollen stuff. Nine new 
suburbs, thickly peopled, have sprung up around the old 
city. Population (1897), 25,568. 

LultpOld, of Bavaria. See Ludwig II. 

LulftA, a seaport town of Sweden, capital of the county 
of Norrbotten, on tho peninsula of Sando, at the mouth of 
the LuloA (river Lule), near the north-west corner of the 
Gulf of Bothnia, connected at Boden (22 miles to the 
north) with the main line of railway from Stockholm to 
the north of Finland, and the seaward terminus of the 
LuleA-Ofoten railway. It is the shipping place of the 
iron ore mined at Gellivare, 1 27 miles north by west. The 
quantity of iron exported increased from 21,000 tons in 
1880 to 1,054,575 tons in 1900. The only other export 
of moment is timber, of which 4 to 7 million cubic feet 
are exported annually (over 7 million cubic feet in 1899). 
The port was cleared by 191 vessels of 79,300 tons in 
1887 and by 446 vessels of 630,503 tons in 1900, of 
which 126 of 212,668 tons were British. As a rule, the 
port is closed to navigation by ice from November to the 
end of May. The southern entrance to the harbour was 
in 1893 deepened to admit vessels drawing 23 feet, and 
in 1901 a beginning was made with the widening of it to 
double its present width, and with the construction of 
additional quays. The town was almost entirely burnt 
down in 1887, and its buildings are new — the church 
(1888-93), the Norrbotten Museum, and a technical 


school being the most important Population (1880), 
3120 ; (1890), 4755 ; (1900), 9484. The district between 
Lule& and Boden is well cultivated, and had in 1897 a 
population of about 20,000. 

In the yean 1884-87 a railway line was laid temporarily from 
Lule& to Gellivare (127 miles ; to the mines, 131 miles) by an 
English company ; but in 1889 the company failed, and in 1891 
the line was taken over by the Swedish Government, who paid 
£362,210 for it, and completed the line in 1892-94 at a further cost 
of £166,660. In 1898 the Swedish Parliament voted £1,194,350 
for the continuation of the line from Gellivare, past the iron-fields 
of Kirunavaara and Luossavaara (68 miles farther north) to tho 
Norwogo- Swedish frontier, a distance of 147 miles from Gellivare. 
In the same year the Norwegian Parliament voted £472,220, and in 
1900 an additional sum of £180,500, for the building of the 
Norwegian section of the line from Victoria Harbour (or Narvik) 
on Ofoten Fjord up to the frontier, a distance of 26 mileB ; LuloA 
to Victoria Harbour, 300 miles. When the Oellivare-Ofoten portion 
of the line is finished, it will enable the iron ore to be shipped in 
winter on the Norwegian side. 

Lumbering. See Forests and Forestry. 
Lunacy. See Insanity. 

Lund, a university town of Sweden, 11 miles north- 
east from Malmo, on the railway to Stockholm. In 1899 
the university was attended by 626 students, there being 
about 110 professors and lectors. In 1897 the university 
library numbered about 163,000 volumes and 4900 MSS. 
Important buildings include the botanical museum, with 
gardens, an astronomical observatory (55° 41' 52" N. and 
13° IP 15" E.), built in 1866, though observations had 
been carried on since 1760 ; the university hall (1878-82); 
the academic union of the students (1851), containing an 
art museum; the museum (1882) of the History of 
Civilization (Kulturhistorie) Society, with valuable 
ethnographical and industrial art collections, illustrating 
life in southern Sweden from early times; All Saints* 
Church (1887-91); a diocesan school (1896), normal school 
for women, deaf and dumb school, and technical school. 
The industries are chiefly sugar - refining, iron -works, 
brick-works, and manufacture of furniture and gloves. 
Population (1880), 14,304 ; (1900), 16,621. 

Lund, Troels Fredarik (1840 ), Danish 

historian, was born in Copenhagen on the 5th of Septem- 
ber 1840. His father’s first wife was the sister of the 
celebrated philosopher, Soren Kierkegaard, who exercised 
a considerable influence on the early years of the historian. 
Troels Lund was long in discovering the bent of his own 
mind. He entered the university as a student in 1858, 
read Plato, wrote verses, and vaguely determined to be- 
come a zoologist. Circumstances enabled him to prolong 
his youth in dreams and the contemplation of outdoor 
life. About the age of thirty he took a post under 
Government, which brought before his notice the treasures 
of the secret archives of Denmark. Curiosity awakened 
in him an overpowering interest ; he pushed his researches 
farther and farther until he became a historian. His first 
work, however, Historical Sketches from Unpublished 
Sources, did not appear until 1876, but after that time his 
activity was stupendous. In 1879 was published the first 
volume of his History of Daily Life in Denmark and 
Norway at the Close of the 16th Century , of which the 
fourteenth volume apj>eared in 1 90 1 . Troels Lund was tho 
pioneer of the remarkable generation of young historians 
who came forward in the North about 1880, and he re- 
mained the most original and most conspicuous of them. 
His principal peculiarity, in which he is already imitated 
by a school not only at home, but in Germany, Sweden, 
and Norway, is his neglect of purely political history. 
Saying very little about kings, armies, and governments, 
ho concentrates his attention on the life, death, employ- 
ments, pleasures, and prejudices of the ordinary men and 
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women of the age with which he deals, using to illustrate i 
his theme a vast body of documents hitherto neglected by ! 
the official historian. The penultimate volume of his great 
work — called The Illumination of Life — treats a wider 
theme than any of the preceding, and aims at a rapid 
study of the advance of moral light after the Renaissance. 
The other writings of Dr Troels Lund are either polemical, 
or are chips from his central workshop. He has the charm 
of a singularly animated and lucid Btyle, which reminds 
the English reader in some degree of that of Froude. Dr 
Lund was appointed historiographer-royal to the king of 
Denmark and comptroller of the Order of the Dannebrog. 
There was probably no living man to whom the destruc- 
tion of the archives, when Christiansborg Castle was 
accidentally burned in 1884, was so acute a matter of 
distress. But his favourite and peculiar province, the 
MSS. of the 16th century, was happily not involved in 
that calamity. 

Lundenburff (Czech, Bfeclava ), a town in South 
Moravia, on the Thaya river, on the border of Lower 
Austria. In the Middle Ages it was the Moravian capital 
and ducal residence. A short distance from Lundenburg 
is an estate of Prince Liechtenstein (Eisgrub), with a 
park over a hundred square miles in area, containing two 
small towns and several villages, together with various 
ornamental buildings, including a ch&tcau in the style of 
Windsor Castle. Lundenburg has important markets, 
a considerable industry (sugar, starch, brewing, and dis- 
tilling), and trade in timber. Population (1890), 5968 ; 
(1900), 6776, chiefly German. 

Lit 11 •burg, a town of Prussia, province of Han- 
over, on the river Ilmenau (a tributary of the Elbe), 30 
miles by rail south-east of Hamburg. A museum (1891) 
with industrial, art, and natural science collections, and 
the bronze statue of the Emperor William I. (1898) are 
the principal new features. Besides its salt-works, brine 
spring, and gypsum quarries, Liineburg has lime -kilns, 
cement factories, iron-works, carpet and artificial manure 
factories. It is also noted for its gardening and has a 
trade in wine. Population (1885), 19,336 ; (1900), 24,693. 

Lunel v a town, arrondissement of Montpellier, depart- 
ment of Herault, France, 15 miles east-north-east of 
Montpellier, on the railway from that place to Tarascon, 
and at the head of the Lunel canal, which connects it with 
the Hang of Maugio on the Mediterranean, and with the 
Cette -Rhftne canal. The church, partly Romanesque, 
contains some old paintings, and in the Place de la 
Republique is a small copy of Berthoi'di’s statue, “ Liberty 
enlightening the World.” Absinthe is distilled, and trade 
is still carried on in wine, but the ravages of the 
phylloxera have greatly reduced the production in the 
district. The traffic on the Lunel canal in 1900 was 
represented by 338 boatB, carrying over 9000 tons of 
merchandise, chiefly agricultural products and provisions. 
Population (1881), 6056 ; (1901), 7532. 

Lun4vllle, chief town of arrondissement, department 
of Meurthe-et-Moselle, France, 17 miles east-south-east of 
Nancy, on the railway from Paris to Strasburg. The War 
Monument, commemorative of 1870-71, stands opposite 
the H6tel de Ville, and there are statues of the Con- 
ventional Abb4 Gregoire (d. 1831) and of General Lasalle 
(d. 1809). The gardens around the ch&teau now form 
a public promenade. Manufactures are very important, 
and include, among other things, cotton and silk hosiery, 
watch-glasses, porcelain, toys, fruit essences, and auto- 
mobiles. There are salt-works and glass-works in some 
of the suburbs. Population (1881), 14,379; (1891), 
16,530; (1901), 23,269. 
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LlHlffChOW, a town in the province of Kwangsi, 
China, situated m 22° 21' N. and 106* 45' E., near the 
Tongking frontier. It was selected as the seat of frontier 
trade by the French convention of 1886, and was opened 
in 1889, but the overland trade so far has been insignifi- 
cant. In 1898 the total value amounted to only H. 
taels 134,000 (£20,000), and in 1899 to H. taels 
85,000 (£12,700). It is proposed to extend the Tongking 
system of railways, which is completed as far as Langson, 
to Lungchow, and thence to the large Chinese town of 
N&uning on the West river. Lungchow is a Chinese 
military station of some im]x>rtance. It has a civilian 
population of about 22,000. 

LuStlAi Hills, The, a district of British India, 
in the south of Assam. It consists of two tracts, formerly 
known as the North and South Lushai Hills, the latter 
of which was transferred from Bengal to Assam in 1898L 

The Lushais or Kukis are a numerous tribe, who differ from 
their neighbours in recognizing hereditary cliiots. Some of them 
live in the Chittagong Hill Tracts, and a few have settled in 
Assam. But their home is the mountainous region that extends 
from Tipperah in Bengal to tire Chin Hills of Burma. Order is 
now maintained by a military polico force of 1000 men, with its 
headquarters at Aijal. The area of the North Lushai Hills is 
estimated at 8500 square miles. The population of the district 
(North and South Lushai Hills) was 82,344 in 1901. A house-tax 
is levied at the rato of Rs.2 per house, yielding Rs. 15,203 in 
1897-98. Each house is also liable to supply ono coolie to work 
for ten days in the year, being paid 8 annan a day. In 1897-98 
the quantity of labour thus impressed waB equal to 65,393 days. 
The total expenditure on public works, chiefly roads, was 
Rs. 1,10, 303. Two missionaries, who handed over their work in 
1898 to tho Welsh Calvinistic Mission, have established a school 
at Aqal, with 68 boys, and have also reduced tho Lushai language 
to writing, a dictionary and handbook having been printed by 
the Government press at Shillong. 

LuSSln, a small but important island in the Quarnero, 
in the Austrian crownland of Istria, lying west and south 
of Cherso, with which it is connected by a turn-bridge. 
It is 24 miles in length, and is little more than 300 yards 
iu breadth at its narrowest point. Together with the 
adjacent islands of Cherso and Yeglia it forms the 
government district of Lussin. Population of the island 
(1890), 11,838; (1900), 11,615; of the government 
district (1890), 39,989 ; (1900), 41,030, of whom about 
one -fifth wore Italian, the remainder Serbo-Croatian. 

[ Lussin-Picoolo, the chief town and principal harbour, is 
the most important trading centre of tho Quarnero islands. 
It is one of the largest and most frequented harbours of 
tho monarchy, a steamship station of tho Austrian Lloyd, 
and a popular winter resort, with a climate resembling 
that of Nice. Population (1890), 7634; (1900), 7207. 
Lussin-Gkande, on the east side of the island (2349 
inhabitants), has an old Venetian palace and a shipbuild- 
ing wharf. 

Lutherans. — Although since 1871 tho German 
empire has been united for military and foreign pur|>oses, 
and although since the 1st of January 1900 a certain partial 
unification of laws has taken place throughout the empire, 
yet each of the smaller states still retains its own reigning 
sovereign, its parliament, and its own Evangelical Church. 
Moreover, even where smaller states have been absorbed 
into the kingdom of Prussia as provinces, e.g., Nassau or 
Hanover, their old distinct church establishments continue 
under the title of provincial churches, and the original 
church of the kingdom itself is known as that of “ Old ” 
Prussia. There is thus no corporate unity yet subsisting 
between the various state Evangelical bodies, and even the 
more strictly separated “Old” Lutherans still continue 
to maintain distinct from the state their “Evangelical 
Lutheran ” congregations. Within each state church the 
two schools exist side by side, Orthodox and Reformed, or 
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conservative and liberal, as they are called. It depends 
npon accidental circumstances of appointment or election 
whether the teaching in any parish is of one kind or the 
other ; sometimes, where there is more than one minister, it 
may be of both. With the growth of rationalism the liberal 
theology of the Evangelical churches has become scarcely 
distinguishable from Unitarianism, so that even within 
the limits of any “State Evangelical United Church” 
( Evanyelische Unirte Landeskirche) the widest differences of 
doctrine may and do prevail. In the meantime a volun- 
tary biennial conference is held at Eisenach, where matters 
of general interest may be discussed ; but its resolutions 
have no necessarily unifying influence, and certainly have 
no binding force. A committee was in 1902 formed at 
Gotha, at the instance of the German emperor, to inquire 
into the feasibility of a general union of the (about) thirty 
Evangelical sects. 

Evangelicals may bo said to form about 58 per ceut. of the popu- 
lation of tho Gorman empire, which in 1895 was 52,250,000, as 
against 89 per cent, of Roman Catholics. These are the two 
leading religions of Germany, about 8 per cent, only of the popula- 
tion in general being members of other religious bodies. The 
figures vary very niucn, as there is a continuous change going on 
from one to the other, and os there is a largo emigration to coun- 
tries beyond the huos; Since the formation of the empire, inland 
migration from one state to auother has l wen much greater than 
before, a thing duo to the wide appointment of officials and the 
dispersion of the army, to the vast increase of opportunities of 
industrial employment, to tho greatly developed facilities of travel 
between the states, and other cauHus. This migration lias brought 
about an increasing frequency of intermarriages between Protestants 
and Catholics, which forms a very important factor in religious 
change. It would uppear that Catholicism Increases in Eastern 
Prussia, Havana, Haxony, and Wurtemberg, whilst Evangelicalism, 
at least nominally, is increasing in large cities and in general 
throughout the rest of Germany. It lias boon calculated that in 
I’russia alone Evangelical ministry must be providod for persons 
a] waking twenty different languages. 

Tho Evangelical theory still holds that in each state tho sovereign 
is the religious nilor or smnmuu epwcopus. He appoints a minister 
of public worship, and through him nominates the members of a 
governing body, called in the older states an Obcrkirchenrath or 
Supremo Church Council, and in the newer states a Consistorium, 
This governing body deals with property, patronage. and other 
ruling aud legal matters. Each farish, on the other hand, elects 
its own iMirish council for parochial affairs, church tax assessments, 
Ac., ana this council possesses legal rights. Delegates from these 
purisli councils form tho Landemti/node or National Synod, which is 
a kind of church jarliament. In cases that call for it, committees 
of tlie consistory and synod confer. Those who are entitled to 
vote for jarochiul councils do not, however, take very great part in 
the elections, except in Alsace - Lorraine, where nearly half the 
voters go to tho poll. 

The income of the Evangelical churches is derived from four 
sources. The state makes au annual provision for clergy stipends, 
officers' salaries, chureh maintenance, Ac., aud sometimes makes 
special grunts for improvement of stipends, supply of assistant- 
clergy, for widows ana orphans of clergy, for preaching seminaries, 
Ac. Then then) arc endowments or bequests of various kinds, 
twenty-four such iu Prussia alone, administered by the Supreme 
Council ; those rcluto to foreign missions, pensions of aged clergy, 
supply of books to elorgy, Ac. A third source of income are tne 
various voluntary collections, which in England are made by the 
Church societies and even by individual appeals, such as those for 
building churches, iiursouagos, mission -rooms, institutes, Ac. ; 
those are in Gormuuy all swept into the common income of the 
national churches, and arc regulated by the Supreme Counoil or 
Consistory. Fourthly, each parish is entitled ny law to levy a, 
church rate upon its adherents, aud the proceeds aro applied to 
certain objects defined by the same law. 

Ap|)ointment to benefices lies in the bunds of tho state (with 
sometimes the consent of parishes), of private jwtrous, and of local 
parish councils. The number of benefices increases yearly ; iu 1897 
there were iu all Germany 10,400, or 800 more than in 1890. Of 
these the stato appoints to 50 per ceut., private and municipal 
(nitrons to 34 per cent., the local congregations to 10 iwr cent. 
Customs vary iu different states; in Schleswig-Holstein, 
although the parish elects, the state nominates; in Alsace and 
Lorraine all elorgy aro appointed by the consistory (here called the 
Dimtorium ), witli the approval of tho statthaltcr or viceroy ; and 
in Baden, although the state appoints, the congregation elects one 
out of six names put forward by the Government. 
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Aspirants for the Evangelical ministry, having passed through 
the secondary schools and the customary matriculation examination, 
attend at least six lecture terms in the theological department of 
a university. They then pass the examination for a preaching 
licence (“pro ticcntia conciontmdi ”), after which two yearo elapse, 
during one of which the “candidates ” study at a preachers’ 
semiuaiy. Then follows the examination “pro minister*)” after 
which tney are eligible for election to cures or assistant-cures of souls. 
Before entering upon work they are ordained at a public service in 
church, with laying on of hands by the general superintendent and 
one other minister. About 27 per cent, of the clergy come from 
families of better position, but there is a great falling off in general 
in tho number of candidates. In Ola Prussia the number of 
students during the decade 1888-98 went down by one-half, and the 
number of ordinations showed a decrease of 28 per cent. 

The union of two forms of Protestant Christianity in the Evan- 
gelical churches has resulted in vaguonoss of teaching and principle 
in most casos, and in a very widespread freedom of thought. Many 
of both clergy and laity do not believe in the miraculous birth of 
Christ ; many criticize very freely tho narrative of the New Testa- 
ment, and cannot accept the statements of the Apostles' Creed. 
Under the name of Higher Criticism many sceptical views are pub- 
lished and preached, denying the doctrine of the Holy Trinity. 
From this arises a general vaguenosB which is a source of weakness 
to the Evangelical religion. On the one hand, there is a general 
unity iu promoting good works : hospitals, homes, refuges, nursing 
societies, associations for assisting the young of both sexes and the 
liko, for which Germany is conspicuous. But, on the other 
hand, in respect of faith evidences aro less clear. Thus church- 
going is looked upon more as a duty to one’s neighbour than 
as worship of God, and attendance on ordinaiy Sundays varies 
from 14 per cent, to a mere 2 per cent, of the population. 
Baptisms, marriages, and burials keep up their duo proportion ; 
there is only a slight falling off in confirmation (which must 
not be mistaken in any way for the English or Roman rite) ; 
but these tilings are so much required by law and system that 
they lose their voluntary character. The number of communi- 
cants, however, is seldom more than half of those entitled to receive 
the Holy Sacrament, even at great feasts ; and it often goes below 
one-tenth. Of the communicants, men are fewer thaii women, 
being in some cases much loss than 0110 -third of the whole number. 

See also PlEPEK, Kirchlichc Statistik , 1899. (e. J. T.) 

LutOll, a municipal borough (extended 1896) and 
market town in the Luton parliamentary division of 
Bedfordshire, England, 30 miles north-north-west of London 
by rail. Modern erections are two churches, a Baptist and 
three Methodist chapels, a theatre, and a children’s sick 
and convalescent home. There are public baths, a free 
, library, and a technical school, supported by the town 
and county councils, and devoted partly to teaching the 
straw-plait industry. Electric light was installed in 1901, 
and in the same year a new sewage scheme was completed. 
Population on 2613 acres (1881), 23,960; (1891), on ex- 
tended area of 3134 acres, 30,056; (1901), 36,404. 

Luttrlflffhausen, a town of Prussia, in the 
Rhine province, 6 miles south-east of Elberfeld by rail. 
It is the seat of various iron and other metal industries, 
and cloth, calico, and silk mills. Population (1885), 
10,216; (1900), 11,261. 

Luxembourg, province of Belgium, bordering on 
Rhenish Prussia, the grand-duchy of Luxemburg, France, 
and the Belgian provinces of Namur and Li6ge. It 
comprises a part of the mediaeval duchy of Luxemburg, 
which, under French domination (1795-1814), constituted 
the department des Forets, and in 1815, under the title 
of the grand -duchy, was conferred on the prince of 
Orange, king of the Netherlands, and, lastly, in 1831 
was divided into two parts — a western part forming the 
present province of the kingdom of Belgium, and an 
eastern part remaining, under the title of the grand- 
duchy of Luxemburg, iu the possession of the House of 
Orange. In its entirety the most elevated of the pro- 
vinces of Belgium, Luxembourg is in large part included in 
the region of the Ardennes. It presents elevated plateaux 
of from 1300 to 2300 feet high, stretching towards the 
north-east; some wooded, others marshy or covered with 
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heath, and intersected by deep and "picturesque valleys such 
as those of the Semois, the Lease, the Ourthe, affluents of the 
Meuse, and of the Sure (in German, Sauer), an affluent of 
the Moselle. In general of scant fertility, the soil of the pro- 
vince is calcareous in the north, schistose in the zone of the 
Ardennes, calcareous, clayey, and sandy in the south. Its 
products are iron in small quantity and manganese ; slate, 
the quarrying of which employs 900 workmen ; building, 
paving, and limestone. It rears the Ardennes horse, small 
in size, but very hardy. Of wild animals there are tlfe 
boar, wolf, and deer. Woods cover 34 per cent, of the 
surface of the province. Its industry is not of much 
account. There are steel-works and blast-furnaces in the 
arrondissement of Arlon. Saw-mills and the making of 
wooden shoes employ 400 workers. The province is 
divided into five administrative arrondissements. The 
towns are of scant population. The principal are Arlon 
(8000), the capital ; Bastogne (3600) ; and Marche (3600). 
This province lias the largest extent of territory among 
the provinces of Belgium — 1706 square miles — and is the 
least populated, having only 222,154 inhabitants in 1900, 
or 130 to the square mile. The arrondissement of Arlon 
has the densest population — 259 inhabitants to the square 
mile. The population increased from 209,472 in 1875, 
that is, an increase of 5*1 per cent., against an increase of 
25 per cent, in the same time in the whole kingdom. 

Luxemburg, Qrand-Duchy of, a neutral 
and independent state of Europe, bounded on the E. and 
N.E. by Prussia, S. by Alsace-Lorraine, and W. by the 
Belgian province of Luxembourg. It had in 1900 a 
population of 236,543 (of whom 122,002 were males and 
114,541 females), showing a density of 237 persons to the 
square mile. Tne increase over the population in 1895 
(18,960 in all) was exclusively in the mining districts, 
whereas in certain communes of the Ardennes there was 
an actual decrease. In 1900 the population included 
14,240 Germans, 6700 Italians, 4250 Belgians, and 3500 
French. All except about 1 per cent, are adherents of 
the Homan Catholic Church. The House of Representa- 
tives now consists of forty-five members, elected directly 
by the cantons, one-half every three years. The state 
revenue was in 1901 estimated at £483,960, and the 
expenditure at £498,880 ; and the public debt amounted 
to £462,420 in 1900. The state possesses 294 miles of 
railway, and 596 miles of telegraph line, with 1187 miles 
of wire. In 1899 the iron mines (71 worked), blast- 
furnaces (28), and foundries (7) employed 10,600 work- 
people, and gave an output of 5,995,400 tons of iron ore, 
982,930 tons of cast iron, and 166,21*0 tons of steel. 

The Grand Duke, Adolphus William August Charles 
Frederick, was born at Biebrich 24th July 1817, succeed- 
ing his father as duke of Nassau 20th August 1839. lie 
showed himself imbued with Liberal ideas, and skilfully 
steered his land through the troubles of the revolutionary 
period of 1848. In 1849 he took part in the campaign 
against Denmark at the head of a contingent. After the 
conclusion of this war he took a serious interest in 
German federal politics, and in the fateful year 1866 
openly sided with Austria. As a result, the duchy of 
Nassau was annexed by Prussia, the duke unwillingly 
receiving a sum of about £1,275,000 as compensation 
for the loss of his dominions. Owing to the marriage 
of his daughter Hilda to the hereditary grand duke 
of Baden in 1885, his feud with the Prussian royal 
house may bo said to have come to au end, and the 
rapprochement was finally scaled by a meeting with the 
Emperor William II. at Mainau in 1888. On the death 
of King William III. of the Netherlands on 23 rd Novem- 
ber 1890, Duke Adolphus, as nearest agnate of the House 
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of Orange, became reigning grand duke of Luxemburg. 
He was twice married : (a) to Elizabeth, daughter of the 
Grand Duke Michael of Russia, and (b) to Adelaide, 
daughter of Prince Frederick of Anhalt, oy whom he had 
a son, William, born 22nd April 1852, who married Princess 
Anna of Braganza. 

Luxemburg, or LOtzelburg, capital of the in- 
dependent grand-duchy of the same name, and an episcopal 
see, 43 miles by rail north of Metz. The public institu- 
tions include an athemuum, a theological seminary, a 
collection of antiquities, a small picturo - gallery, normal 
schools, a deaf and dumb asylum, a library, and an eques- 
trian statue of Grand Duke William II. (1884). Amongst 
the industries may be mentioned tanneries, breweries, 
distilleries, glove, hat, tobacco, cotton, and linen factories. 
Population (1881), 17,964 ; (1900), 20,928. 

Luxeuil - les - Bains, a French town in the 
arrondissement of Lure, department of Haute -Sa6ne, 
17 miles north-east of Vesoul, on tlio railway from 
Lure to Aillevillers, and on the Breuchin. It has a 
church dating from the 14th century, containing a 
curious 17th-century organ loft in the form of an immense 
bracket supported by a colossal figure of Hercules. There 
are also several mansions and houses dating from various 
periods from the 14th to the 16th century. The Maison 
Carrie, or HOtel do Ville, an interesting specimen of 15th- 
century architecture, was built by the father of Cardinal 
Jouffray (died 1473), a native of the town. The fine 
modern Grammont Hospital is in the style of Louis XIII. 
Luxouil is renowned for its mineral springs, of which 
there are eighteen, two being ferruginous, and the rest 
charged with chloride of sodium, yielding together abuut 
14,000 gallons in the twenty-four hours, and of tempera- 
tures ranging from 70° to 156" Falir. The water is em- 
ployed for medicinal drinks and for baths. The bathing 
establishment is well appointed and stands in a fine park. 
Luxeuil, the ancient Lixomum, was frequented for bathing 
by the Romans, and contained many fine buildings at the 
time of its destruction by the Huns under Attila in 451. 
In 590 St Columban founded here a monastery, which 
rose rapidly to importance, but in the 8th century it was 
destroyed by the Saracens ; afterwards rebuilt, monastery 
and town were again devastated by the barbarian hordes 
in the 9th century. In the 18th century the present 
bathing establishment was inaugurated by the ecclesiastics. 
Population (1881), 4153; (1901), 5294. 

Luzon. See Philippine Islands. 

Luzzattl, Luigi (1841- — — ), Italian economist 
and financier, was born at Venice on 11th March 1841. 
After completing his studies at Padua University, ho 
attracted the attention of the Austrian police by his 
lectures on political economy, and was obliged to emigrate. 
In 1863 he obtained a professorship at the Milan Technical 
Institute, in 1867 was appointed professor of constitu- 
tional law at Padua, whence he was eventually transferred 
to the University of Rome. Gifted with eloquence and 
remarkable energy, ho popularized in Italy the economic 
ideas of Schultze-Delitzsch, worked for the establishment 
of a commercial school at Venice, and, by indefatigable 
propaganda, contributed greatly to the spread of people’s 
banks throughout the country. In 1869 lie was appointed 
by Minghetti secretary - general of the ministry of 
agriculture and commerce, in which capacity he abolished 
Government control over commercial companies and pro- 
moted a state inquiry into the condition of industry. 
Though theoretically a free trader, lie was largely instru- 
mental in creating the Italian protective system. Jn 1877 
he participated in the commercial negotiations with 
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France, in 1878 compiled the Italian customs tariff, and 
subsequently took a leading part in the negotiation of all 
the commercial treaties between Italy and other countries. 
Appointed Treasury minister in the first Rudini cabinet 
of 1891, he endeavoured to grapple with the difficult 
financial situation, but imprudently abolished the system 
of frequent clearings of bank-notes between the state 
banks, a measure which inadvertently facilitated the 
duplication of part of the paper currency and hastened 
the bank crisis of 1893. In 1896 he entered the second 
Rudini cabinet as Treasury minister, and by timely legis- 
lation nelped to save the Bank of Naples from failure. 
After his fall from office in June 1898, his principal 
achievement was the negotiation of the Franco -Italian 
commercial treaty, though, as deputy, journalist, and 
professor, he continued to take an exceedingly active 
part in all the political and economic manifestations of 
Italian public life. 

Lycaortla. — After the defeat of Antiochus the 
Great, Lycaonia was given by the Romans to Eumones 
II., king of Fergamos. About ICO n.c. part of it, tho 
“ Tetrarchy of Lycaonia,” was added to Galatia ; and in 
129 B.o. Lycaonia proper was given to Cappadocia as 
an eleventh strategia. In tho readjustment of the Pro- 
vincial, 64 B.c., by Ponipoy after tho Mithradatic wars, 
he gave the northern part of tho tetrarchy to Galatia 
and the eastern part of tho eleventh strategia to Cappa- 
docia. Tho remainder was attached to Cilicia. In 371 
Lycaonia was first fonmxl into a separate province. It 
now forms part of tho Konia vilriyet. 

See Ramnay, Historical Geography of Asia Minor . Historical 
Commentary on the Galatians. 

Lyck, or Lyk, a town of Prussia, province of East 
Prussia, 112 miles by rail south-east of Kdnigsberg, and 
close to the frontier of Poland, beside a lake of the same 
name. It is the chief town of the region known as 
Masuria, and has a new parish church and an old castle 
(on an island in the lako) of the Teutonic order, dating 
from 1273, but now used as a prison. The industries 
embrace iron foundries, distilleries, breweries, tanneries, 
paper mills, Hour mills, Ac. Population (1885), 86^4; 
(1900), 11,419. 

Lynchburg, a city of Virginia, TT.S.A., on the 
south bank of the Jamas river, at an altitude of 524 
feet. Though within the limits of Campbell county, and 
containing the court-house, it is independent of county 
government. It is situated partly on the bottom-land of 
the river, and {>artly on the slopes and summit of the 
bluffs, which afford fine and commanding building sites 
for the many beautiful private residences of the city. 
The railways ontoring Lynchburg are the Southern, the 
Norfolk and Western, and the Chesftjxjake and Ohio. 
The manufactures are important and varied. Lynchburg 
has long bceu one of the chief points of tobacco manufac- 
ture, and iron manufacture has also become of great 
importance. The Norfolk and Western Railway has works 
here. It is the seat of Randolph-Mucon Women’s College. 
Population (1890), 19,709; (1900), 18,891, of whom 251 
were foreign-born and 8254 wore negroes. 

Lynmouttl. See Lynton. 

Lynn, King’s Lynn, or Lynn Regis, a municipal 
borough, parliamentary borough (co-extensive, since 1885 
returning only one member), market town, and seaport of 
Norfolk, England, on the Great Ouse, 97 miles north by 
west of London by rail Modern erections are the Stanley 
Library and the municipal buildings. An inner dock was 
constructed in 1884. The harbour has an area of 30 
acres, with an average depth of 10 feet. There is also 
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good anchorage in the roads leading from the Wash to the 
docks. The registered shipping in 1888 consisted of 90 
vessels of 7055 tons ; in 1900, of 58 vessels of 3501 tons. 
In 1888, 1031 vessels of 146,669 tons entered and 1002 
of 142,626 tons cleared ; in 1900, 962 vessels of 224,869 
tons entered and 980 of 226,854 tons cleared. In the 
latter year the imports (timber, minerals, coal, grain, and 
seeds) were valued at £1,141,867 and the exports at 
£130,469. Area, 3100 acres. Population (1881), 18 , 539 ; 
(1891), 18,360; (1901), 20,289. 

Lynn, a city and seaport of Essex county, Massa- 
chusetts, U.S.A., on the north shore of Massachusetts 
Bay, 9 miles north-east of Boston, in the north-eastern 
part of the state. It is on a branch of the Boston and 
Maine Railroad, and the Boston, Revere Beach, and Lynn 
Railroad. The more closely built portions are on level 
ground, while the suburbs are rocky and broken. The 
plan is very irregular, the streets narrow and paved 
with macadam or gravelled, the water-supply is drawn 
from ponds in the neighbourhood by pumping, and the 
city is divided into seven wards. Lynn is chiefly known 
for its manufacture of boots and shoes, an industry to 
which the place is as completely devoted as Gloucester is 
to fishing, and, indeed, a large proportion of the footgear 
of the people of the United States is made here. The 
total number of manufacturing establishments in the city 
in 1900 was 776. They had a capital of $17,011,761, 
employed 17,492 hands, and turned out products valued 
at $41,633,845. There were 123 boot and shoe factories, 
with $5,570,928 capital, 8652 hands, and products valued 
at $16,830,733, besides 60 factories manufacturing cut 
stock for bootB and shoes, which employed 1049 hands, 
and turned out products valued at $7,385,106. There 
were also 12 leather factories, with a capital of $1,031,025 
and products valued at $2,451,423. There were 3 factories 
for electrical apparatus and supplies, which employed 3166 
hands and turned out products valued at $5,840,668. 
The patent medicines and compounds manufactured were 
valued at $1,338,833. The rocky, picturesque peninsula 
of Nahant, a part of Lynn, is a fashionable resort for 
the people of Boston and neighbouring cities, many of 
whom have summer homes there. The assessed valuation 
of real and personal property in 1900 was $51,655,186, 
the net debt was $3,632,398, and the rate of taxation $18 
per $1000. Population (1890), 55,727; (1900), 68,513, 
of whom 17,742 were foreign-born and 784 were negroes. 
The death-rate was 16 ’4. 

Lynn Canal, a noble fjord in Alaska, forming 
orographically a continuation of the trough of Chatham 
Strait, between 58° 12' and 60° N. Its width averages 
6 miles, and its length about 100 miles. It is divided 
by islands near its entrance, and at the north by a long 
peninsula, named by Vancouver in 1793 Seduction 
Tongue. Its shores are for the most part mountainous, 
with numerous glaciers, of which Eagle, in 58° 30' N. 
on the east shore, and Davidson, in 59° 05' N. on 
the west, are the most important. Berners Bay, in 
58° 40' N., indents the mainland shore, and is the seat 
of some mining operations. To the west of Seduction 
Tongue the fork of Lynn Canal is known as Chilkat Inlet. 
It receives at its head, over broad fiats, the waters of the 
Chilkat river; and on its western extremity is a snug 
anchorage known as Pyramid Harbour, the seat of a 
salmon cannery. The valley of the Chilkat, inhabited by 
Indians of the same name, is the entrance to a practicable 
trail, known as the Dalton trail, to the Yukon, over which 
cattle are taken to the Klondike region. East of Seduc- 
tion Tongue tho fjord is continued as Chilkoot inlet, and 
farther on as Taiya (Dyea) Inlet, terminating in two small 
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bays, Skagway and Taiya. These are the entrances to 
the two passes over the range to the head-waters of the 
Yukon, the White and the Chilkoot passes. The latter is 
the shorter and about 1000 feet higher. Wide Hats make 
the access by water to Dyea less easy than to Skagway. 
A telpherage line was constructed in 1898 to carry goods 
over the summit, and many thousands of men and animals 
passed by this route over the range in 1896-99, bound for 
the Klondike. Now that Skagway has been connected 
by the Yukon and White Pass Railway with Lake Bennett, 
all inward Klondike traffic passes by this route over the 
range. The principal settlements on Lynn Canal and its 
branches are Seward City, near Berners Bay; Pyramid 
Harbour; the Haines Mission at the northern end of 
Seduction Tongue; Skagway, and Dyea. The region is 
alpine in character, and subject to storms of extraordi- 
nary violence in winter, but not so cold that navigation is 
interrupted by ice at any time. 

Lynton and LynmOUtH y seaside villages of 
Devonshire, England, on the shore of the Bristol Channel, 
17 miles by coach east of Ilfracombe, and 27 miles by 
railway north-east of Bideford. Lynmouth lies on the 
sea, at the mouth of the little rivers East Lyn and West 
Lyn, and Lynton stands on the edge of the cliffs, 430 feet 
above. The two are connected by a cliff railway or lift, 
and are lighted by electricity. The local improvements 
owe much to Sir George Newnes. A short distance up 
the Lyn is the picturesque Watersmeet, and the Doone 
Valley is not far off. Lynton is approached by a railway 
from Barnstaple. Population of Lynton (1901), 1641. 

Lyons, the second town, in respect of population, of 
France, capital of the department of the Ithdne, at the 
confluence of the Rh6ne and Saflne, 311 miles from Paris 
by rail. Notwithstanding the coinjKjtition of Milan, it 
is the chief silk market. In 1893 the special office which 
determines the weight and nature of the silk examined 
nearly 6000 tons of silk in 90,000 bales. France 
furnished barely one-tenth of this quantity; two-thirds 
came from China and Japan, the rest from Italy and the 
Levant. The traders of Lyons re-export seven-twelfths 
of these silks, the industries of the town employing the 
remainder. An almost equal quantity of cotton, wool, and 
waste-silk threads is mixed with the silk. A large pro- 
portion of the silk workers have left the town for its 
environs. Sixteen or seventeen thousand hand-looms are 
still worked in the town, more especially producing the 
richest materials, 50,000 or 55,000 in the surrounding 
districts, and 20,000 or 22,000 machine looms in the 
suburbs and environs. The total valfle of these looms is 
£4,000,000. Allied industries, such as dyeing, finishing, 
and printing, employ 12,000 workers. With the weavers, 
loom-builders, and other indispensable workers, 300,000 
workpeople depend upon the silk industry. The value 
of the manufacture in 1899 was apportioned thus : — 


Pure silk textures, plain .... £5,028,000 

Do. do. figured .... 956,000 

Textures of silk mixed with gold and silver, 

for the Levant 204,000 

Textures of silk mixed with other materials, 

plain 4,714,000 

Textures of silk mixed with other materials, 

figured 818,000 

Textures of floss-silk and silk handkerchiefs 2,240,000 

Coarse silk {bourreUes) for furniture . . 60,000 

Gauzes and grenadines .... 220,000 

Crapes, summer shawls (cripes dc Chine), and 

muslins 2,260,000 

Nets (tulles) and laces .... 880,000 

Passementerie 640,000 

Embroidery ...... 20,000 


Total . . £18,040,000 
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In 1898 the total value waa £16,600,000. The raw 
material represents half the value, and the value of the 
labour the remaining half. Thirty or forty per cent, of 
the silk goods of Lyons find a market in France. Great 
Britain imports them to the value of £4,000,000, and the 
United States to the value of £2,400,000, notwithstanding 
the heavy duty. The dyeing industry and the manufacture 
of chemicals have both developed considerably to meet 
the requirements of the silk trade. The annual produc- 
tion of chemicals is as follows : — Mineral colouring matters, 
£240,000 ; vegetable colouring matters, £200,000 ; glue 
and gelatine, £240,000 ; superphosphates for manure, 
£240,000; phosphorus (the only French source of 
supply), £100,000; picric acid, £200,000; tartaric acid, 
£80,000; sulphuric and hydrochloric acids, sulphates of 
iron and copper, Balts of soda, and manure, £680,000; 
pharmaceutical products, £240,000. Lyons does a large 
trade in metals, iron, and copper, and utilizes them in 
numerous workshops in the manufacture of iron buildingB, 
framework, bridges, machinery, railway material, scales, 
metal cables, pins and needles, copper-founding, and the 
making of clocks and bronzes, the entire metallurgical 
industry employing 12,000 workmen and producing 
£3,000,000. Gold and silver working is of importance, 
especially for articles used in religious ceremonies. Other 
flourishing industries are those of printing, the manu- 
facture of gloss windows, the preparation of hides and 
skins (occupying 20,000 workmen), those connected with 
the miller's trade, the manufacture of various forms of 
dried flour-paste (macaroni, vermicelli, &c.), brewing, hat- 
making, the manufacture of chocolate, and the pork- 
butcher’s industry. Apart from the railway traffic, the 
river traffic is important — in 1899 amounting to 600,000 
tons on the Rh6ne and 725,000 tons on the Soflne. 

Lyons is the seat of important financial companies ; of 
the Credit Lyonnais, which does business to the amount of 
£200,000,000 annually in Lyons alone ; also of coal and 
metallurgical companies and gas companies, the former 
extending their operations as far as Russia, the latter 
lighting numerous towns in Franco and foreign countries. 
There are several important technical schools, schools of 
weaving and industrial chemistry, and a school of the fine 
arts. Since 1870 the fortifications have been recon- 
structed, and form an entrenched camp 43 miles in cir- 
cumference. The old wall of 1840, on the left bank of 
the Rh6ne, has been carried farther back. It describes a 
semicircle more than 7 miles long, which encloses the 
commune of Villeurbanne and part of the communes of 
Brou and Vdnissieux. An iron bridge, 262 feet high and 
655 feet long, will unite Fourviere and La Croix Rousse. 
Perhaps the most interesting modern enterprise has been 
the building of the new church of Fourviere. In 1872 it 
was begun, and in 1884 completed as regards the masonry, 
but its decoration was not finished until 1894. The total 
cost exceeded £320,000. The style recalls the Byzantine 
and Sicilian. It is flanked at each of the four corners 
by an octagonal tower, and ends in an apse shaped like a 
horse-shoe, surrounded by a porch which opens on the 
town to the east. From the loggia the archbishop of 
Lyons solemnly blesses the town on the 8th of September, 
the day of the Nativity of the Virgin. The 8th of 
December is also a fete, when all the streets are illumi- 
nated. The roof above the apse is surmounted by a 
colossal bronze group, 23 feet high, representing St Michael 
slaying the dragon. The towers are 1 59 feet high. The 
north-western is used as an ooservatory by the Free Faculty 
of Science. The north-eastern is furnished with a circular 
painting on lava, showing all the points visible on the 
horizon, with their distance and height. In clear weather 
a fine panorama of the Alps is visible from this tower. 

S. VI. — 49 
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The south-eastern tower contain* a great bell weighing 
61 tons, and the south-western, a carillon of thirteen bells. 
The church is 282 feet long from end to end, and 62 feet 
across the interior, and 88 feet high under the vaulting. 
A crypt, dedicated to St Joseph, and divided into three 
vaulted bays, extends under the church, which is built of 
magnificent materials and adorned on both the inside and 
outside with a profusion of marble and costly works of 
art. The high altar is of Carrara marble, supported by 
four angels ; the mural decoration is of Venetian mosaic. 
In the park of TGte d’Or, a fine promenade, universal 
exhibitions were held in 1872 and 1894. Population 
(1886), 844,124; (1896), 398,867; (1901), 453,145. 

Lyons, Richard Blckorton Pamall 
Lyons, 1st Earl (1817-1887), British diplomatist, 
was tho son of the first Baron Lyons, the celebrated 
admiral, and was born at Lymington, 26th April 1817. 
He entered tho diplomatic service, and in 1858 became 
British minister at Washington, where, after the outbreak 
of the Civil War, the extremely inq>ortant negotiations 
connected with the arrest of the Confederate envoys on 
board the British mail-steamer Trent devolved upon him. 
After a brief service at Constantinople, he succeeded Lord 
Cowley at the Paris embassy in 1867. In the war of 
1870 he used his best efforts as a mediator, and accom- 
panied tho provisional government to Tours. He con- 
tinued to hold his post with universal acceptance until 
November 1887, but succumbed to a paralytic Rtroke on 
1st Decomber 1887, the title becoming extinct. 

Lyttelton, seaport, Selwyn county, Canterbury 
district, South Island, New Zealand, 5 miles south-east 
by east of Christchurch, with which it is connected by 
rail, on the inlet called Port Lyttelton, in the north side 
of Banks Peninsula. The harbour accommodation has 
lieen very much improved, and vessels of any size can 
anchor beside the wharves, where the depth of water is 26 
feet. The harbour has an area of over 105 acres, and 
possesses a graving dock which can be entered by vessels 
of 6000 tons. The tonnage of shipping entered inwards 
in 1900 was 55,308; outwards, 118,333. The harbour 
1 ward’s receipts for 1899 were £32,392; expenditure, 
£36,859. The total trade for 1883 was £3,344,141 ; 
for 1893, £3,135,973; for 1900, £4,293,641. Popular 
tion (1881), 4127 ; (1901), 4023. 

Lytton, Edward Robert Bulwer- 
Lytton, 1st Earl of (1831-1891), English diploma- 
tist and poet, was the only son of the first Baron Lytton 
(AW//. Brit vol. xv. p. 121). He was born in Hertford 
Street, Mayfair, on 8th November 1831. Robert Lytton 
and his sister were brought up os children principally 
by a Miss Green. In 1840 the boy was sent to a school 
at Twickenham, in 1842 to another at Brighton, and in 
1845 to Harrow. From his earliest childhood Lytton read 
voraciously and W'rote copiously, quickly developing a 
genuine and intense love of literature and a remarkable 
facility of expression both in prose and verse. His letters 
to his father from school show maturity of thought and of 
style unusual at that age, and his wish at this period was to 
devote his life to literary studies and the production of poetry. 
He had little taste for the ordinary amusements of boyhood, 
and obtained no scholastic distinction.. In 1849 he left 
Harrow, and studied for a year at Bonn with an English 
tutor, and on his return with another tutor in England. 
In 1850 he entered the diplomatic service as unpaid 
attache to his uncle, Sir Henry Bulwer, who was then 
minister at Washington. His advance in the diplomatic 
service was continuous, his successive appointments being : 
as second secretary — 1852, Florence (under Lord Nor- 
munby); 1854, Paris (Lord Cowley); 1857, The Hague; 
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1859, Vienna (Lord Bloomfield); as first secretary or 
secretary of legation — 1863, Copenhagen (Sir A. Paget) ; 
1864, Athens (Mr Erskine); 1865, Lisbon (Sir A. 
Magennis); 1868, Madrid; 1868, Vienna; 1873, Paris 
(Lord Lyons); as minister — 1875, Lisbon. In 1887 he 
was appointed to succeed Lord Lyons as ambassador at 
Paris, and held that office until his death in 1891. This 
rapid promotion from one European court to another for a 
period of twenty-three years indicates the esteem in which 
Lytton was held by successive foreign secretaries. In 
1864, immediately before taking up his appointment at 
Athens, he married Edith, daughter of Edward Villiers, 
brother of the earl of Clarendon, and in 1 873, upon the death 
of his father, he succeeded to the peerage and the estate 
of Knebworth in Hertfordshire, devised to his father by his 
grandmother, the last heiress of the family of Lytton. 

Early in 1875 Lord Lytton declined an offer of appoint- 
ment as governor of Madras, and in November of that 
year he was nominated governor-general of India by 
his father’s old friend and colleague, Mr Disraeli. The 
moment was critical in the history of India. Disraeli, 
securely established in power for the first and last time, 
was set upon reversing the tradition of the preceding ten 
years, and proving to the world that Great Britain was 
not afraid either of imperial greatness or international 
responsibility. In Central Asia the advance of Russia had 
continued so Bteadily and so rapidly that Sher Ali, the 
Amir of Afghanistan, had determined to seek safety as 
tho vassal of the Tsar as quickly as circumstances should 
permit. Lytton went out to India with express instruc- 
tions from the British Government to recover the friendship 
of the Amir if possible, and if not so to arrange matters 
on tho North-West frontier as to be able to be indifferent 
to his hostility. For eighteen months Lytton and his 
Council made every effort to conciliate the friendship of 
tho Amir, but when a Russian agent was established at 
Kabul, while the missiou of Sir Neville Chamberlain was 
forcibly denied entrance into tho Amir’s dominions, no 
choice was left between acknowledging the right of a 
subsidized ally of Great Britain to place himself within 
Russian control and depriving him of the office which he 
owed to British patronage and assistance. The inevitable 
war began in Novomber 1878, and by the close of that 
year the forces prepared by Lytton for that purpose had 
achieved their task with extraordinary accuracy and 
economy. Sher Ali fled from Kabul, and shortly after- 
wards died, and once more it fell to the Indian Govern- 
ment to make provision for the future of Afghanistan. 
By the treaty of Gundamuk in May 1879 Yakub Khan, 
a son of Sher Ali, ftas recognized as Amir, the main con- 
ditions agreed upon being that the districts of Kuram, 
Pishin, and Sibi should bo “ assigned ” to British adminis- 
tration, and the Khybor and other passes bo under British 
control ; that there should be a }>ermanent British Resident 
at Kabul, and that tho Amir should be subsidized in an 
amount to be afterwards determined upon. The endeavour 
of the Indian Government was to leave the internal ad- 
ministration of Afghanistan as little affected as possible, 
but considerable risk was run in trusting so much, and 
especially the safety of a British envoy, to the power and 
the goodwill of Yakub Khan. For the conclusion of this 
treaty Lytton received the thanks of both Houses of Parlia- 
ment in August of the same year. Sir Louis Cavagnari, the 
British envoy, entered Kabul at tho end of July, and was, 
with his staff, massacred in the rising which took place on 
tho 3rd September. The war of 1879-80 immediately 
began, with the occupation of Kandahar by Stewart and 
the advance upon and capture of Kabul by Roberts, , jand 
the military operations which followed were not concluded 
when Lytton resigned his office in April 1880. 
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A complete account of Lytton’s viceroyalty, and a lucid 
exposition of the principles of his government and the 
main outlines of his policy, may be found in Lord Lytton* s 
Indian Administration , by his daughter, Lady Betty Bal- 
four (London, Longmans, 1S99). The frontier policy 
which he adopted, after the method of a friendly and 
united Afghanistan under Yakub Khan had been tried 
and had failed, was that the Afghan kingdom should be 
destroyed. The province of Kandahar was to be occupied 
by Great Britain, and administered by a vassal chief, Sher 
Ali Khan, who was appointed “ Wali ” with a solemn 
guarantee of British support (unconditionally withdrawn 
by the Government succeeding Lytton’s). The other 
points of the Indian frontier were to be made as secure as 
possible, and the provinces of Kabul and Herat were to be 
left absolutely to their own devices. In consequence of 
what had been said of Lytton by the leaders of the Parlia- 
mentary Opposition in England, it was impossible for him 
to retain his office under a Government formed by them, 
and he accordingly resigned at the same time as the 
Beaconsfield ministry. This part of his policy was there- 
upon revoked. Abdur Rahman, proving himself the 
strongest of the claimants to the throne left vacant by 
Yakub Khan’s deposition, became Amir as the subsidized 
ally of the Indian Government. 

The two most considerable events of Lytton’s vice- 
royalty, besides the Afghan wars, were the assumption by 
Queen Victoria of the title of Empress of India on the 1st 
January 1877, and the famine which prevailed in various 
parts of India during the same year. The Durbar at 
Delhi, at which the Queen was proclaimed empress, was 
the dramatic completion of the transfer of the Indian 
government in 1858 from the East India Company to the 
sovereign of the United Kingdom. It was a pageant of 
unprecedented splendour, and at the same timo a gathering 
of more or less dependent native princes and chiefs such as 
had never previously been held. To the famine of 1 87 6-7 8 
Lytton devoted a great part of his time and thoughts. 
Having personally witnessed in different parts of India the 
application of the methods then adopted for dealing with 
such a catastrophe, he satisfied himself that periodical 
famines must be expected in Indian history, and that con- 
stant preparation during years of comparative prosperity 
was the only condition whereby their destructiveness could 
be modified. Accordingly he proposed and obtained the 
appointment of the Famine Commission of 1878, to 
inquire, upon lines laid down by him, into available means 
of mitigation. Their report, made in 1880, is the founda- 
tion of the later system of irrigation, development of 
communications, and “ famine insurance.” The equaliza- 
tion and reduction of the salt duty were effected, and the 
abolition of the cotton duty commenced, during Lytton’s 
term of office, and the system of Indian finance profoundly 
modified by decentralization and the regulation of provin- 
cial responsibility, in all which matters Lytton enthusias- 
tically supported Sir John Strachey, the financial member 
of his Council. 

Upon Lytton’s resignation in 1880 an earldom was con- 
ferred upon him in recognition of his services as viceroy. 
He returned home, and lived at Knebworth until 1887, in 
which year he was appointed to succeed Lord Lyons as 
ambassador at Paris. For this great office it was considered 
that his wide knowledge of European diplomacy and re- 
markable command of the French language gave him 
altogether exceptional qualifications, and the general ex- 
pectation of his success was not disappointed. British 
diplomatic relations with France were never on a more 
thoroughly satisfactory footing than during the four years 
of Lytton’s embassy. They were the last years of his life. 
He died at Paris on 24th November 1891, of a clot of 
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blood in the heart, when apparently recovering from a 
serious illness. 

Lytton is probably better known as a poet — under the 
pen-name of “ Owen Meredith ” — than as a statesman. The 
list of his published works is as follows : Clytemnestra , 
and other Poems, 1855 The Wanderer, 1858 ; Lucile , 
1860 ; Serbski Pesme , or National Songs of Servia, 1861 ; 
Tannhauser (in collaboration with Mr Julian Fane), 1861 ; 
Chronicles and Cfuiracters, 1867 ; Orval , or The Fool of 
Time, 1868 ; Fables in Song (2 vols.), 1874 ; Glemaveril, or 
The Metamorphoses, 1885 ; After Paradise, or The Legends 
of Exile, and other Poems , 1887; Marah, 1892; King 
Poppy, 1892. The two last-mentioned volumes were pub- 
lished jjosthumously. A few previously unpublished pieces 
are included in a volume of Selections published, with an 
introduction by Lady Betty Balfour, in 1894 (Longmans 
and Co.). His metrical style was easy and copious, but 
not precise. It often gives the impression of having been 
produced with facility, because the flow of his thought 
carried him along, and of not having undergone prolonged 
or minute polish. It was frequently suggestive of the work 
of other poets, esi>ecially in his earlier productions. The 
friend who wrote the inscription for the monument to be 
erected to him at St Paul’s described him as “ a poet of 
many styles, each the expression of his habitual thoughts.” 
Lucile , a novel in verse, presents a romantic Btylo and 
considerable wit; and Glenaveril, which also contains 
many passages of great beauty and much poetic thought, 
has much of the same narrative character. Besides his 
volumes of poetry, Lytton published in 1883 two volumes 
of a biography of his father. The second of these contains 
the beginning of the elder Lytton’s unfinished novel, 
Greville, and his life is brought down only to the year 
1832, when ho was twenty-six years of age, so that tin* 
completion of the book upon the same scale would have 
required at least four more volumes. The executrix of 
Lytton’s mother chose to consider that the publication was 
injurious to that lady’s memory, and issued a volume pur- 
porting to contain Bulwer-Lytton’s letters to his wife. 
This Lytton suppressed by injunction, thereby procuring 
a fresh exposition of the law, that the copyright in letters 
remains in the writer or his representatives, though the 
property in them belongs to the recipient. Lytton’s 
appointment to the Parisian embassy caused the biography 
of his father to be finally laid aside. 

Lytton was physically well-proportioned, delicately 
made, and rather below than above the average size. He 
had no aptitude for outdoor sports, and was probably at 
no time robust in health or given to any considerable 
bodily activity. As a young man ho was extremely hand- 
some, his head being well shaped and thickly covered 
with closely curling hair, which ho retained all his life. 
In middle age the marked characteristics of his features 
were intelligence and extreme vitality. His ordinary con- 
versation arrested notice at once by its humour, its wide 
comprehensiveness, its flexibility, and its startling candour. 
But in business matters the vigour and swiftness of his 
intellect were what most distinguished him. The prompt- 
ness with which he seized and mastered the essential points 
of the matter under discussion, and the incisive force with 
which his own view of it was expressed, demonstrated at 
once and without question that he was a man of the 
highest ability. With a strong regard for all the conven- 
tions of life as such, ho entirely refused to govern his 
conduct by those which he conceived not to be applic- 
able to himself, and there were people who resented 
this side of his character. His dress, without being start- 
ling, was usually distinctive, and his choice of clothes in 
private life was regulated principally by a regard for his own 
comfort. He would address any one, in any station of life; 
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for whom he felt a regard, as “ dear ,” and both in con- 

versation and in correspondence made far more frequent 
use of the superlative “ dearest ” than is at all usual in 
England. Though he had considerable eloquence, his 
main methods of expression were conversation and writing. 
His prose style was extraordinarily lucid and powerful 


Maatln, a town on the coast in the extreme south- 
western portion of the island of Leyte, Philippine Islands. 
It is an important port for the shipment of abacA (Musa 
textilis ), and the low, fertile plains in its vicinity also 
produce cotton, pepper, tobacco, and rice in considerable 
quantities. It is the only point on the western coast of 
Leyte where a court of justice is held. The language is 
Visayan. Population, 18,000. 

Macao, a Portuguese possession, situated near 
the estuary of the Canton river, China. During the 
south-west (summer) monsoon great quantities (67 inches) 
of rain fall, especially in July and August. The mean 
temperature is 74’3 # Fahr. ; in July, the hottest month, 
the temperature is 84*2 tt ; in February, the coldest, it is 
59°. On the whole the climate is moist. Hurricanes are 
frequent. Its area is 4 square miles. Population (189G), 
Chinese, 74,568; Portuguese, 3898; and other national- 
ities, 161 — total, 78,627. Of the Portuguese more than 
three-fourths were natives of Macao — a race very inferior 
in point of physique to their European ancestors. Macao 
is connected with the colony of Hong Kong by a 
daily steamer. Being open to the south-west sea breezes, 
it is a favourito place of resort from the oppressive heat 
of Hong Kong. It is ruled by a governor, and, along with 
Timor (East Indies), constitutes a bishopric, to which 
belong also the Portuguese Christians in Malacca and 
Singapore. There are a lyceum, seminary, and college 
(Santa Rosa de Lima). Silks, mats, tobacco, paper, pre- 
served foods, rugs, timber, opium, and goldsmiths’ work 
are the principal articles manufactured or prepared. The 
trade, mostly transit and in Chinese hands, increased in 
value from £2,259,250 in 1880 to £3,771,615 in 1898, 
the commodities mostly dealt in being opium, tea, rice, 
oil r &w cotton, fish, and silk. Macao is hardly of any 
account, however, as a port of foreign trade. In fishing 
920 boats and 8700 men and boys are employed. Fish 
was exported to the value of £882,200 in 1895. 

Although Macao is, de facto, a colonial possession of Portugal, 
the Chiu oho Government persistently refined to recognize the 
claim of tho Portuguese to territorial rights, alleging that they 
were merely lessees or tenants at will. This diplomatic difficulty 
prevented tho conclusion of a commercial treaty between China 
and Portugal for a long time, but au arrangement for a treaty 
was come to in 1887 on tne following basis (1) China confirmed 
perpetual occupation and government of Macao and its de- 
pendencies by Portugal. (2) Portugal engagod never to alienate 
Macao and its dependencies without the consent of China. (3) 
Portugal engaged to co-operate in opium revenue work at Macao in 
the same way as Great Britain at Ilong Kong. Tho formal treaty was 
signed in the same year, and arrangements woro come to whereby 
the Chinese Imperial Customs were able to collect duties on vessels 
trading with Macao in the same way as they had already arranged 
for their collection at the British colony of Hong Kong. 

MftCAriCft (also spelt Makar ska), a seaport town 
m the Austrian crownland of Dalmatia, opposite the 
island of Brazza, and about 32 miles south-east of Spalato. 
Borne of tho best Dalmatian wine is grown in the district, 
and the town has a considerable trade in corn, figs, and 
other fruit. It is a station of the Austrian Lloyd. In 
1890 it had a population of 10,309, and in 1900, 11,016, 
chiefly Serbo-Croatian. 

MftCMNIAra See C eleb es. 

McCarthy, Justin (1830 ), Irish politician, 

historian and novelist, was born in Cork, 22nd November 
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but his minutes and despatches were very seldom short. 
During the interval between his Indian government and 
his embassy at Paris he lived at Knebworth, where, out 
of filial affection, he preserved sedulously much of his- 
father’s embellishment of the house, and added considerably 
to the fabric. (h. fl*.) 


1830, and was educated at a school in that town. He 
Ix'gan his career as a journalist at the age of eighteen, in 
Cork. From 1853 to 1859 he was in Liverpool, on the 
staff of the Northern Daily Times i, during which period 
he married (in March 1855) Miss Charlotte Allman. In 
1860 he removed to London, as parliamentary reporter to 
tho Morning Star , of which he became editor in 1864* 
In 1868 he gave up this post, and, after a lecturing tour in 
the United States, joined the staff of tho Daily News as 
leader-writer in 1870. He lectured again in America in 
1870-71, and again in 1886-87. He represented Co. 
Longford in Parliament as a Liberal and Home Ruler 
from 1879 to 1885 ; North Longford, 1885-86 ; London- 
derry, 1886-92 ; and North Longford from 1892 to 1900. 
He was chairman of the Anti-Pamellites from the fall of 
Mr Parnell in 1890 until January 1896; but his Nation- 
alism was of a temperate and orderly kind, and though 
his personal distinction singled him out for the nominal 
chairmanship he was in no sense the political leader. His 
real bent was towards literature. His earliest publi- 
cations were novels, some of which, such as A Fair 
Saxon (1873), Dear Lady Disdain (1875), Miss Misan- 
thrope (1878), Donna Quixote (1879), attained consider- 
able popularity. His most important work is his History 
of Our Own Times (vols. i.-iv. 1879-80; vol. v. 1897),. 
which treats of the period betweon Queen Victoria’s- 
Accession and her Diamond Jubilee. Easily and de- 
lightfully written, these volumes form a brilliant piece of 
narrative from a Liberal standpoint. He also started on 
a History of the Four Georges (1884-1901), of which 
the latter half was written by his son, Justin Huntly 
M ‘Carthy (born 1860), who is tho author of various novels,, 
plays, and short histories. Justin M ‘Car thy, amongst 
other works, wrote biographies of Sir Robert Peel (1891), 
Pope Leo XIII. (1896), and W. E. Gladstone (1898), and 
published his Reminiscences , in 2 vols., in 1899. 

McClellan, George Brlnton (1826-1885), 
soldier and author, was born in Philadelphia, Pa., 3rd 
December 1826. After passing two years (1840-42) in 
the University of Rennsylvania, ho entered the U.S. mili- 
tary academy, from which he graduated with high honours, 
July 1846. Sent as a lieutenant of engineers to the 
Mexican war, he took part in the battles under General 
Scott, and won brevets of first lieutenant and captain for 
gallantry ; he was afterwards detailed as assistant-instruc- 
tor at West Point, and upon explorations at the south-west 
and in Oregon. Promoted in 1855 to captain of cavalry, 
he served on a military commission sent to Europe* 
to study the Crimean war, and furnished an able and 
interesting report. Resigning his commission in 1857, 
McClellan became successively chief engineer and vice- 
president of the Illinois Central Railroad (1857-60) and 
president of the St Louis and Cincinnati Railroad, with 
his residence in Cincinnati. When the Civil War broke 
out, he was, in April 1861, made major-general of three- 
months’ militia by the governor of Ohio; but General 
Scott’s favour at Washington promoted him rapidly, 
14th May, to major-general, U.S.A., with a military de- 
partment north of the Ohio river. Pursuant to orders, 
26th May, McClellan sent a small force across the Ohio* 
river to Philippi dispersed the Confederates there in early 
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June, and aided immensely the movement of the Unionist 
forces in that region by rapid and brilliant military 
•accesses, gained, 11th to 13th July, with Rosecrans 
next in command, at Rich Mountain and Carriers Ford. 
These operations, though comparatively trivial as the Civil 
War developed, brought great results, in permanently divid- 
ing old Virginia, by the erection of the loyal state of West 
Virginia, and in presenting the first sharp, short, and 
wholly successful campaign of the war. Soon after the 
Bull Run disaster, he was summoned to Washington, 
and the Union hailed him as chieftain and preserver. 
Only thirty-four years old, and with military fame and 
promotion premature and quite in excess of positive 
experience, he reached the capital, 26th July, and assumed 
command. At first all was deference and compliance 
with his wishes. The veteran Scott retired that this 
young hero might have the operations of the whole Union 
within his closer control. McClellan proved himself a 
grand organizer, and created that famous army of the 
Potomac, which idolized him with the devotion of a first 
faith. But he soon showed petulance towards the civil 
authorities, from whom he came to differ concerning the 
political ends in view. His army grew rapidly in numbers 
and discipline but did not go forward. Autumn and 
winter passed, and nothing was done until the spring of 
1862. McClellan now found severe critics who doubted his 
capacity for the aggressive; but the Government yielded to 
his plans for an oblique instead of direct movement upon 
Richmond and the opposing army. By 5th April his 
invading column of 121,500 was safely transported to 
Fortress Monroe ; and other troops were sent later at his 
earnest request, some being retained to cover Washington. 
McClellan laid slow siege to Yorktown, not breaking the 
thin lino first opposed to him, but giving Johnston full 
time to reinforce and then evacuate. Next at Williams- 
burg, 5th May, came an undirected battle, accidentally 
brought on during his pursuit. Richmond was in danger ; 
but McClellan had made the York rather than the James 
river his line of approach, and with White House Land- 
ing for a base of supplies, he found himself compelled to 
divide his immense force by the malarial stream of the 
Chickahorainy. At “ Seven Pines ” (or “ Fair Oaks ”) was 
fought, 31st May, a bloody battle, ending the following 
day in a Confederate repulse. Johnston being severely 
wounded, Lee came to command on the southern side. 
Long storms now hindered operations, until, with a newly 
recruited army, Lee despatched two-thirds of his entire 
force to the north of tho Chickahoininy to strike McClel- 
lan’s isolated right wing. The Seven Days’ Battles 
began 26th June, with Lee’s assault strenuously resisted 
by General Fitz-John Porter at Mechanicsville, and then 
at Gaines’s Mill, after which, on the night of the 27 th, 
McClellan announced his purpose to transfer his base to 
the James river. This change was promptly executed in a 
masterly manner, but at Glendale and Malvern Hill fierce 
battles were fought, and all was retreat, without effort 
to outflank Lee or move by the inner line ui>on Rich- 
mond. Operations nearer Washington having changod the 
theatre of conflict, General Halleck, who was now general- 
in-chief, ordered McClellan and his army back from the 
l>eninsula to reinforce General Pope in the region of Man- 
assas. The order was obeyed reluctantly. Pope’s disastrous 
defeat (29th and 30th August) brought McClellan a new 
opportunity to retrieve his fame, for President Lincoln, 
against the earnest remonstrance of Stanton and others of his 
cabinet, now placed him once more in command, and sent 
him to oppose Lee, who crossed the Potomac into Mary- 
land in early September. At Antietam, on the 1 7th, was 
fought a great battle, in which Lee was worsted, McClellan 
having profited by an order which fell into his hands, dis- 


closing his enemy’s whole plan of invasion. But the Con- 
federates safely recrossed the Potomac, and McClellan 
showed his former faults in a tardy pursuit and aggression. 
Having by 7 th November reached the full limit of experi- 
ment, President Lincoln now superseded McClellan in 
command of the army of the Potomac. McClellan was 
never again ordered to active command, and the political 
elements opposed to tho general policy of this administra- 
tion united on him for President in 1864, on a platform 
which denounced the war as a failure and proposed 
negotiating with the South for peace. McClellan, while 
accepting his candidacy, repudiated the platform, like 
a soldier and patriot. At the polls, 8th November, 
Lincoln was trimnpliantly re-elected President. On the 
day of election McClellan resigned his high commission 
in the army, and soon afterwards went to Europe, where 
he remained until 1868. Upon his return he took up his 
residence in New York City, where (1868-61)) ho engaged 
in superintending the construction of an experimental 
floating battery. In 1870-72 he was enginccr-in-chief of 
the city’s department of docks. With Orange, N.J., next 
as his principal residence, he became Democratic governor 
of New Jersey (1878-81). During his last years he made 
several tours of Europe, visited the East, and wrote much 
for the magazines. Ho also prepared monographs upon 
the Civil War, defending his own action. He died sud- 
denly at Orange, of heart disease, 29th October 1885. 

McClellan was a clear and able writer and effective 
speaker, and his Own Story, edited by a friend and pub- 
lished soon after his death, discloses an honourable 
character, sensitive to reproach, and conscientious, even 
morbidly so, in his patriotism. He carried himself well 
while in civil station and was of irreproachable private 
conduct. During the Civil War, however, he was promoted 
too early and rapidly for his own good, and tho strong 
personal magnetism he inspired while so young develop'd 
an inordinate self-esteem and exaltation, injurious to a full 
measure of success and usefulness, despite his splendid 
opportunities. The reasons for his final displacement in 
1 862 were both civil and military, and tho President had 
been forbearing with him. As a soldier McClellan was a 
marvellous organizer and moulder of the raw material of 
an army, and could inspire tlioso under him to fight. But 
lie was slow and feeble, perhaps too tender-hearted, in 
handling armed masses for action ; and though admirable 
for defensive war and a safe strategist, ho showed himself 
unfitted to take the highly essential initiative, both because 
of temperament and his habitual exaggeration of obstacles 
and opposing numbers. (j. sen.) 

Macclesfield, a municipal borough and market 
town in (since 1885) tho Macclesfield parliamentary 
division of Cheshire, England, on the river Bollin, 17 
miles south by east of Manchester by rail. The County 
Lunatic Asylum has been enlarged to accommodate 
epileptic patients, and in 1894 the town was presented 
with the Victoria Park (13 acres). There is a technical 
school. “ Macclesfield Forest ” is now nearly treeless. 
Hand-looms are still largely used in the silk-throwing 
mills. Population (1881), 37,514 ; (1901), 34,635. The 
parish of Sutton stretches 4 miles south-south-east of the 
town, and is partly contained in tho municipal borough. 

M'ClIntock, Sir Francis Leopold, 

(1819 ), Arctic explorer, was born at Dundalk in 

1819. He entered the navy at the ago of twelve, and 
spent some fifteen or sixteen years on foreign service. His 
first experience of Arctic travel was gained on II.M.S. 
Enterprise , in an expedition despatched by the Admiralty 
in 1848, at the time when the greatest anxiety was 
entertained concerning the fate of Sir John Franklin’s 
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expedition. In 1850 he served with a similar expedition, 
on H.M.S. Assistance, and in the summer of that ye ar saw, 
at Cape Biley, some traces of the lost explorers. In the 
following spring he made a sledge journey of 760 miles, 
and reached the most westerly point then explored in the 
Arctic. On his return, in 1851, he was promoted to the 
rank of commander, and in 1852 returned to the Arctic in 
command of H.M.S. Intrepid, one of five vessels sent in 
that year to continue the search for Franklin. This time 
he was away for two years, in the course of which he dis- 
tinguished himself by another long sledge journey of 
exploration, and by the discovery and rescue of a body of 
explorers who, under Captain M'Clure, had been missing 
for three years. In 1857, having now reached the rank 
of captain, he took command of the search exj>edition 
equipped by Lady Franklin, and, in the ship Fox , suc- 
ceeded in discovering on the shore of King William Land 
a record of the death of Sir John Franklin and the fate of 
his men and ships. For his services in this connexion he 
was knighted (in 1859), and received the freedom of the 
City of London as well as marks of honour from various 
universities. From 1859 to 1865 he was on foreign 
service, and from 1865 to 1868 was commodore at Jamaica. 
From 1868 to 1 871 (when he was promoted to rear-admiral) 
he was a naval aide-de-camp to Queen Victoria ; from 
1872 to 1877 admiral superintendent of Portsmouth dock- 
yard ; after which, reaching the rank of vice-admiral, he 
served as commander-in-chief of the North American and 
West Indian station from 1879 to 1882. In 1884 he 
retired as full admiral, and became an elder brother of 
the Trinity House. In 1887 he was awarded a special 
] tension for his services, and was created K.C.B. in 1891. 
lie published, in 1859, his narrative of his search for Sir 
.John Franklin, under the title of The Voyage of the “ Fox ” ; 
it reached a fifth edition in 1881. He married, in 1870, 
Annotte Elizabeth Dunlop. 

MacCormac, 81 r William, Bart. (1836- 
1901), Irish surgeon, was born at Belfast, 17th January 
1836, being the son of Dr Henry MacCormac. He was 
educated in medicino and surgery at Belfast, Dublin, and 
Paris, and graduated in arts, medicine, and surgery at the 
Queen’s University of Ireland, in which he afterwards 
became an examiner in surgery. Ho started practice in 
Belfast, where ho became surgeon to the General Hospital, 
but left it for London on his marriage in 1861 to Miss 
Katherine M. Charters. In the Franco -Gorman war of 
1870 he was surgeon -in -chief to the Anglo-American 
Ambulance, and was present at Sedan ; and ho also went 
through the Turco-Servian war of 1876. He became in 
this way an authority on gun-shot wounds, and besides 
being higlily successful as a surgeon was very popular in 
society, his magnificent physique and Irish temperament 
making him a notable and attractive personality. In 
1881 he was appointed assistant-surgeon at St Thomas’s 
Hospital, London, and for twenty years continued his 
work there as surgeon, lecturer, and consulting surgeon. 
In 1881 he acted as lion, secretary-general of the Inter- 
national Medical Congress in London, and was knighted for 
his services. In 1883 he was elected member of the Council 
of the College of Surgeons, and in 1887 a member of the 
Court of Examiners; in 1893 he delivered the Bradshaw 
lecture, and in 1896 was elected president, being re- 
olected to this office in 1897, 1898, 1899, and 1900 (the 
centenary year of the College), an unprecedented record, 
lu 1897 he was created a baronet, and appointed surgeon- 
in-ordinary to the prince of Wales ; and in 1898, in recog- 
nition of his attendance on the prince at the time of an 
accident to H.E.H.’s knee-cap, he was made K.C.V.O. 
His foreign distinctions and orders were also numerous. 


— M‘0 tT L L O C H 

In 1899 he was Hunterian Orator. In the same year he 
volunteered to go out to South Africa as consulting smgeon 
to the forces, and from November 1899 to April 1900 lie 
saw much active service both in Cape Colony and Natal, 
his assistance being cordially acknowledged on his return. 
In 1901 he was appointed honorary seijeant-snrgeon to 
the King. But during 1898 he had suffered from a pro- 
longed illness, and he had perhaps put too much strain on 
his strength, for on 4th December 1901 he died somewhat 
suddenly at Bath. Besides treatises on Surgical Operas 
time and Antieeptic Surgery , and numerous contributions 
to the medical journals, Sir William MacCormac was 
the author of Work wider the Red Croee and of an 
interesting volume commemorating the centenary of the 
Royal College of Surgeons in 1900. The latter contains 
biographical notices of all the masters and presidents up 
to that date. (h. ch.) 

McCormick, Cyrus Hall (1809 - 1884), 
American inventor of grain -harvesting machinery, was 
born at Walnut Grove, Rockbridge county, Va., U.S.A., 
15th February 1809. His father was a farmer who had 
invented numerous labour-saving devices for farm work, 
but after repeated efforts had failed in his attempts to 
construct a successful grain-cutting machine. In 1831, 
Cyrus, then twenty-two years old, took up the problem, 
and after careful study constructed a machine which was 
successfully employed in the late harvest of 1831 and 
patented in 1834. The McCormick reaper came into use 
slowly for many years, but after further improvements 
proved a complete success; and in 1847 the inventor 
removed to -Chicago, whero lie established large works 
for manufacturing liis agricultural machines. William H. 
Seward has said of McCormick’s invention, that owing to it 
“ the line of civilization moves westward thirty miles each 
year.” Numerous prizes and medals were awarded for his 
reaper, and lie was elected a corresponding member of the 
French Academy of Sciences, " as having done more for 
the cause of agriculture than any other living man.” He 
died in Chicago, 13th May 1884. 

M'Cosh, James (ibii - 1894), educator and 
philosophical writer, was born at Carskeoch, in Ayrshire, 
on the 1st of April 1811. He studied at Glasgow and 
Edinburgh, receiving at the latter his M.A., at the sugges- 
tion of Sir William Hamilton, for an essay on the Stoic 
philosophy. He bocameaministcr of the Established Church 
of Scotland, and took part in the Free Church movement 
of 1843. In 1852 he was appointed professor of logic and 
metaphysics in Queen’s College, Belfast; and in 1868 was 
chosen president of *the College of New Jersey, at Prince- 
ton, a post which ho filled with much acceptance until 
his resignation in 1888. The list of his philosophical, 
religious, and controversial (against Mill, Huxley, and 
Tyndall, in particular) writings began with The Method oj 
the Divine Government , Physical and Moral (1850), which 
was cordially received by conservative theologians, and 
ended with The Religious Aspects of Evolution (1888). 
His general philosophical attitude and method were Hamil- 
tonian ; he insisted on severing religious and philosophical 
data from merely physical ; and though he added little to 
original thought, ho clearly restated and vigorously used the 
conclusions of others He died at Princeton on the 16th 
of November 1894. (c. p. r.) 

M*Oul loch, 81 r James 0819-1 893), Australian 
statesman, son of George M'Culloch, was bom in Glasgow 
in 1819. He entered the house of Dennistoun Brothers, 
became a partner* and went to Melbourne to open a branch. 
In 1854, shortly after his arrival in Victoria, he was 
appointed a nominee member of the Legislative Council, 
and in the first Legislative Assembly under the new con- 
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stitution was returned for the electorate of the Wimmera. 
In 1867 he was appointed Minister of Trade and Customs 
in the second ministry of Mr Haines, which lasted till 
1858, and subsequently, while representing East Mel- 
bourne, he became Treasurer in the Nicholson administra- 
tion, which held office from October 1859 to November 
1 860. After its resignation Mr MHDulloch revisited Europe, 
and on his return to Victoria he re-entered the Assembly 
as member for Mornington. In June 1862 the third 
O’Shanassy ministry was defeated by a combination be- 
tween a section of its supporters led by Mr M'Culloch 
and the Opposition proper under Mr Heales, and Mr 
M‘Culloch became Premier and Chief Secretary. Hitherto 
he had been regarded as a Conservative, and a supporter 
of the landed, squatting, and importing interests, but the 
coalition ministry introduced a number of measures which 
at the time were regarded by the propertied classes in the 
colony as revolutionary. In addition to passing a land 
Bill, which extended the principle of free selection and 
deferred payments, the ministry announced their intention 
of reducing the duties on the export of gold and the 
import duties upon tea and sugar, and of supplying the 
deficiency by the imposition of duties ranging from 5 to 10 
per cent, upon a number of articles which entered into 
competition with the local industries, thus introducing 
protection. The mercantile community took alarm at the 
proposal, and at the general election of 1864 the minis- 
terial policy was warmly opposed. But a majority was 
returned in its favour, and a new tariff was carried through 
the popular branch of the Legislature. There was no 
probability of its being assented to by the Council, which, 
under the constitution, had the power of rejecting, although 
it could not amend, any money Bill. The Government 
therefore decided upon tacking the tariff to the Appropria- 
tion Bill, and compelling the Council either to agree to 
the new fiscal proposals or to refuse to pay the public 
creditors and the civil servants. The Council accepted the 
challenge, and rejected the tacked Appropriation Bill. 
But Mr M‘Culloch and his colleagues would not give 
way. They continued to collect the new duties under the 
authority of the Assembly, and took advantage of a clause 
iu the Audit Act which directed the Governor to sign the 
necessary warrants for the payment of any sum awarded 
by verdicts in the Supreme Court in favour of persons 
who had sued the Government. Mr M'Culloch borrowed 
£40,000 from the London Chartered Bank, of which he 
was a director, to meet pressing payments, and the bank 
at his instigation sued the Government for the amount of 
the advance. The Attorney - General at once accepted 
judgment, and the Governor, who* had placed himself 
unreservedly in the hands of his ministers, signed the 
necessary warrant, and the Treasury repaid to the bank 
the amount of its advance, plus interest and costs. In the 
next session of Parliament the tariff was again sent up to 
the Council, which promptly rejected it, whereupon the 
ministry dissolved the Assembly and appealed to the 
country. The result of the general election was to increase 
Mr M'Culloch’s majority, and the tariff was again sent to 
the Council, only to be again rejected. Mr M'Culloch 
resigned, but no member of the Opposition was willing 
to form a ministry, and he resumed office. Eventually 
a conference between the two Houses was held, and the 
Council passed the tariff, after a few modifications in it 
had been agreed to by the Assembly. Just at the moment 
that peace was restored, the Governor, Sir Charles Darling, 
was recalled by the Home Government, on the ground that 
he had displayed partisanship by assisting Mr M'Culloch’s 
Government and their majority in the Assembly to coerce 
the Council In order to show their gratitude to the dis- 
missed Governor, the Assembly decided to grant a sum 


of £20,000 to Lady Darling. The Home Government 
intimated that Sir Charles Darling must retire from the 
Colonial service if this gift were acoepted by his wife, but 
Mr M'Culloch included the money in the annual Appro- 
priation Bill, with the result that it was rejected by the 
Council. The new Governor, Viscount Canterbury, was 
less complaisant than his predecessor, but after an unsuc- 
cessful attempt to obtain other advisers, his Excellency 
agreed to recommend the Council to pass the Appropria* 
tion Bill with the £20,000 grant included. The Upper 
House declined to adopt this course, and again rejected 
the Bill. A long and bitter struggle between the two 
Chambers ended in another general election in 1868, which 
still further increased the ministerial majority ; but Lord 
Canterbury, in obedience to instructions from the Colonial 
Office, declined to do anything to facilitate the passage of 
the Darling grant. Mr M'Culloch resigned, and after 
protracted negotiations Sir Charles Sladen formed from the 
minority in the Assembly a ministry which only lasted 
two months. Tho deadlock seemed likely to become more 
stringent than ever, when a communication was received 
from Sir Charles Darling, that neither he nor his wife 
could receive anything like a donation from the people of 
Victoria. The attempt to pass the grant waB therefore 
abandoned, and in July 1868 Mr M‘Culloch resumed 
office with different colleagues, but resigned in the follow 
ing year, when he was knighted. He formed a third 
ministry in 1870. During this third administration he 
passed a measure through both Houses which secured 
a life annuity of £1000 per annum to Lady Darling. 
Additional taxation being necessary, Sir James M ( Culloch 
was urged by his protectionist supporters to increase the 
import duties, but he refused, and proposed to provide 
for the deficit by levying a tax upon town, suburban, and 
country property. This proposal was defeated in the 
Assembly; Sir James resigned in June 1871, and was 
appointed Agent-General for Victoria in London. He 
held that appointment till 1873, was created K.C.M.G. 
in 1874, returned to the colony the same year, and was 
elected for Warrnambool. In 1875 he formed his fourth 
and last ministry, which kept power till May 1877, when 
his party was defeated at the general election. During 
his eightocn months of office he had to encounter a per- 
sistent opposition from Mr Berry and his followers, who 
systematically obstructed the business of the Assembly, 
on the ground that the Acting Governor, Sir William 
Stawell, had improperly refused a dissolution. Sir James 
M'Culloch, to counteract this obstruction, invented the 
closure, which was afterwards introduced with some modi- 
fication into the House of Commons. After his defeat in 
1877 Sir James retired from public life and returned to 
England, where he died on 30th January 1893 at Ewell, 
Surrey. He was twice married — first, in 1841, to Susan, 
daughter of the Rev. James Renwick, of Muirton, Scotland ; 
secondly, in 1867, to Margaret, daughter of William Inglis, 
of Walflat, Dumbartonshire. Ho left thehouseof Dennistoun 
Brothers in 1862, and founded a new firm at Melbourne in 
conjunction with Leishman, Inglis and Co. of London, under 
the title of M'Culloch, Sellars and Co. He held several 
important commercial positions, and was President of the 
Melbourne Chamber of Commerce. (g. c. l.) 

Macdonald, George (1824 ), Scottish 

novelist and poet, was born at Huntly, Aberdeenshire, 
in 1824 ; his father, a farmer, was one of the Macdonalds 
of Glencoe, and a direct descendant of one of the 
families that suffered in the massacre. Macdonald’s youth 
was passed in his native town, under the immediate 
influence of tho Congregational Church, and in an atmo- 
sphere strongly impregnated with Calvinism. He took 
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his degree at Aberdeen University, and migrated thence to 
London, studying at Highbury College for the Congrega- 
tional ministry. In 1850 he was appointed pastor of 
Trinity Congregational Church, Arundel, and, after resign- 
ing his cure there, was engaged in ministerial work in 
Manchester. His health, however, was unequal to the 
strain, and after a short sojourn in Algiers he settled in 
London and adopted the profession of literature. In 1856 
he published his first book, Within and Without , a dramatic 
poem ; following it in 1857 with a volume of Poems , and 
in 1858 by the delightful “ faerie romance” Phantasies. 
His first conspicuous success was achieved in 1862 with 
David Elginltrod, the forerunner of a number of popular 
novels, which include Alec Forbes of How glen (1865), 
Annals of a Quiet Neighbourhood (1866), Robert Falconer 
(1868), Malcolm (1875), The Marquis of Lassie (1877), 
and Donal Grant (1883). He was for a time editor of 
Good Words for the Young, and lectured successfully in 
America in 1872-73. He also wrote several stories for 
the young, and published some striking volumes of sermous. 
Both as preacher and as lecturer on literary topics (notably 
on Shakespearo — his study of Hamlet being particularly 
interesting) George Macdonald’s great sincerity and moral 
enthusiasm, amounting at times to something akin to in- 
spiration, exercised great influence upon thoughtful minds. 
His verse is homely and direct, and marked by religious 
fervour and simplicity. As a portrayer of Scottish j>easant- 
life in fiction he was the precursor of a large school, which 
has benefited by Ills example and surpassed its original 
leader in popularity. The religious tono of his novels is 
relieved by tolerance and a broad spirit of humour, and 
the simpler emotions of humble life are sympathetically 
treated. They show considerable insight into character, 
and several of his stories turn upon the development of the 
individual nature under the sway of spiritual ascendancy. 
Their tone throughout is wholesome and elevating. In 
1877 George Macdonald was given a Civil List pension. 

Macdonald, Sir John Alexander 

(1815-1891), first Premier of the Dominion of Canada, 
and the most conspicuous figure that Canadian politics 
produced in the 19th century, was born in Glasgow 
on the 11th of January 1815. His father was Hugh 
Macdonald, a native of Sutherlandshire ; his mother’s maiden 
name was Helen Shaw ; among the five children of their 
family the future statesman was the third. The family 
emigrated to Canada in 1820, settling first at Kingston, 
Ontario, and later, on the failure of various undertakings, 
removing in succession to two of the small neighbouring 
towns. The father, an unpractical man in matters of 
business, died in 1841. The energy and capacity dis- 
played by the mother in holding the family together seem 
to have made a deep impression on her brilliant son. 
Five years spent at the Kingston Grammar School con- 
stituted the lad’s only formal education. At the age of 
fifteen he entered the law office of Mr George Mackenzie 
of Kingston ; he studied thero for six years, was called to 
the bar in 1836, and began in the same town the practice 
of his profession. This was a particularly critical period 
in the history of Canada, and one calculated to stimulate 
political thought in a young and active mind. It was the 
year beforo the rebellion of 1837 : the condition of the 
whole country was very unsettled, and it seemed well-nigh 
impossible to reconcile tho differences arising from racial 
and political antagonisms. During the rebellion young 
Macdonald volunteered for active service, but the up- 
rising was easily crushed, and his military career never 
went farther than drilling and inarching. The year 1844 
saw his entry into political life. In his first address to 
the electors of Kingston a sentence occurs which strikes 


the dominant note of his subsequent political faith and 
public career : — “I therefore need scarcely state my firm 
belief that the prosperity of Canada depends upon its 
permanent connexion with the mother country, and that 
I shall resist to the utmost any attempt (from whatever 
quarter it may come) which may tend to weaken that 
union.” For forty-six years of public life this idea gave 
the main direction to his policy. He was elected by a 
large majority, and took his seat on 28th November 1844 
as a supporter of the Draper Government. In 1847 he 
was made Receiver-General, with a seat in the Executive 
Council. The Government of which he thus became a 
member held office for only ten months, and then, on 
appealing to the country, was placed in a hopeless 
minority. The Rebellion Losses Bill, passed by the 
victorious Liberals and assented to by Lord Elgin in 
circumstances that provoked a riot ending in the burning 
of the Houses of Parliament, caused much indignation 
among the hitherto ultra-loyal Conservative party, and 
many of its members at this period signed a document 
favouring annexation to the United States. Macdonald, 
on the other hand, took steps to form a British American 
League, having for its object the confederation of all the 
provinces, the strengthening of the connexion with the 
mother country, and the adoption of a national com- 
mercial policy. He remained in Opposition till 1854, and 
then, as a consequence of tho fierce dissensions connected 
with the secularization of the clergy reserves in Ontario 
and the abolition of seigniorial tenure in Quebec, he 
planned a coalition of the Conservatives and the moderate 
Reformers, among whom was a largo French Canadian 
element. Out of this union grew the Liberal - Con- 
servative party, of which until his death Macdonald con- 
tinued to be the most prominent figure. lie was Attorney- 
General for Upper Canada from 1854 to 1857, and then, 
on the retirement of Colonel Tach6, he was himself called 
on to form a ministry. So closely were parties divided at 
this time that defeat and reinstatement of Governments 
followed each other in rapid succession. 

Tho experiment of applying responsible government on 
party lines to the two Canadian provinces at last seemed 
to havo come to a deadlock. Two general elections and 
the defeat of four ministries within three years liad done 
nothing to solve the difficulties of the situation. At this 
critical period a proposal was made for a coalition of 
parties in order to carry out a broad scheme of British 
American confederation. Tho immediate proposal is said 
to have come from George Brown ; the large political idea 
had long been advocated by Macdonald and Alexander 
Galt in Upper Canaflo — by Joseph Howo and others in 
the Maritime Provinces. The close of the American Civil 
War, the Fenian raids across the American border, and the 
dangers incident to the international situation, gave a de- 
cisive impulse to the movement. Macdonald, at the head of 
a representative delegation from Ontario and Quebec, met 
the public men of the Maritime Provinces in conference at 
Charlottetown in 1864, and the outline of confederation then 
agreed upon was filled out in detail at a conference held 
at Quebec soon afterwards. The constitution then framed 
was submitted to the Imperial Parliament in the autumn 
of 1866, and passed early in the following year. On 
1st July 1867 the Act by which Canada was confederated 
as a Dominion under the Crown was proclaimed. In all 
the discussions leading up to this great step in colonial 
development Macdonald took the leading part, and thus 
he naturally became the first premier of the Dominion. 
He was made at this time K.C.B. in recognition of his 
services to the enipire. 

The difficulties of organizing the new Dominion, the 
questions arising from diverse claims and the varied eon- 
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ditions of the country, called for infinite tact and resource 
on the part of the Premier, Federal rights were to be 
safeguarded against the provincial governments, always 
jealous of their privileges. The people of Nova Scotia in 
particular, dissatisfied with the way in which their pro- 
vince had been drawn into the Union, maintained a fierce 
opposition to the Ottawa Government, until their leader, 
Joseph Howe, fearing an armed rising, came to an agree- 
ment with Macdonald and accepted a seat in his cabinet. 
The establishment of a supreme court also occupied the 
attention of Sir John, who had a strong sense of the 
necessity of maintaining the purity and dignity of the 
judicial office. The pledge made at confederation with 
regard to the building of the Intercolonial Bailway was 
fulfilled. The North-West 
Territories were secured as a 
part of confederated Canada 
by the purchase of the rights 
of the Hudson Bay Company, 
and the establishment* of 
Manitoba as a province in 
1870. Canada 7 s interests 
were protected during the 
negotiations which ended in 
the Treaty of Washington 
in 1871, and in which Sir 
John took part as one of the 
British delegates. In this year 
British Columbia entered 
the confederation, one of the 
provisions of union being that 
a transcontinental railroad 
should be built within ten 
years. This was declared by 
the Opposition to be impos- 
sible. It was possible only to 
a leader of indomitable will. 

Charges of bribery against 
the Government in connexion 
with the contract for the 
building of this line led to 
the resignation of the cabinet 
in 1874, and for four years 
Sir John was in Opposition. 

But he was by no means in- 
active. During the summer 
of 1876 he travelled through 
Ontario addressing the people 
on the subject of a commercial system looking to the pro- 
tection of native industries. This was the celebrated 
“ National Policy 77 which had been in his thoughts as 
long ago as the formation of the British American League in 
1 850. The Government of Mr Alexander Mackenzie refused 
to consider a protection policy, and determined to adhere 
to Free Trade with a tariff for revenue only. On these 
strongly-defined issues the two parties appealed to the 
people in 1878. The Liberal party was almost swept 
away, and Sir John, on his return to power, put his policy 
into effect with a thoroughness that commanded the ad- 
miration even of his opponents. He also undertook the 
immediate construction of the Canadian Pacific llailway, 
which had been postponed by the former Government. 
The line was begun late in 1880, and finished in Novembor 
1885 — an achievement which Sir John ranked among his 
greatest triumphs. “ The faith of Sir John,” says one of 
his biographers, “did more to build the road than the 
money of Mount-Stephen.” 

During the remaining years of his life his efforts at 
administration were directed mainly towards the organiza- 
tion and development of the great North-West. From 
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1878 until his death in 1891 Sir John retained his posi- 
tion as Premier of Canada. For forty-six years of stormy 
political life he remained true to the cardinal policy that 
he had announced to the electors of Kingston in 1844. 
“ A British subject I was born ; a British subject I will 
die, 77 says his last political manifesto to the people of the 
Dominion. At liis advanced age the anxiety and excite- 
ment of the contested election of 1891 proved too great. 
An illness followed from which he never recovered. On 
the 29th of May ho suffered a stroke of paralysis, which 
caused his death eight days later (6th Juno). 

An intelligent view of the career of Sir John Macdonald 
is only jwssible when considered in connexion with the 
political history of Canada and the conditions of its 

government during the latter 
half of the 19th century. 
Trained in a school where 
the principles of responsible 
government were still in an 
embryonic state, where the 
adroit management of coali- 
tions and cabals was essential 
to the life of a political 
party, and where plots and 
counterplots were looked 
upon as a regular part of the 
political game, he acquired a 
dexterity and skill in manag- 
ing men that finally gave him 
au almost autocratic power 
among his political followers. 
Hut great j>ersoual qualities 
supplemented his political 
dexterity and sagacity. A 
strong will enabled him to 
overcome the passionate 
temj>er which marked his 
youth and, later in his career, 
a habit of intemperance, 
which he at first shared with 
many public men of his time. 
He was a man of strong 
ambitions, but these were 
curbed by a shrewd foresight 
which led him for a long 
time to submit to the nominal 
leadership of other and smaller 
men. Politics he made his 
business, and to this he devoted all his energies. He had 
the gift of living for the work in hand, without feeling 
the distraction of other interests. Ho had a singular 
faculty for reading the minds and the motives of men, 
and to this insight he perhaps owed the power of adapt- 
ability (called by his opponents shiftiness) which charac- 
terized his whole career. To this power the successful 
guidance of the Dominion through its critical formative 
period must be ascribed. Few political leaders have ever 
had such a number of antagonistic elements to reconcile 
as presented themselves in the first Canadian Parliament 
after confederation. The man who could manage to rule 
a congeries of jealous factions, including Irish Catholics 
and Orangemen, French and English anti-fedcrationists 
and agitators for independence, Conservatives and Bo- 
formers, careful economists and prodigal expansionists, 
was manifestly a man of unusual pow’er, superior to small 
prejudices and w ithout strong bias towards any creed or 
section. Such a man Sir John proved himself to be. 
His personality stands out at this period as the central 
power in which each faction chiefly reposed trust, and 
under which it could join hands with the others in the 
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service of the State. His singleness of purpose, personal 
independence, and indomitable energy enabled him to 
achieve triumphs that to others seemed impossible. After 
the “ Pacific Scandal ” of 1874, the leader of the opposite 
party declared that “John A.” (as he was generally 
called) “has fallen, never to rise again.” Yet he not 
only cleared his own character from the charges laid 
against him, but succeeded four years later in achieving 
his most signal party triumph. His natural urbanity 
allowed him to rule without seeming to rule. When 
baffled in minor objects he gave way with a good- 
natured flexibility which brought upon him at times 
charges of inconsistency. Yet Canada has seen states- 
men of more contracted view insist on such small points, 
fall, and drag down their party with them. He lived at 
a time when the exigencies of state seemed to require the 
peculiar talents which he possessed. Entering politics at 
the dreariest and least profitable stage in Canadian his- 
tory, he took the foremost part in the movement which 
made of Canada a nation ; he guided that nation through 
the nebulous stages of its existence, and left it united, 
strong and vigorous, a monument to his patriotic and far- 
sighted statesmanship, in the crypt of St Paul's Cathedral 
a memorial has rightly been placed to him as a states- 
man, not merely of Canada, but of the Empire. In 
unveiling that memorial, Lord Rosebery fitly epitomized 
the meaning of his life and work when he said: “We 
recognize only this, that Sir John Macdonald had grasped 
the central idea that the British Empire is the greatest 
secular agency for good now known to mankind ) that that 
was the Nccrct of his success ; and that he determined to 
die under it, and strove that Canada should live under it.” 

The authorized and most trust worthy biography of Sir John A. 
Macdonald is one written by his private secretary, Joseph Pope 
(2 vols. , Arnold). Others liavo been written by his nephew, 
Colonel J. Pennington M/iepherson, and by Mr J. E. Collins. A 
bright and amusing anecdotal life has also been compiled by Mr 
E. I). Biggar (Montreal, J. Lovell and Sons). (a. b. P.) 


MACE! 

T HE namo Macedonia is now generally given to that 
portion of European Turkey which is bounded on 
the N. by the Kara-Dagh mountain range and the frontier 
of Bulgaria, on the E. by the river Mesta, on the S. by 
the Aegean Sea and the frontier of Greece, and on the W. 
by an ill-defined lino coinciding with tho chains of Shar, 
Grammos, and Piudus. Tho limits thus marked out do 
not correspond with thoso of any Turkish administrative 
division or with any ethnical boundary. In Macedonia 
are included the vilayets of Selanik (Salonica), the eastern 
and greater portion of the vilayet of Monastir (sanjaks of 
Monastir, Servia, and pirt of that of Kortcha), and the 
south-eastern portion of the vilayet of Kossovo (sai\jak of 
Uskiib). Tho coast -lino is broken by the remarkable 
peninsula of Chalcidice, with its three promontories of 
Athos (anc. Acte\ Longos ( Sithonia\ and Cassandra 
( Pallem ). The country is divided into two almost equal 
portions by tho river Vardar (anc. Axios\ the valley of 
which has always constituted the principal route from 
Central Europe to the Aegean. The other important 
rivers are the Struma (Strymon) and Mosta (Nesto*), to 
the east, running almost parallel to the Vardar, and the 
Bistritza (one. jSalmcmon) to the south, all falling into 
the ASgean. The Struma runs through a narrow defile 
till within a short distance of the sea ; the valleys of the 
other rivers and their tributaries broaden here and there 
into fertile upland basins, which were formerly lakes. Of 
these the extensive plateau of Monastir ( Vitolia\ drained 
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McDOW#ll f Irvin (1818-1885), American soldier, 
was born in Columbus, Ohio, on 15th October 1818, and 
after early training in France graduated at the United 
States Military Academy in 1838. He was adjutant and 
instructor at West Point, 1841-45, won brevet rank in 
the Mexican war, and served as adjutant-general, chiefly 
at Washington, until 1861, being promoted to major in 
1856. While inspector on General Scott’s staff and 
occupied in mustering volunteers at the capital, he was 
made brigadier-general in May 1861, and placed in com- 
mand during the premature Virginian campaign of July, 
which ended in the defeat at Bull Run. Under McClellan 
he became a corps commander and major-general of volun- 
teers (March 1862). When the Peninsular campaign 
began, McDowell’s column was detained against McClellan’s 
wishes, and, eventually united with General John Pope, en- 
gaged at Cedar Mountain, Rappahannock Station, and the 
second Bull Run. McDowell was relieved of duty in the 
field (September 1862), sharing Pope’s odium, and served 
at the Pacific coast 1864-68.* He became (November 
1872) major-general of regulars, was retired in 1882, 
and died at San Francisco, California, on 4th May 1885. 
His military merits during the Civil War have provoked 
much discussion. He appears to have been a faithful, 
unselfish, energetic soldier, in patriotic sympathy with 
the Administration, and capable of the highest achieve 
ment as commander when well sustained. But he was 
perhaps too ready to brave great risks at the instance 
of his superiors, and hence lost instead of gained by his 
early opportunities. (j. seir.) 

Macduff, a police burgh, burgh of barony, seaport, 
watering-place, and railway station, 1| miles east of Banff, 
Scotland. It is an important centre for the herring fishing, 
and has a good bathing beach and a minoral well ; also a 
town hall. The harbour, constructed by the duke of Fife, 
was transferred to the burgh in 1898. Population (1881), 
3650; (1901), 3418. 
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by the Tcherna, is the most remarkable. The principal 
lakes are Ochrida, on the confines of Albania; Prespa, 
separated from Ochrida by the Galinitza mountains ; Os- 
trovo, midway between Prespa and the Yardar ; Tachino, 
on the lower course of the Struma ; and Beshik (Jiolbe), 
separating the Chalcidian peninsula from the mainland. 
The surface of the sountry is generally mountainous. The 
great chain of Rhodope, continued to tho north by the 
ltilska and Osogovska Planina, forms a natural boundary 
on the north ; the principal summit, MusallA (2924 metres), 
is just over the Bulgarian frontier. Between the upper 
courses of the Mesta and Struma is the Perim Dagh, or 
Pirin Planina (anc. Orbelos ), with Elin (2681 metros), con- 
tinued to the south by the Bozo Dagh; between the 
Struma and the Yardar are the Belasitza, Krusha, and 
other ranges; west of the Vardar the lofty Shar chain, 
terminating at its eastern extremity in Liubotru, supposed 
to be the highest mountain in the peninsula (3050 metres), 
continues the natural boundary, which is prolonged to- 
wards the south by the Grammos and Pindus ranges. 
Between the Vardar and the plain of Monastir the Nija 
range culminates in Kaimakzolan (2317 metres) ; south- 
west of Monastir is Mount Peristeri (2350 metres), overlook- 
ing Lake Prespa ; between Lake Ostrovo and the lower 
Bistritza are the Bennios and Kitarion ranges, with Doxa 
(1600 metres) and Turla (about 1000 metres). South of 
the Bistritza are the Cambunian mountains, forming the 
boundary of Thessaly, and terminating to the east in the 
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imposing mass of Elymboe, or Olympus (2985 metres). 
Lastly, Mount Athos, at the extremity of the peninusla 
of that name, reaches the height of 1935 metres. The 
general aspect of the country is bare and desolate, especi- 
ally in the neighbourhood of the principal routes; the 
trees have been destroyed, and large tracts of land remain 
uncultivated. Magnificent forests, however, still clothe 
the slopes of Rhodope and Findus. The well-wooded and 
cultivated districts of Grevena and Kastoria, which are 
mainly inhabited by a Ylach population, aro remarkably 
beautiful, and the scenery around Lakes Ochrida and 
Prespa is exceedingly picturesque. The climate is severe ; 
the spring is often rainy, and the melted snows from the 
encircling mountains produce inundations in the plains. 
The natural products are in general similar to those of 
southern Bulgaria and Servia — the fig, olive, and orange, 
however, appear on the shores of the Aegean, and in the 
sheltered valleys of the southern region. The best 
tobacco in Europe is grown on the southern declivity of 
Rhodope in the Kavala district. 

The population of Macedonia may perhaps be estimated 
at 2,200,000. Of this number about 1,300,000 are Chris- 
tians, belonging to various churches and nation- 
alities; more than 800,000are Mahommedans, and 
about 75,000 are Jews. Of the Christians, the 
great majority profess the Eastern Orthodox faith, owning 
allegiance either to the Greek patriarchate or the Bul- 
garian exarchate. Among the Orthodox Christians are 
reckoned some 4000 Turks. The small Catholic minority 
is composed chiefly of “ Uniate ” Bulgarians (about 3600), 
occupying the districts of Kukush and Doiran ; there aro 
also some 2000 Bulgarian Protestants, principally inhabit- 
ing the valley of Razlog. The Mahommcdan population 
is mainly composed of Turks (about 500,000). In ad- 
dition to these there are some 130,000 Bulgars, 120,000 
Albanians, 35,000 gypsies, and 14,000 Greeks, together 
with a smaller number of Vlaelis, Jews, and Circassians, 
who profess the creed of Islam. The Turkish statistics, 
which are entirely untrustworthy, take religion, not nation- 
ality, as the basis of classification. All Moslems, to whatever 
race they may belong, are included in the millet , or nation, 
of Islam. The Rflm, or Roman (t.&, Greek) millet com- 
prises all those who acknowledge the authority of the 
(Ecumenical Patriarch, and consequently includes, in 
addition to the Greeks, the Servians, the Vlachs, and a 
certain number of Bulgarians ; the Bulgar millet comprises 
the Bulgarians who accept the rule of the exarchate ; the 
other millets aro the Katolik (Catholics), Ermeni (Gregorian 
Armenians), Musevi (Jews), and Prodeftdan (Protestants). 
The population of Macedonia, at all times scanty, has 
undoubtedly diminished in recent years. The prevailing 
insecurity, the exactions of the Turkish officials, the 
severities practised by the authorities in the repression 
of political agitation, the prevalence of brigandage, author- 
ized and unauthorized, and the ravages of Albanian 
marauders in the western districts, have all tended to 
this result. For many years there has been a continual 
outflow of the Christian population in the direction of 
Bulgaria, Servia, and Greece, and a corresponding emigra- 
tion of the Turkish peasantry to Asia Minor. Many of 
the smaller villages are being abandoned by their inhabit- 
ants, who migrate for safety to the more considerable 
towns — the latter are usually situated at some point where 
a mountain pass descends to the outskirts of the plains. 
In the agricultural districts the Christian peasants, or 
rayew, are either small proprietors or cultivate holdings 
on the estates of Turkish landowners, receiving a certain 
portion of the product, after the payment of the tithe and 
other taxes to the Government. The upland districts are 
thinly inhabited by a nomad pastoral population. 
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Inhabited by a variety of races, Macedonia possesses a 
peculiar importance as the principal theatre of the struggle 
of nationalities in Eastern Europe. All the 
races which dispute the reversion of the Turkish 
possessions in Europe are represented within its B 
borders. Here are centred the rival aspirations of the 
various states which during the 19th century became 
detached from the Ottoman empire. The Macedonian 
problem may therefore bo described as the quint- 
essence of the Eastern Question. The Turks, the ruling 
race, form less than a quarter of the entire population, 
and their numbers arc steadily declining. The first 
Turkish immigration from Asia Minor took place under 
the Byzantine emperors before the conquest of the country. 
The first purely Turkish town, Yenije- Vardar, was founded 
on tho ruins of Vardar in 1362. After the capture of 
Salonica (1430), a strong Turkish population was settled 
in the city, and similar colonics were founded in Monastir, 
Ochrida, Serres, Drama, and other important places. In 
many of these towns half or more of the population is still 
Turkish. A series of military colonies were subsequently 
established at various points of strategic importance along 
the principal lines of communication. Before 1360 largo 
numbers of nomad shepherds, or Yuruks, from the district 
of Konieh, in Asia Minor, had settled in the country ; 
their descendants are still known as Konariotes. Further 
immigration from this region took place from time to time 
up to the middle of the 18th century. After the establish- 
ment of the feudal system in 1397, many of the Seljuk 
noble families came over from Asia Minor ; their descend- 
ants may bo recognized among the beys or Moslem land- 
owners in southern Macedonia. At tho beginning of the 
18th century tho Turkish population was very considerable, 
but since that time it has continuously decreased. A low 
birth-rate, the exhaustion of the male population by 
military service, and great mortality from epidemics, 
against which Moslem fatalism takes no precautions, have 
brought about a decline which lias latterly beon hastened 
by emigration. On the other hand, there has been a con- 
siderable Moslem immigration from Bosnia, Servia, Bul- 
garia, and Greece, but the newcomers, or mohajirs , do not 
form a permanent colonizing element, and most of them 
remain housed in miserable dwellings on the outskirts of 
the larger towns. The Turkish rural population is found 
in three principal groups : the most easterly extends from 
tho Mesta to Drama, Pravishta, and Orfano, reaching the 
sea-coast on either side of Kavala, which is partly Turkish, 
partly Greek. The second, or central, group begins on 
the sea-coast, a little west of the mouth of tho Strymon, 
where a Greek population intervenes, and extends to the 
north-west along the Kara-Dagh and Belasitza ranges in 
tho direction of Strumnitza, Yeles, Shtip, and Eadovislit. 
This long line of Turkish colonies was probably designed 
to protect the Vardar valley, and to separate the Christian 
population into two divisions. The third, or southern, 
group is centred around Kailar, an entirely Turkish town, 
and extends from Lake Ostrovo to Seliije (Servia). Tho 
second and third groups are mainly composed of Konariot 
shepherds. Besides these fairly compact settlements there 
are numerous isolated Turkish colonies in various parts of 
the country. The Christian Turks already alluded to aro 
resident at Zoliachovo, in the Bozo Dagh ; they aro prob- 
ably descendants of the earliest colonists introduced by 
the Byzantine emperors. The Turkish rural population 
is quiet, sober, and orderly, presenting some of the best 
characteristics of the race. The urban population, on the 
other hand, has become much demoralized, while the 
official classes, from the gendarmes to the highest function- 
aries, are as a rule corrupt and avaricious, and seem to 
have parted with all scruple in their dealings with the 
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Christian peasantry. The Turks, though still numerically 
and politically strong, fall behind the other nationalities 
in point of intellectual culture, and the contrast is daily ' 
becoming more marked owing to the educational activity 
of the Christians. Originally a nomad race, they have 
noVer become rooted in the soil, and romigration to Asia 
Minor will probably be their ultimate destiny. 

The Greek and Vlach populations are not always easily 
distinguished, as a considerable proportion of the latter 
has been Hellenized. Both show a remarkable 
ana QnokM aptitudo for commerce; the Greeks have main- 
viachM. tained their language and religion, and the 
Vlachs their religion, with greater tenacity than 
any of the other races. From the date of the Ottoman con- 
quest until comparatively recent times, tho Greeks occupied 
an exceptional position in Macedonia, as elsewhere in the 
Turkish empire, owing to the privileges conferred on the 
patriarchate of Constantinople, and the influence subse- 
quently acquired by the great Phanariot families. All 
the Christian population belonged to the Greek millet 
and called itself Greek; tho bishops and higher clergy 
were exclusively Greek ; Greek was the language of the 
upper classes, of commerce, literature, and religion, and 
Greek alone was taught in the schools. The supremacy 
of tho patriarchate was consummated by the suppression 
of the autocephalous Slavonic churches of Ipek in 1766, 
and Ochrida in 1707. In the latter half of the 18th 
century Greek ascendancy in Macedonia was at its zenith ; 
its decline began with the War of Independence, the 
establishment of tho Hellenic kingdom, and the extinction 
of tho Phanariot, power in Constantinople. The patri- 
archate, nevertheless, maintained its exclusive jurisdiction 
over all the Orthodox population till 1870, when the Bul- 
garian exarchate was established, and tho Greek clergy 
continued to labour with undiminished zeal for the spread 
of Hellenism. Notwithstanding their venality and in- 
tolerance, their merits as tho only diffusers of culture and 
enlightenment in the past should not bo overlooked. The 
process of Hellenization made greater progress in the towns 
than in the rural districts of tho interior, where the non- 
Hollenic populations preserved thoir languages, which alone 
saved tho several nationalities from extinction. The typical 
Greek, with his superior education, his love of politics 
and commerce, and his distaste for laborious occupations, 
has always boon a dweller in cities. In Salonica, Scrres, 
Kavala, Kastoria, and other towns in southern Macedonia 
the Hellenic element is strong ; in the northern towns it 
is insignificant, except at Melnik, which is almost exclu- 
sively Greek. Tho Greek rural population extends from 
the Thessalian frontier to Kastoria and Yerria (Jienm) ; 
it occupies the whole Chalcidian peninsula and both banks 
of the lower Strymon from Horros to the sea, and from 
Nigrita on the west to Pravishta on the east ; there are 
also numerous Greok villages in tho Kavala district. The 
Mahommedan Greeks, known as Valachide occupy a con- 
siderable tract in the upper Bistritza valley near Grcvena 
and Liapsista. The purely Greek population of Mace- 
donia may possibly be estimated at a quarter of a million. 
The Vlachs, or Ilumaus, who call themselves Aromuni or 
Aromdni (/.<?., Homans), are also known as Kutwvlachs 
and Tzintzars: the latter two appellations are, in fact, 
nicknames, ** Kutzovlach ” meaning “ lame Vlach,” while 
“ Tzintzar ” denotes their inability to pronounce the Ru- 
manian cinel (five). The Vlachs are styled by some writers 
“ Macedo - Rurnans,” in contradistinction to the “Daco- 
Rurnans,” who inhabit the country north of the Danube. 
They are, in all probability, the descendants of the 
Thracian branch of the aboriginal Thraco-Illyrian popula- 
tion of tho Balkan [wminsula, the Illyrians being repre- 
sented by the Albanians. This early native population, 


which was apparently Heilenized to some extent under 
the Macedonian empire, seems to have been Lati niz ed in 
the period succeeding the Roman conquest, and probably 
received a considerable infusion of Italian blood. How- 
ever this may be, the Latin origin of the Vlach language 
is indisputable. There is evidence to show that Latin 
was generally spoken by the peasantry of the interior 
before the Slavonic invasion. The Latin-speaking race 
was expelled from the plains by the Slavonic immigrants, 
and took refuge in the mountainous districts, where it still 
remains. The Vlachs are for the most part either high- 1 
land shepherds or wandering owners of horses and mules. 
Their settlements are scattered all over the mountains of 
Macedonia : some of these consist of permanent dwellings, 
others of huts occupied only in the summer. The com- 
pactest groups are found in the Pindus and Agrapha 
mountains (extending into Albania and Thessaly), in the 
neighbourhood of Monastir, Grevena, and Kastoria, and 
in the district of Meglen. The Vlachs who settle in the 
lowland districts are excellent husbandmen. The urban 
population is 'considerable ; the Vlachs of Salonica, Mona- 
stir, Serres, and other large towns are, for the most part, 
descended from refugoes from Moschopolis, once the 
principal centre of Macedonian commerce. At the be- 
ginning of the 18th century this Vlach city numbered 
80,000 inhabitants ; it was plundered by the Albanians in 
1769, and ultimately destroyed by Ali Pasha in 1788. 
The towns of Metzovo, on the confines of Albania, and 
Klisura, in the Bistritza valley, are almost exclusively 
Vlach. The urban and most of the rural Vlachs are 
bilingual, speaking Greek as well as Rumanian ; a great 
number of the former have been completely Hellenized, 
partly in consequence of mixed marriages, and many of 
tho wealthiest commercial families of Vlach origin are 
now devoted to the Greek cause. The Vlachs of Macedonia 
possibly number 90,000, of whom only some 3000 are 
Mahommedans. The Macedonian dialect of the Rumanian 
language differs mainly from that spoken north of the 
Danube in its vocabularyand certain phonetic peculiarities ; 
it contains a number of Greek words which are often replaced 
in the northern speech by Slavonic or Latin synonyms. 

The Albanians, called by the Turks and Slavs Amaut& y 
by the Greeks ’Ap/Lnarcu, and by themselves Shkyijjetar, 
have always been the scourge of western Mace- Tb9 
donia ; even before the Turkish conquest these Albanians , 
predatory mountaineers were accustomed to &****• 
devastate the fertile valleys inhabited by the alan *' * c - 
agricultural Slavonic population. After the first Turkish 
invasion of Albania many of the chiefs or beys adopted 
Mahommedanism, but the conversion of the great bulk of 
the people took place in the 16 th and 17 th centuries. 
This change of faith was productive of serious conse- 
quences to their Christian neighbours. Professing the 
croed of the dominant Power and entitled to bear arms, 
the Albanians were enabled to push forward their limits 
at the expense of the defenceless population around them, 
and their encroachments have contuiued to the present 
day. They have not only advanced themselves, but have 
driven to the eastward numbers of their Christian com- 
patriots and a great portion of the once-prosperous Vlach 
population of Albania. The indulgence extended to them 
by the Porte has been requited by constant rebellions: 
with the decline of the Ottoman power in the 18th cen- 
tury the arrogance of the Albanian chieftains increased, 
and their military energies were as often employed in 
combating the .Turkish authority as in prosecuting local 
feuds or raiding the Christian peasantry. The ravages 
of Ali Pasha of Tepelen, who maintained a practically 
independent sovereignty at Iannina from 1788 to 1832, 
wi^l long be remembered in Macedonia : in his time the 
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Albanians established themselves in the district of Xortcha 
and on the southern shores of Lake Ochrida, ejecting the 
Slavonic population. In 1830 Arslan Bey and other 
Albanian chiefs, who had revolted and invaded Macedonia, 
were invited to Monastir under pretext of an armistice by 
the Qrand Vizier, Beshid Pasha, and were massacred with 
500 of their followers as they were about to partake 
of a banquet prepared by their host. A little later an 
Albanian invasion under Mustafa Pasha of Scutari was re- 
pulsed by the Grand Vizier, and the Slavonic population was 
re-established in the district of Ochrida. In recent years 
Albanian revolts and disturbances have been frequent 
along the western coniines of Macedonia, especially in the 
neighbourhood of Dibra : the Slavonic peasants have been 
the principal sufferers from these troubles, while the Porte, 
in pursuance of the “Islamic policy” adopted by the 
Sultan Abdul Hamid II., deals tenderly with the recal- 
citrant believers. An invincible repugnance to the pay- 
ment of taxation, and an equally strong aversion from 
regular military service are the main causes of Albanian 
discontent and the principal obstacles to a farther advance 
of the race into Macedonia. While confined to their 
mountains the tribesmen escape both these obligations, 
and enjoy greater facilities for plundering the populations 
of the plains. In southern Macedonia the Albanians of 
the Tosk race extend over the upper Bistritza valley as 
far west as Kastoria, and reach the southern and western 
shores of Lakes Prespa and Ochrida: they are also 
numerous in the neighbourhood of Monastir. In northern 
Macedonia the Albanians are of the Gheg stock : they 
have advanced in large numbers over the districts of 
Dibra, Kalkandele, and Uskiib, driving the Slavonic popu- 
lation beforo them. The total number of Albanians in 
Macedonia may be estimated at about 120,000, of whom 
some 10,000 are Christians (chiefly orthodox Tosks). 
Without a national literature, a common religion, or any 
of the elements of unity, the Albanians, notwithstanding 
their remarkable self-assertiveness, cannot Ikj regarded as 
an important political factor in Macedonia. (For the 
origin, languago, and institutions of this singular race, 
see Albania, vol. xxv.) The Circassians, who occupy 
some villages in the neighbourhood of Serres, now 
scarcely number 3000 : their predatory instincts may be 
compared with those of the Albanians. Tho Jews had 
colonies in Macedonia in the time of St Paul, but no 
trace remains of these early settlements. Tho Jews now 
found in the country descend from refugees who fled 
from Spain during the persecutions at the end of the 15 th 
century : they speak a dialect of Spanish, which they write 
with Hebrew characters. They forifl a flourishing com- 
munity at Salonica, which numbers more than half the 
population : their colonies at Monastir, Serres, and other 
towns are poor. A small proportion of the Jews, known 
as Deunme by the Turks, have embraced Mahommedanism. 

With the exception of the southern and western dis- 
tricts already specified, the principal towns, and certain 
Tbe isolated tracts, tho whole of Macedonia is in- 
Slavonlc habited by a race or races speaking a Slavonic 
popula • dialoct. If language is adopted as a test, the 
Hon. great bulk of tho rural population must be de- 
scribed as Slavonic. The Slavs first crossed the Danube 
at the beginning of the 3rd century of our era, but their 
groat immigration took place in the 6th and 7th centuries. 
They overran the entire peninsula, driving the Greeks to 
the shores of the Aegean, the Albanians into tho Mirdite 
country, and the Latinized population of Macedonia into 
the highland districts, such as Pindus, Agrapha, and 
Olympus. Slavonic place-names, occurring in regions 
where every other trace of the immigration has now dis- 
appeared, bear witness to the multitude of the invaders 
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and the permanency of their settlements. The Slavs, a 
primitive agricultural and pastoral people, were often 
unsuccessful in their attacks on the fortified towns, which 
remained centres of Hellenism. In the outlying parts of 
the peninsula they were absorbed, or eventually driven 
back, by the original populations, but in the central 
region they probably assimilated a considerable proportion 
of the Latinized races. Tho western portions of the 
peninsula were occupied by Serb and Slovene tribes : the 
Slavs of the eastern anil central iwrtions were conquered 
at the end of the 7th century by the Bulgarians, a Ugro- 
Finnish horde, who established a despotic political organi- 
zation, but being less numerous than the subjected race, 
were eventually absorbed by it. The Mongolian physical 
type, which prevails in tho districts between tho Balkans and 
the Danube, is also found in central Macedonia, and may bo 
recognized as far west as Ochrida ami Dibra. in general, 
however, the Macedonian Slavs differ somewhat both in 
appearance and character from their neighbours beyond 
the Bulgarian and Servian frontiers: the peculiar type 
which they present is probably due to a considerable ad- 
mixture of Vlacli, Hellenic, Albanian, and Turkish blood, 
and to the influence of the surrounding races. Asiatic 
colonization under tho Byzantine emperors from the 9th 
to the 1 3th century has perhaps in some degree affected 
tho Slavs as well as the other races in the southern 
half of Macedonia. Almost all independent authorities, 
however, agree tlrnt the bulk of the Slavonic population 
of Macedonia is Bulgarian. The principal indication is 
furnished by tho language, which, though resembling 
Servian in some respects («.#., the case-endings, which are 
occasionally retained), presents most of the characteristic 
features of Bulgarian (see Buluakja, Part ILL, vol. xxvi.). 
Among these may be mentioned the suffix-article, the 
nasal vowels (retained in the neighbourhood of Salonica 
and Kastoria, but modified elsewhere as in Bulgarian), 
the retention of l (<?.</., vulk “wolf,” bel “white”; 
Servian vuk, beo) 9 and the loss of the infinitive. There 
are at least four Slavonic dialects in Macedonia, but the 
suffix-article, though varying in form, is a constant feature 
in all. The Slavs of western Macedonia are of a lively, 
enterprising character, and share the commercial aptitude 
of the Vlaclis : those of the eastern and southern regions 
are a quiet, sober, hard-working agricultural race, more 
obviously homogeneous with the population of Bulgaria. 
In upper Macedonia large family communities, resembling 
the Servian and Bulgarian zadruya , are commonly found : 
they sometimes number over 50 members. The whole 
Slavonic population of Macedonia may bo estimated at 
about 1,150,000, of whom about 1,000,000 are Christians 
of the Orthodox faith. Tho majority of the latter now 
own allegiance to the Bulgarian exarchate, but a certain 
minority still remains faithful to the Greek patriarchate. 
The Moslem Bulgarians form a considerable element : they 
are found principally in the valley of the upper Mesta and 
tho lthodope district, where they are knoAvn as Pomaks 
or “ helpers,” auxiliaries to the Turkish army. Other 
groups exist in the neighbourhood of IJskub and Dibra. 
The conversion of the Pomaks took place at various 
intervals from the 15th to the 18th century : for a long 
period these mountaineers, a remarkably fine race, main- 
tained a position of absolute independence under their 
boys and agas. One of their principal villages, Dospat, 
was destroyed by raiders from over tho Bulgarian frontier 
in 1895. 

Tho embittered struggle of the rival nalionalities in 
Macedonia dates from the middle of the 19th century. 
Until that j>eriod the Greeks, owing to their superior 
culture and their privileged position, exercised an exclusive 
influence over the whole population professing the Orthodox 





398 MACEDONIA 


faith. All Macedonia was either Moslem or Orthodox 
Christian, without distinction of nationalities, the Catholic 
or Protestant millets being inconsiderable. The 
mroo*- opposition to Greek ecclesiastical ascend- 

jvatfs ftnc y 0411116 from Bulgarians. The Bulgarian 
literary revival, which took place in the earlier 
part of the 19 th century, was the precursor of the 
ecclesiastical and national movement which resulted in 
the establishment of the exarchate in 1870 (see Bul- 
gama, Parts II. and III.). In the course of the struggle 
some of the Bulgarian leaders entered into negotiations 
with Homo; a Bulgarian uniate church was recognized 
by the Porte, and the pope nominated a bishop, who, 
however, was mysteriously deported to Russia a few days 
after his consecration (1861). The first exarch, who 
was elected in 1871, was excommunicated with all his 
followers by the patriarch, and a considerable number of 
Bulgarians in Macedonia — the so-called u Bulgarophonos ” 
— fearing the reproach of schism, or influenced by other 
considerations, refrained from acknowledging the new 
spiritual power. Many of the recently converted uniates, 
on the other hand, offered their allegiance to the exarch. 
The firman of the 28th February 1870 specified a number 
of districts within the present boundaries of Bulgaria and 
Servia, as well as in Macedonia, to which Bulgarian 
bishops might bo appointed ; other districts might be 
subjected to the exarchate should two -thirds of the 
inhabitants so desire. In virtue of the latter provision 
the districts of Voles, Ochrida, and Uskiib declared for 
the exarchate, but the Turkish Government refrained 
from sanctioning the nomination of Bulgarian bishops to 
these dioceses. It was not till 1891 that the Porte, at 
the instance of Stamboloff, the Bulgarian prime minister, 
whoso demands wore supported by the Triple Alliance and 
Great Britain, issued the Iwrat, or exequatur, for Bulgarian 
bishops at Ochrida and Uskiib; the sees of Veles and 
Nevrokop received Bulgarian prelates in 1894, and those 
of Monastir, Strumnitza, and Dibra in 1898. The 
Bulgarian position was further strengthened in the latter 
year by the establishment of “ commercial agents ” repre- 
senting the principality at Salonica, Uskiib, Monastir, 
and Serres. During this period (1891-98) the Bul- 
garian propaganda, entirely controlled by the spiritual 
power and conducted within the bounds of legality, made 
rapid and surprising progress. In latter years the inter- 
ference of the Macedonian committee at Sofia, in which 
the advocates of physical force predominate, has done 
much to injure the movement ; the hostility of the Porte 
has been provoked and the sympathy of the Powers alien- 
ated by a series of assassinations and other crimes. Accord- 
ing to the official figures, the Bulgarian schools, which 
in 1893 were 554, with 30,267 pupils and 853 teachers, 
were, in 1898, 762 (including 68 secondary schools), with 
39,466 pupils and 1778 teachers. The Rumanian move- 
ment comes next to the Bulgarian in order of time. The 
Vlachs had shown greater susceptibility to Greek influ- 
ence than any of the other non -Hellenic populations of 
Macedonia, and, though efforts to create a Rumanian pro- 
paganda wero made as early as 1855, it was not till after 
the union of the principalities of Wallachia and Moldavia 
in 1861 that any indications of a national sentiment 
appeared amongst them. In 1886 the principal apostle of 
the Rumanian cause, a priest named Margaritis, founded a 
gymnasium at Monastir, and the movement, countenanced 
by the Porte, supported by the French Catholic missions, 
and to some extent encouraged by Austria, has made no 
inconsiderable progress since that time. There are now 
about forty Rumanian schools in Macedonia, including two 
gymnasia, and large sums are devoted to their maintenance 
by the ministry of education at Bucharest, which also 


provides qualified teachers. The Ru m a nian and Servian 
movements are at a disadvantage compared with the 
Bulgarian, owing to their want of an ecclesiastical organi- 
zation, the orthodox Vlachs and Serbs in Turkey owning 
allegiance to the Greek patriarchate. The Governments of 
Bucharest and Belgrade have therefore endeavoured to 
obtain the recognition of Vlach and Servian millets, the 
former demanding the establishment of a Rumanian 
bishopric at Monastir, while the latter seeks the restora- 
tion of the patriarchate of Ipek and the appointment of a 
Servian metropolitan at Uskiib. Their efforts, however, 
have hitherto been unsuccessful. The Servian movement 
in Macedonia is of comparatively recent date. Previously 
to 1878 the hopes of the Servians were centred on Bosnia, 
Herzegovina, and the vilayet of Kossovo ; but when the 
Berlin Treaty assigned Bosnia and Herzegovina to Austria, 
the national aspirations were directed to Macedonia, the 
Slavonic population of which was declared to be Servian. 
The strained relations existing between Russia and 
Bulgaria from 1886 to 1895 were to the advantage of the 
Servian propaganda, which since 1890 has made remark- 
able progress. Great expenditure has been incurred by 
the Servian Government in the opening and maintenance 
of schools. At the beginning of 1899 there were stated 
to bo 178 Servian schools in the vilayets of Uskiib, Salonica, 
and Monastir (including fifteen gymnasia), with 321 
teachers and 7200 pupils. The Albanian movement has 
not yet taken definite shape, and its future development 
seems doubtful. Some of the Albanian chiefs have 
demanded the establishment of schools in which their 
language will be taught, but their request has been per- 
sistently refused by the Porte. Notwithstanding the 
encroachments of their rivals, the impoverishment of the 
patriarchate, and the injury sustained by their cause in 
1897, the Greeks still maintain a large number of schools; 
according to statistics prepared at Athens there were in 
1901, 927 Groek schools in the vilayets of Salonica and 
Monastir (including five gymnasia), with 1397 teachers 
and 57,607 pupils. The great educational activity dis- 
played by the proselytizing movements in Macedonia, while 
tending to tho artificial creation of parties, daily widens the 
contrast between the progressive Christian and the back- 
ward Moslem populations, and must sooner or later bring 
about a change in tho present system of government. 
Meanwhile the reforms stipulated by Article XXIII. of the 
Berlin Treaty have neither been carried out by the Porte 
nor insisted upon by the Powers. 

Macedonia, like the neighbouring Balkan countries, still 
awaits exploration ; as yet we possess but scanty indications 
of the earlier developments of civilization in 
these regions. This is especially true with regard * qu M * 
to the most primitive epoch, although there can be little 
doubt that the ancient indigenous population has left 
traces behind it which will one day be brought to light. 
The numerous tumuli which occur in the plains, more 
particularly in the valley of the Vardar, have not yet been 
systematically investigated ; excavations, however, have 
been made by Korte and Franko at Niausta and near 
Salonica (see Kretschner, Evrdeitung in die Gesckichte der 
griechuchen Sprache , pp. 176, 421), and fragments of 
primitive pottery, with peculiar characteristics, have been 
found by M. Perdrizet at Tchepolje, on the left bank of 
Lake Tachino. The oldest archaeological monuments of 
Macedonia are its coins, for which the mines of Crenides 
(the later Philippi), at the foot of Mount Pangams* of 
Chalcidice, of the island of Thasos, and of the mountains 
between Lake Prasias and the ancient Macedonian kingdom 
(Herod, v. 17), furnished abundance of metal. From the 
reign of Alexander I., the ej>och of the Persian wars, the 
Macedonian dynasty issued silver coins of a purely Greek 
• 
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style. The Thracian communities around Mount P&ngseus I 
also produced a variety of coins, especially at the beginning I 
of the 5th century. The great octodrachms of this period 
were perhaps struck for the purpose of paying tribute to 
the Persians when the country between the Strymon and 
the Nestos was in their possession ; most of the specimens 
have been found in Asia Minor. These large pieces pre- 
sent many characteristics of the Ionian style ; it is evident 
that the Thracians derived the arts of minting and engrav- 
ing from the neighbouring Thasos, itself a colony from 
the Ionian Paros. The monarchs of Pella were enthusiastic 
admirers of Hellenic culture, and their court was doubtless 
frequented by Greek sculptors as well as men of letters, 
such as Herodotus and Euripides. At Pella has been 
found a funerary stele of the late 5th or early 4th century 
representing a Macedonian hetasrus — a beautiful specimen 
of the best Greek art, now preserved in the Imperial 
Ottoman Museum at Constantinople. To the Hellenic 
period belong the vaulted tombs under tumuli discovered 
at Pella, Pydna, Palatitza, and other places; the dead 
were laid in marble couches ornamented with sculptures, 
like those of the so-called sarcophagus of Alexander at 
Constantinople. These tombs doubtless received the 
remains of the Macedonian nobles and hetceri ; in one of 
them a fresco representing a conflict between a horseman 
and a warrior on foot has been brought to light by Kinch. 
Similarly-constructed places of sepulture have been found 
at Eretria and elsewhere in Greece. At Palatitza the 
ruins of a remarkablo structure, perhaps a palace, have 
been laid bare by Heuzey and Daumet. Unlike Greece, 
where each independent city had its acropolis, Macedonia 
offers few remnants of ancient fortification ; most of the 
country towns appear to have been nothing more than open 
market-centres. The most interesting ruins in the country 
are those of the Homan and Byzantine epochs. Salon ica 
(Thessalonica) in the time of the Low Empire was one of 
the greatest cities in the world. Of its two triumphal 
arches, one, the “ Yardar Gate,” which marked the end of 
the Via Egnatia, has been recently demolished ; the other, 
which has been proved by Kinch to commemorate the 
victories of Galerus, is one of the largest structures of 
the kind in existence. Between these stood the beautiful 
monument with caryatides known as Las Escantadas , the 
fragments of which have been conveyed to Paris, and have 
latterly been put together at the Louvre. For the unique 
Byzantine churches of Salonica, with their interesting 
mosaics, the work of Tcxier and Pullan should be con- 
sulted. The celebrated marble ambon of the church of 
St George, with reliefs representing the adoration of the 
Magi, was removed to Constantinople in 1899. The con- 
version of these churches into mosques has preserved 
them from destruction, though not from disfigurement. 
The walls of Salonica are among the most interesting 
constructions of Byzantine military architecture ; they have 
been repaired at various epochs, and numerous sarcophagi 
and fragments of Greek and Homan temples are built up 
in the masonry. The Byzantine fortifications and aqueduct 
of Kavala are also remarkable. At Verria (Jteroea) may 
be seen some Christian remains, at Melnik a palace of the 
age of the Comneni, at Sorres a Servian fortress built 
by Dushan. The remains at Filibejik (Philippi) are 
principally of the Homan and Byzantine periods; the 
numerous ex voto rock-tablets of the acropolis are especi- 
ally interesting. The Homan inscriptions found in 
Macedonia are mainly funerary, but include several 
ephebic lists. The funerary tablets afford convincing 
proof of the persistence of the Thracian element, notwith- 
standing Hellenization and Latinization ; many of them, 
for instance, represent the well-known Thracian horseman 
hunting the wild boar. 


Mount Athob. 

The ^ picturesque promontory of Mount Athos (Greek 
* Ay tov'Opos, Turkish A intros , Italian Monte Santo) possesses 
a peculiar interest, owing to its unique group of monastic 
communities with their mediaeval customs and institu- 
tions, their treasures of Byzantine art and rich collections 
of manuscripts. The promontory is about 40 miles in 
length, with a breadth varying from 4 to 7 miles ; its 
whole area belongs to the various monasteries. It was 
inhabited in the earliest times by a mixed Greek and 
Thracian population ; of its five cities mentioned by 
Herodotus few traces remain ; some inscriptions discovered 
on the sites have been published by Leake. The legends 
of the monks attribute the first religious settlements to 
the age of Constantine, but the hormitages arc first 
mentioned in historical documents of the 9th century. It 
is conjectured that the mountain was at an earlier period 
the abode of anchorites, whose numbers were increased 
by fugitives from the iconoclastic persecutions (726-842). 
The “ ccnobian ” rule to which many of the monasteries 
still adhere was established by St Athanasius, the founder 
of the great monastery of Laura, in 969. U nder a constitu- 
tion approved by the Emperor Constantine Monomachos 
in 1046, women and female animals were excluded from 
the Holy Mountain. In 1060 the community was with- 
drawn from the authority of the Patriarch of Constanti- 
nople, and a monastic republic was practically constituted. 
Owing to the timely submission of the monks to the 
Turks after the capture of Salonica (1430), their privi- 
leges were respected by successive sultans : a tribute is 
paid to the Turkish Government, which is represented by 
a resident leaimakam , and the community is allowed to 
maintain a Bmall police force. Under tho present con- 
stitution, which dates from 1783, the general affairs of the 
commonwealth are entrusted to an assembly (c rvvafa) 
of twenty members, one from each monastery; a com- 
mittee of four members, chosen in turn, styled epistates 
(fVtoTttTai), forms tho executive. The president of the 
committee (o 7 rpwros) is also tho president of the assembly, 
which holds its sittings in the village of Karyes. The 
twenty monasteries, which all belong to the order of St 
Basil, aro : Laura (y A avpa\ founded in 963 ; Vatop 6 di 
(Bcnwcfiioc), said to havo been founded by tho Emperor 
Theodosius ; Rossikdn (‘Pukhtikov), the Russian monastery ; 
Chiliand&ri (Xikiavrdpiov : variously derived from x^ loL 
acfyjcs and \ikia keovrdpia), founded by tho Servian 
prince Stephen Nemanya; Iveron (y povy rm'*lfJ$pwv), 
founded by Iberians, or Georgians; Esphigmenu (rov 
’Etrfaypevov : the name is derived from the confined 
situation of the monastery) ; Kutlumusli (Kovrkovpovtry) ; 
Pandocratoros (rofi II avroKparopos) ; Philotheu kodcov ) ; 
Caracal lu (tov Ka pandkkov ) ; St Paul (tov ay iov IlavAov); 
St Denis (rov ay iov Atovvtrtov); St Gregory (tov dyiov 
Tpyyopiov ) ; Simdpetra (Sipoircrpa ) ; Xeropotdmu (rov 
Sr;po 7 roTa/iov) ; St Xenophon (rov dyiov Scvo^JWos) ; 
Dochiarfu (&o\€ia pciav ) ; Constamonltu (Kuivorrapovirov ) ; 
Zogr&phu (rofi Zuy pdcfiov ) ; and Stavronikitu (rov Erav- 
poviKirov). The “ cenobian ” monasteries (Kowbfiia), each 
under the rule of an abbot (yyovpevos), are subjected to 
severe discipline ; the brethren are clothed alike, take 
their meals (usually limited to bread and vegetables) in 
the refectory, and possess no private property. In the 
“ idiorrhythmic ” monasteries ( i&ioppvdpiKd ), which are 
governed by two or three annually elected wardens 
(brirpoirot), a less stringent rule prevails, and the monks 
are allowed to supplement the fare of the monastery 
from their private incomes. Dependent on tho several 
monasteries are twelve sketes (crKyna, wricyrypia), or 
monastic settlements, some of considerable size, in which 
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a still more ascetic mode of life prevails : there are, 
further, several metoeh s or farms a )» and many 

hundred hermitages (*<AAla). The monasteries, with 
the exception of Iiossikon (St Panteleimon) and the 
Serbo-Bufgarian Cliiliandari and Zographu, are occupied 
exclusively by Greek monks. The large skete of St 
Andrew and some others belong to the Russians ; there 
are also Rumanian and Georgian sketes. The great 
monastery of Rossikon, which numbers nearly a thousand 
iumates, has been under a Russian abbot since 1875; it 
is regarded as one of the principal centres of the Russian 
politico-religious propaganda in the Levant. The taste- 
less style of its modern buildings is out of harmony with 
the quaint beauty of the other monasteries. Furnished 
with ample means, the Russian monks neglect no 
opportunity of adding to their possessions on the Holy 
Mountain ; their encroachments are resisted by the 
Greek monks, whose wealth, however, has been much 
diminished by the secularization of their estates in Greece 
and Rumania. The population of the Holy Mountain 
numbers from 6000 to 7000; about 3000 are monks 
(KaXcyepot), the remainder being lay brothers (* 007 * 1 * 01 ). 
The monasteries, which are all fortified, generally consist 
of large quadrangles enclosing one or more churches; 
standing amid rich foliage, they present a wonderfully 
picturesque appearance, especially when viewed from the 
sea. Their inmates, when not engaged in religious 
services, occupy themselves with husbandry, fishing, and 
various handicrafts; the standard of intellectual culture 
is not high. A large academy, founded by the monks 
of Vatopedi in 1749, for a time attracted students from 
all parts of the East, but ovontually proved a failure, 
and is now in ruins. The muniment rooms of tho 
monasteries contain a marvellous series of documents, 
including chrysobulls of various emperors and princes, 
sigillia of tho patriarchs, fcypiea, irades, and other docu- 
ments, the study of which will throw an important light 
on the political and ecclesiastical history and social life 
of the East from the middle of the 9th century. Up to 
comparatively recent times a priceless collection of classical 
manuscripts was preserved in the libraries ; many of them 
wore destroyed during the War of Greek Independence by 
the Turks, who employed tho parchments for the manu- 
facture of cartridges ; others fell a prey to the neglect or 
vandalism of the monks, who it is said, used the material 
os bait in fishing ; others have been sold to visitors, and a 
considerable number have been removed to Moscow and 
Paris. The library of Simopetra was destroyed by fire in 
1891. There is now little hope of any important discovery 
of classical manuscripts* The codices remaining in the 
libraries are for the most part theological and ecclesiastical 
works. Of the Greek manuscripts, numbering about 
11,000, 6618 have been catalogued by Professor Spyridon 
Lambros of Athens ; his work, however, doos not include 
the MSS. in some of tho sketes or those in tho libraries 
of Lauri and Vatopedi, of which catalogues (hitherto un- 
published) have been prepared by resident monks. The 
Slavonic and Georgian MSS. have not been catalogued. 
Apart from tho illuminated MSS., the mural jointings, 
the mosaics, and the goldsmiths* work of Mount Athios 
are of infinite interest to the student of Byzantine art. 
The frescoes in general date from the 15th or 16th 
century : some are attributed by the monks to Panselinos, 
“the Raphael of Byzantine painting,” who apparently 
flourished in the time of the Faleologi. Most of them 
have been indifferently restored by local artists, who 
follow mochanically a kind of hieratic tradition, the 
principles of which are embodied in a work on iconography 
by the monk Dionysius, a pupil of Panselinos. The 
same spirit of conservatism is manifest in tho architecture 
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of the churches, which are all of the mediaeval Byzantine 
type. 

Authorities. —Hah n. Beist von Belgrad nach Salonika 
Vienna, 1868.— Yastreboff. Obiehai i pesni turetskikh Ssrbov, 
8t Petersburg, 1886.— “Ofeicoff” (Shopoff). La Mdcidoine 
au point de vue ethnographique , historique et philologiqus . Philip* 
popolis, 1888. — Oopchevitch. Makedonian umd Alt Serbian . 
Vienna, 1889. — Vbrkovitoh. Topografichesko-ethnographicheskii 
ocherk Makedonii. St Petersburg, 1889. — Burada. Oereetari 
despre scoalele Homanesci din Twrcia. Bucharest, 1890. — Toma- 
schek. Die heutiaen Bewohner Macedonians (Bonder * Abdruck 
aus den Verhandlungen des IX. D. Geographen - Tages in 
Wien, 1891). Berlin, 1891 ; Die aUen Thrdker. Vienna, 1898. 
— BfeRAUD. La Turquie et VJLelUnisme contemporain. Paris, 
1893. — La Macidoine. Paris, 1900. — Shopoff. Is shivota 
i voloshenieto na Bulgarite v vilayetitc. Pliilippopolis, 1894. — 
Weigand, Die Aromunen. Leipzig, 1895 ; Die naiionaUn 
Bestrebungen der Balkanvolker . Leipzig, 1898. — Nikolaides. 
La Macddoine, Berlin, 1 899.—* ‘ Odysseus. ” Turkey in Europe, 
London, 1900. — Kunchoff. Makedonia: etnografia i statistika. 
Sofia, 1900. 

For the antiquities and Mount Athos see Heuzey et Daumet. 
Mission ardtiotogique en Macddoine . Paris, 1865. — Duchesne et 
Baykt. Mimoirt sur une Mission en Macedoine et au Mont Athos . 
Paris, 1876. — Texier and Pullan. Byzantine Architecture. 
London, 1864. — Barclay V. Head. Catalogue of Greek Coins : 
Macedonia. London, 1879. — Kinch. Dare de triomphe de 
Salonique. Paris, 1890 ; Beretnung om en archaeologisk Heist i 
Makedonien. Copenhagen, 1893. — Mommsen. Suppl. to vol. iii. 
Corpus inscript, latinarum, Berlin, 1893.— Perdrizet. Articles 
on Macedonian archeology and epigraphy in Bulletin dc Carres • 
pondance hellenique since 1894. — Dimitsas. h M aiccdoyla iv \l0ots. 
Athens, 1896. — Langloib. Le Mont Athos et ses monasUres 
(with a complete bibliography). Paris, 1867.— Brockhaus. Die 
Kunst in den Athos •Klbstern. Leipzig, 1891. — Riley. Athos, 
or the Mountain of the Monks. London, 1887. — Lambros. 
Catalogue of the Greek Manuscripts on Mount Athos , 2 vols. 
Cambridge, 1895 and 1900. — Gkdeon. 6*A0u>t. Constantinople, 
1886. (j. d. B.) 

Macerata, a town, bishop’s see, and capital of the 
province of the same name, the Marches, Italy, between 
the Apennines and the Adriatic, 43 miles by rail south of 
Ancona. It has a fine prefecture (formerly palace of the 
Gonzaga), a town hall, a university (1290), with a law 
faculty and special classes in medicine (11 professors, 310 
students, in 1898), an agricultural school, and an indus- 
trial institute. The industries comprise the making of 
bricks, matches, terra-cotta, and chemicals. Population 
(1881), 20,249 ; (1901), 22,806. 

IMacfarren, Sir George Alexander 

(1813-1887), English composer, was bom in London, 2nd 
March 1813, and entered the Royal Academy of Music in 
1829. A symphony by him was played at an Academy 
concert in 1830, and another in 1831 ; for the owning 
of the Queen’s Theatre in Tottenham Street, under the 
management of his father, in the latter year, he wrote 
an overture, and various similar works were provided for 
theatrical and other occasions. His Chevy Chase over- 
ture, the orchestral work by which he is perhaps best 
known, was written as early as 1836, and in a single 
night. On leaving the Academy in 1836, Macfarren was 
for about a year a music teacher in the Isle of Man. 
Undeterred by the untoward fate of an opera projected 
two years before, he wrote another, ultimately called El 
MalechoVy which was no more fortunate, three successive 
managers of theatres becoming bankrupt after they had 
promised to produce it. In 1837 he was appointed a 
professor at the Academy, and wrote his Romeo and Juliet 
overture. In the following year he brought out The Devil's 
Opera , one of his best works ; for Queen Victoria’s 
marriage in 1840 he joined his father in preparing an 
“Emblematical Tribute” for Drury Lane. Five years 
afterwards he became conductor at Covent Garden, 
producing the Antigone with Mendelssohn’s music; he 
finished an opera on Don Quixote in the same year, and it 
was produced under Bunn at Drury Lane in 1846; his 
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subsequent operas include Charles IL (1849), Bobm Hood 
11860), She Stoops to Conquer (1864), and Helvellyn 
(1864) ; a number of other dramatic works were either of 
such smaller calibre as Jessy Lea (1863) (for the German 
Reeds) ; Freya's Gift, a masque in honour of the prince of 
Wales’s marriage (1863) ; or works that for one reason or 
another never saw the light, such as Allan of Aberfeldy 
(1851) and Kenilworth (1880), his last ojKjra. A gradual 
failure of his eyesight, which had been defective from 
boyhood, resulted in total blindness in 1865, but he 
overcame the difficulties by employing an amanuensis in 
composition, and made hardly a break in the course of his 
work. He was made principal of the Royal Academy of 
Music in succession to Sterndale Bennett in February 
1875, and in March of the same year Professor of Music 
in Cambridge University. Shortly before this he had 
begun a series of oratorios, which were the most ambitious, 
if not the most important, works of his later years: St 
John the Baptist (Bristol, 1873); Resurrection (Birming- 
ham, 1876); Joseph (Leeds, 1877); and Kirn/ David 
(Leeds, 1883). In spite of their solid workmanship, and 
the skill with which the ideas are treated, it is difficult to 
hear or read them through without smiling at some of 
the touches of quite unconscious humour often resulting 
from the way in which the Biblical narratives have been, 
as it were, dramatized. The list of his other works 
includes many cantatas, eight symphonies, many over- 
tures, concertos, chamber compositions, anthems, &c. He 
delivered many lectures of great and lasting value, and his 
theoretical works, such as the Rudiments of Harmony , 
and the treatise on counterpoint, will probably be 
remembered longer than many of his compositions. A 
most important work of his is the first (historical) part of 
the article Music in the earlier volumes of this Encyclo- 
pedia, ninth edition. He was knighted in 1883, and died 
suddenly in London, 31st October 1887. 

An excellent memoir by H. C. Banister appeared in 1891. 

(J. A. F. M.) 

MacGregor, John [“Rob Roy”] (1825-1892), 
Scottish canoeist, traveller, and philanthropist, son of 
General Sir Duncan Macgregor, K.C.B., was born at 
Gravesend, 24th January 1825, and educated at different 
schools, according to his father’s changes of station. He 
combined a roving disposition with a natural taste for 
mechanics and for literature. In 1 839 he went to Trinity 
College, Dublin, and in 1844 to Trinity, Cambridge, 
where he was a wrangler. He was called to the bar in 
1851, but being financially independent, he did not pursue 
his profession. He travelled a great deal in Europe, 
Egypt, Palestine, Russia, Algeria, and America, and 
between 1853 and 1863 was largely occupied with re- 
searches into the history and methmls of marine pro- 
pulsion. He was the pioneer of British canoeing. In 
1865 he started on a first long canoeing cruise in his 
“Rob Roy” canoe, and in this way made a prolonged 
water tour through Europe, a record of which he published 
in 1866 as A Thousand Miles in the Rob Roy Canoe. 
This book, which was succeeded by others of the same sort, 
made MacGregor and his canoe famous. He made similar 
voyages in later years in the North Sea and in Palestine, 
and was the author of the article on Canoeing in vol. iv. of 
this Encyclopaedia (ninth edition). He did not, however, 
confine his energies to travelling. He was active in 
charity and philanthropic work, one of the founders of 
the Shoe -black Brigade, vice-president of the Ragged 
School Union, honorary secretary of the Protestant 
Alliance, and a supporter of the Open-air Mission, British 
and Foreign Bible Society, and Reformatory and Refuge 
Union. In 1870 and again in 1873 he was elected on 


the London School Board. He died at Boscombe, 16th 
July 1892. 


Machine Quns. — In the article Gun-making in 
vol. xi. of this work (ninth edition) will be found a description 
of the machine guns in use in the British service up to the 
year 1880. It will be noticed that all of them are worked 
by hand -power applied to a lever or winch -handle, the 
motion of this lever being translated by suitable mechan- 
ism into those by which the cartridges are loaded, fired, 
extracted, and ejected — the cycle continuing as long as the 
lever is worked and there are cartridges in the “ hoppers ” 
which feed the gun. In the modern “ automatic ” machine 
gun the loading, firing, extracting, aud ejecting are all 
performed automatically by the gun itself, either by the 
recoil of its barrel, or by a small portion of the gases of 
explosion being allowed to escape through a minute hole 
in the barrel near the muzzle. It is obvious, therefore, 
that as the duo performance of the cycle of ojHJrations 
above mentioned is dependent on the explosion of the 
cartridge, a “ hang-firo ” merely causes a delay and nothing 
more, whereas, with a hand-worked gun, a cartridge which 
has “ hung fire ” must be extracted, and may explode in and 
derange the mechanism. Again, since no hand-power is 
applied, no disturbance of aim, due to this cause, can arise. 
Guns of this class can be worked by one man, although 
two at least are generally employed. 

The idea of using the recoil, or a portion of the gases of 
explosion, for the working of the breech mechanism is by 
no means new, the latter system having been proposed and 
patented (certainly in a very crude and probably unwork- 
able form) by Mr, afterwards Sir Henry, Bessemer in 
1854; but whatever might bo discovered by a search in 
old patent and other records or in museums, there can bo 
no doubt that Sir Hiram Maxim was tho first to produce 
a finished automatic gun of practical value. His patents 
in connexion with this particular class of weapon date 
back to 1884, and his gun on the recoil system was, after 
extensive trials, adopted into the British army in 1889 and 
into the navy in 1892. It is very possible that Bessemer’s 
idea did not l>ear fruit earlier because the fouling left by 
the old forms of “black” or smoky powders was apt to clog 
the moving parts and to choke any small port. With the 
modern smokeless powders this difficulty does not arise. 


The Maxim gun, as will bo seen from Figs. 1 and 2, consists of 
two parts, tho barrel casing (a) and breech casing (d), secured firmly 
together. The former (a), which is cylindrical in form, contains the 
barrel (ft), and the water surrounding it to keep down „ . 

the very high temperature attained by rapid fire, and 
tho steam tube (c), which by the action of a sliding valve allows 
of the escape of steam but not of water. Tho barrel has asbestos 
packings at its front and rear hearings in the casing, which allow 
of its sliding in recoil without the escape of water. The breech 
casing (d) is a rectangular oblong box, and contains the lock and 
firing mechanism. At its rear end it has handles (e) by which the 
gun is directed, and the thumb-piece (?n) by which the trigger is 
actuated. Its top is closed by a lid, liingcd at (i) in front, and 
provided with a spring catch. At its front is a recess holding the 
feed-block (/) through which the belt of cartridges (g) is fed to the 


gun. 

Attached to the rear of the barrel (ft) on oither side are two side 
plates (A), between which in guides O works the aggregation of 
parts D, F, J, K, L, P, T, and V, which constitute the lock, and 
(in bearings) the crank axle E, crank E', and connecting rod I. 
(See Figs. 2 to 0.) 

The connecting rod I joins the lock and crank, being attached 
to the side levers J of the former by means of tho " interrupted ” 
screw U, which enables the lock to be readily detached as a whole, 
and removed from tho mechanism. 

The crank axle E extends through both sides of tho breech 
casing ( d ), slots (&, Fig. 1) allowing it a longitudinal movement of 
about an inch. To its left-hand end, outside the breech casing, 
is attached tho fusee chain Y of the rocoil spring X (see dotted lines 
in Fig. 1), and to its right-hand end a boll trunk lever, B B ; the 
arm B, which terminates in a knob, being turned by the crank 
handle, tho arm B' working against tho buffer stop C. 

S. VI. -—5* 
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In Figs. 2 , 3, and 5 the breech is shown dosed, and it will be 
noticed that the crank pin V is above the straight line joining the 
axis of the barreL the striker T, and the crank axle E. As the 
crank is prevented from farther movement upwards by the crank 
handle B taking against the check-lever G (Fig. 1 ), it hi clear that 
the pressure on discharge of the cartridge cannot cause the crank 
axle to rotate, and so open the breech as shown in Figs. 4 and 6 . 


The withdrawal of the lock and opening of the breech are effected 
as follows : — The total travel in recoil of the barrel is about one inch, 
bat on discharge, the barrel, the side plates, and lock all recoil 
together for about a quarter of an iuch without anjr disturbance of 
the locking as explained above, and by the time this short travel is 
completed the bullet has left the muzsle. The arm B' of the crank 
handle then engages the buffer stop C and causes the crank axle E to 




Fins. 1 and 2.— Mechanism of Maxim Gun. 


rotate and the crank E' to fall and so draw hack the lock from, and 
open, the brooch. At the same time the fusee chain Y is wound 
up round tho left-hand end of the crank axle E and the Bpring X 
extended. In the meantime the knob of tho buffer linndlo B 
swings over, and just as the lock reaches its rearmost position (as 
in Figs. 4 and 0 ) strikes the flat buffer spring II, and, rebounding, 
assists the crank in revolving in the roverse direction ; the spring 
X also contracts, and, unwinding the fusee chain, draws back the 
lock again, and closes the breech, a fresh cartridge having been 
placed in tho barrel as explained below. 


The gun is fired by means of the trigger F, which is actuated by 
the projection (l) on the trigger bar (S), the latter being drawn back 
when the buttoii (m) on the push lever (n) is pressed forwards. If, 
therefore, the button be kept permanently pressed, the projection (/) 
will always lie in the path or the trigger F just as the lock reaches 
its forward position and the breoch is closed, and the gun will fire 
automatically, and continue to do so as long as there are cartridges 
in the belt. 

The loading, extraction, and ejection of tho cartridges are effected 
as follows -The left-hand side-plate is extended forwards a little 
beyond the breech, and communicates the reciprocating motion of 
the barrel to a lever on the feed-block, which causes the cartridges in 
the belt to be fed forward one by one bv a “step-by-step” pawl 
action, the cartridge which is next to be taken from the belt 
being arrested exactly above the breech, the ejootor-tube Q being 
below in the Bame vertical plane. 


Tho extractor D (see Figs. 3 to 6 ) which performs the operations 
of inserting, extracting, and ejecting the cartridges, travels verti- 
cally in guides on tho face of the lock. Projecting outwards from 
each side of its top are horns N (Figs. 3 and 4). These travel 
round the edges of the cams M (Fig. 2) situated on each side of the 
breech casing, and in conjunction with the spring W (Fig. 2 ), 
compel the top of the extractor to take the path shown by the 
dotted lines and arrows in Figs. 3 to 6 . 

Thu extractor (Figs. 6 and 6 ) is recessed to take a movable plato 
(u) termed a “ gib, behind which is a spring (v). In the faeo of 
tho gib is a recess (w) into which the baso 
of a cartridge can just enter. On eithor 
side of the gib the face of the extractor 
has under-cut flanges, open at the top 
and bottom, between which the base of 
a cartridge can fit the rim, being held 
in tho undercuts (Figs. 3 and 4 ). 

It is clear from this arrangement that 
the baso of the cartridge having been 
introduced between tho flanges at the 
top of the extractor, can be pushed 
down, the spring (v) yielding, till arrested 
at the recess ( w ) ; and, as the lower edges 
of this recess are slightly sloped, further 
pressure will make it leave the recess 
(io) and slide over the face of tho gib, 
leave it, and take up a position in front 
of the hole for the point of the Btriker 
(ai), being now only prevented from 
slipping out of the extractor by the ex- 
tractor spring (y). If this lost be clear 
of tho extractor stop (z) it will yield to 
pressure and the cartridge will be free. 
This is the action in the gun except 
that the cartridge is held firm and the extractor pushed against it. 

In Fig. 4, tho extractor holds a cartridge (r) and a fired case (q) 
ready to bo pushed into the empty breech and ejector-tube Q 
respectively. In the latter there is already a fired case (p), which 
will be driven by the fired case ( 7 ) beyond tho ejector spring R. 
As soon as the lock roaches the faco of the breech, the cartridge (r) 
and case ( q ) are deposited in the brooch and ejector-tube respectively, 
and the extractor D rises under the action of the levers L and J, 
slides, as already explained, by the bases of the cartridges (r) and 
case ( 7 ), and then over the baso of the cartridge (a) in the belt ( 7 ). 
Assuming the push-lever (») to bo pressed, tne gun fires immedi- 
ately this has occurred, and the bullet of the cartridge (r) is expelled. 
The position is now that shown in Fig. 3. The barrel now recoils 
aud the lock is withdrawn, taking with it the fresh cartridge (a) 
from the belt and the now fired case (r). The extractor travels 
horizontally for a time and then dropB (as shown by the dotted line 
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and arrows), assuming the poaition shown in Fig. 6, which is exactly 

similar to that in Fig: 4 but with different cartridges ; continuing 

the action, the position shown in Fig. 5 is arrived at. It will thus 

be seen that each cartridge makes two 

oomplete journeys with the extractor ; 

the first as a live cartridge from the 

belt to the breech, the second from the 

breech to the ejector-tube, the forward 

journey being always on a lower level 

than that oi the backward one. The » 

sections in Figs. 5 and & clearly show 
the cocking and firing mechanism and 
the safety arrangement The lock is 
cocked, after firing, by the arm of the 
“tumbler ” K, being pressed down by 
the aide lever J as it swings down when 
following the crank E'. Safety against 
firing before the breech is closed is pro- 
vided by the projection on the safety 
lever V, which does not clear the striker 
T until lifted by the side lever J at the 
top of its travel, that is, when the 
crank E' has passed the axial line as 
already explained.* 

The lock in its rearmost position is 
kopt in place by the block Z on the 
underside of the cover of the breech 

casing. When in this position it is clear of the guides 0 on the 
side plates, and if the cover be opened, it can be turned up, 
unscrewed by a turn through an eighth of a circle (the screw- 
thread U being interrupted in four places) and removed. To 


. Th® Hotchkiss gun, Figs. 9 to 12, which has been adopted by 
the French army and navy, depends for its action on the use of a 
small portion of the gases of the cartridge itself. The barrel A is 
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Fio. 5.— Maxim Gun Mechanism. 


the gun for firing, the crank handle is pushed over by 
to the buffer -spring, thus withdrawing the extractor, and 
held in thiB position ; the tongue on the end of a filled belt is then 
pushed through the feed-block from the left and pulled as far as 
it will go from the apposite side. This 
places a cartridge above the breech ready 
to be seized by tne extractor. The crank * 
handle is now released and the lock flies 
forwards. The crank handle is now again 
pushed over and let go, and the first cart- 
ridge thus taken from the belt aud placed 
in the breech. The gun is ready to fire. 

To remove a partially filled belt, the 
crank handle must be pushed over, thus 
freeing the extractor from the belt, and the 
latter withdrawn after pressing a spring 
catch under the feed block which releases 
the pawls. The gun now has two live cart- 
ridges in it — both in the extractor. Let- 
ting go the crank handle, one of them is 
deposited in the ejector-tube, and again 
pushing over and lotting go the crank 
handle does the same with the second. 

Figs. 7 and 8 show the feed-block and 
method of packing the cartridge belts. 

The greatest number usually carried in 
a belt is 250. 

The gun is sighted to 2500 yards and 
has a folding tangent sight as shown. Its woight varies from 50 
to 60 lb, ana it can fire about 450 rounds per minute. 

The diagrams have been made from drawings, by permission of 
Messrs Vickers, Sons, and Maxim. 


firmly attached to the receiver or frame B, tho latter containing 
the breech aud firing mechanism. Under the barrel A, „ . ... 
and communicating with it by a port (c) near the notcttU **' 
muzzle is a cylinder or tube C. When the gun is fired, and the 
bullet has passed tho port (c), a portion 
of the gases of explosion pass into the 
cylinder C and drive back the piston F 
contained in it, a lug on the under part 
of the piston compressing the spring M, 
the latter, when the trigger N is pulled, 
driving back the piston again. The 
reciprocating motion of the piston per- 
forms all the processes of loading and 
firing the gun, and the action is con- 
tinuous as long as tho trigger is kept 
pressed back. 

Tho piston F, enlarged and suitably 
shaped at the rear, actuates the breech- 
block H and firing pin or striker J ; and, 
by suitable cam grooves (/) at about 
the centre of its length, works the larger 
feed-wheel U of the feed-box S ; the 
smaller wheel U on tho same axis in 
turn imparting a step-by-Btep motion to 
the metal feed -strips (see Fig. 12), each 
containing 30 cartridges, so that fresh 
cartridges are placed one by one before 
the face of the breech block ready to be 
pushed into the breech when the fired cartridge lias been extracted 
and ejected. 

On the under surface of the piston F, in rear, is a recess or sear 
(/) in which the nose of the trigger N engages, holding back the 



Fio. 6.— Maxim Gun Mechanism. 


piston when it has been driven back by .the gases. As already 
stated, a lug on the under surface just in rear of tho cam (/) 
engages with the front of the mainspring. 

Taking first the position shown in Fig. 10 with tho breech closed 



404 


MACHINE GUNS 


and locked, and the cartrii 
ii locked by the upper cam 


is 


fired, it will be seen that the breech 
), on the end of the piston F, having 
caused the movable locking-dog 
(h) to fall and bear against the 
recoil blocks Z (see Fig. 9 also) on 
the walls of the receiver or frame 
B. Consequently the breech is 
not unlocked until the piston has 
moved sufficiently to the rear for 
the lomr cam (f 1 ) to lift the 
locking-dog (A) clear of the recoil 
blocks Z. As the piston F is 
not actuated by the gases until 
the bullet has passed the port 
( c), and then has to move a short 
distance before the locking- dog 
is raised, the bullet, travelling 
• at some 2000 feet per second, is 
clear of the muzzle before the 
breech is unlocked. 

As the piston continues to 
recoil it draws back the striker J 
and then the breech-block H, 
and is then caught and retained 
by the engagement of the sear 
with the trigger N, and the position assumed is that shown in 
ig. 9. 

om the head or nose-piece I of the breech-block projects the 



Fxo. 7.— Maxim, Food-block. 


clawK of a spring extractor which, as the cartridge is pushed homo 
by the breech block, rides up over the rim of rimmed, or over the 
base into the grooves of rimless cartridges, and thus attaches itself to 



Fto. 8.— Maxim, Cartridge-packing. 


the cartridge, extracting the fired case when the breech-block is 
withdrawn. Ejection of the fired case is effected by means of the 
ejector L (Fig. 11) which oatches against the baso of the cose, on 
the opposite side to the extractor claw, and so throws it sideways 


HOTCHKISS AUTOMATIC MACHINE GUN 



Fios. l>, 10, 11.— Hotchkiss Gun Mechanism. 


through the oblong- pointed opening in the receiver just in rear of 
the breech (see Fig. 9). 

The platform on the top of tlio feed-box through which the 
teeth of the smaller feed-wheel U project, and ou which the feed- 



Fio. 12.— Hotchkiss Cartridge Feed -strips. 


strips rest, lies below the axial line of the brooch-block II, so that 
the face or nose-piece I of the latter only engages a portion of the 
base of the cartridge in the feed-strip as it pushes the cartridge 
into the breech, the bullet of the cartridge being guided into the 
breech by the incline at the opening of the latter. This point 
should be specially noted, the object of the arrangement being to 
enable the under surface of the breech-block to clear the clips 
which hold the cartridges in the feod- strips. The cartridge 


therefore, being extracted in the line of the axis of the block, is 
ejected through an opening above its plane of entry in the feed- 
strip. 

Returning to the position shown in Fig. 9, if the trigger be 
nulled, the compressed spring M reacts and drives the piston 
forwards, carrying the breech-block with it, the latter in turn 
driving a cartridge in front of it out of the feed-strip. When the 
block and cartridge are home, and not till then , the piston com- 
pletes its travel, the upper cam (/*) locking the dog (h), and the 
firing-pin protrudes ana fires the cartridge. Anything, therefore, 
which prevents the brocch-bloek from being home against the 
breech, or the locking-dog from falling in front of the recoil blocks 
Z, renders firing of the cartridge impossible. Clearly if the trigger 
be kept depressed the action becomes automatic. 

A special feature of this gun is the absence of a separate spring to 
actuate the firing-pin ; the recoil spring A1 performing this function, 
in addition to that of driving the piston forwards. 

The feed-strips have holes in them in which the teeth of the 
smaller feed-wheel U engage. The engagement of this feed with 
the piston F can bo released by pulling out the feed arbor W, so 
that the strips oan be removed at any time. 

Under the feed-box is a spring stop V, which is depressed when 
there is a feed-strip in the block, but, when this is not the case, 
engages with and holds back the piston F when in its rear position. 
When, therefore, the lost shot in a feed-strip h&B been fired, the 
stop V at onee acts and holds the piston and block ready for 
a fresh feed-strip to bo inserted. As the stop V acts quite 
independently of the trigger, this action takes place even if the 

t 
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trigger be still depressed after the last cartridge ip a strip has 
been fired* 

To cock the gun, when in the locked position, a cocking handle Q 
is provided. This has a long arm projecting to the front with a 
catch which takes against the front of the lug on the under side of 



the piston. To prepare the gun for action the gun is cocked, and 
a feed-strip is pushed into the feed -block. 

The pressure of the gas on the piston is rogulated by the regu- 
lator screw D, by means of which the space in the cylinder C in 
front of the pistou F can be reduced or increased. 

A safety lock E is furnished, which is a “ half round " pin which 


can be turnod so as to enter the semicircular slot just in front "of 
the sear (/), and so hold back the piston when in the cocked 
position. 

Radiation of the heat, generated in the barrel by rapid fire, is 
facilitated by the radiator (a), which consists of rings on the barrel 
close to the breech, which offer an increased surface to the air. 

The gun is sighted to 2000 yards, with the ordinary fiap baek- 
Bight, weighs about 53 lb, and can firo from 500 to 600 rounds 
per minute. 

The diagrams have been made from drawings, by permission of 
the Hotchkiss Ordnance Company. 

The Colt automatic gun, which has been adopted by the 
American army and navy, depends for its action, similarly to the 
Hotchkiss, on the escape of a small portion of the gases r 

of explosion through a port in the barrel a short dis- Glut, 

tance from the muzzle. Figs. 13 and 11 give a plan, and side 
elevation with the left side plate removed, respectively. Into the 
recess in the barrel (92) just below the port fits the piston (35), 
capable of slight motion round the pivot (36), by which it is 
attached to the gas lever (29). 'Hie latter is a bell erank lever 
pivoted at (31), its short arm being attached at (46) by a pivot to 
u long link with a cross head, termed the retracting connexion 
(45). This link extends from a point close to the figures (44), 
where the arms of the cross head bear against the ends of two long 
spiral retracting springs, (37) and (38), contained in two tubes, 
(39) and (40), which are slotted for a few inches of their length to 
allow the cross head to follow up and compress the springs. (Only 
(38) and (40) are shown, (37) and (39) lying in the same plane of 
projection. ) 

When the gun fires, and tho bullet has passed the port, the 
gases drive the piston (35) and gas lever (29) downwards, and the 
momentum imparted causes them to swing back round tho pivot 
(36), as shown by the dotted circle. The gas lover is brought up 
now by tho bottom plate (91 ) ; and tho retracting springs, com- 
pressed by the cross head of the long link (45) owing to the 
forward motion of the short arm of tho gas lever, react, and drive 
the gas lever into its forward position again. 

The rotary movement of tho gas lever is converted into a 
reciprocating movement of tho slide (86) by means of the gas 
lever connexion rod (31) pivoted at (32) to tho gas lever, and at 
(87) to tho slido. 

Tho slide (86) is a nearly flat bar, travelling in guides in tho 
receiver, extending from (14) to (87). It is slotted completely 
through longitudinally for nearly the whole of its length, this slot 
affording an opening through which work tho cartridge extractor 

(82) and carrier (21). At its rear end it engages by means of a pin 
(14) in a cam slot (97) in tho bottom rib of the bolt (13), and ut 

(83) it bears the pivot of the cartridge extractor (82). Its rear end 
is enlarged below to form a cam lug (98), and on its right side are 
two projections (95) and (96), which work the feed lever (66). 

The feed wheel (61), over which passes the belt containing the 
cartridges, is actuated by a pawl ‘ * step-by-step ” gear by means of 
the feed lever (66). 

The carrier (21) is a long trip lever pivoted at (22), and pro- 
vided with a spring dog (23) pivoted at (24). 

The bolt (13) is a cyliudor with a guide rib extending from its 
under surface. It is actuated by the slide by means of the pin 
(14) and cam slot (97) as already stated, and is bored through to 
take the striker or firing pin (18). The rear end of the latter 
projects slightly beyond the roar face of tho bolt, being retained in 
this position by the spring (19). When this projecting end is 
pushed into tho bolt, the point protrudes from tho front of the 
bolt and fires the cartridge. The bolt, when the breech is locked, 
is hold firm by two recoil blocks on the receiver (not shown) as is 
explained later. At tho front of the bolt is an extractor (15) with 
a spring claw for extracting the fired case. (This is of course quite 
distinct from the cartridge extractor (82)). Ejection is effected by 
moans of an ejector projecting into the path of the lired case 
in a manner similar to that employed in the Hotchkiss gun as 
already described. 

The firing of the gun is performed by the cylindrical hammer 
(6) hollowed out in rear to contain the mainspring (7). When 
pushed back ami cocked as shown in Fig. 14, it is held during a 
portion of the operations of the mechanism by two detents working 
independently of each other — the sear (10) and the nose of the 
trigger (8). Tho former is automatically released by a trip lever 
(not shown) as soon as the breech is locked, leaving the hammer 
held by the trigger only. This is the positiou shown in Fig. 14. 
The necessity for the two detents is explained later. 

Tho hammer, when cocked, can also he permanently locked by 
tho handle lock (2) actuated by a thumb-piece on the outside of 
the receiver. The air compressed in rear of the hammer, as the 
latter is driven back, passes through the tube (99) to the breech ; 
and a puff of air is therefore blown through tlm barrel after every 
shot, clearing out any loose fouling, or grains of unconsumed 
powder, from tho cartridge chamber, and assisting to an appreciable 
extent to keep down the" tern peraturo of the barrel. 
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Taking the portion shown in Fig. 14, the hammer is only held 
hack by the trigger nose, the sear (10) having been released as 
stated above. A. belt of cartridges (not shown) naa been placed on 
the feed-wheel, and the cartridge next to be need after the one 
(not shown) now in the breech has its rim (or base with rimless 
cartridges) just above the hook on the extractor (82). If now the 



Pia. 16.— Oolt Gun mounted. 


trigger be pulled, the hammer flies forwards, strikes the protruding 
end of the firing pin, and the cartridge fires ; the gases cause the 
gas lever to swing round and drivo back the slide. The pin (14) 
working in the cam groove (07) causes the rear of the bolt to rise 
and clear itself from the recoil blocks (not shown) on the receiver, 
and then to move rearwards horizontally, driving the hammer 
back until the latter is caught and held by the sear and trigger. 
In the meantime the extractor (82) has pulled a cartridge from 
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the belt, and, assisted by two spring cartridge guides (80) and (81), 
of which only (80) is shown, deposits it on the carrier (21) ; the 
projection (95) strikes the feed-lever (66), ana moves the feed 
mechanism so as to prepare to revolve the feed-wheel and place a 
fresh cartridge ready for the next round ; and, as the slide com- 
pletes its travel baokwards, the cam (98) strikes the dog (28) and 
slightly depresses it (the spring (25) yielding), the carrier and 
cartridge on it consequently rising a little and falling again (this 
latter action iB incidental only to the form of the parts, and is not 
a necessity). 


The retracting springs now react and pull the elide forwards ; 
the cam (98) strikes the dog (28), which, as the spring arrange- 
meutkor the “ non-retum^cl J, does nit yield but is depressed, 
and the front of the carrier and the cartridge on it are therefore 
raised sharply, and the latter placed in the path of the bolt The 
bolt being now pulled forwards, the cartridge is driven off the 
carrier into the breech, and the bolt locked by the pin (14), causing 
the bolt to drop in front of the recoil blocks ; the carrier is pushed 
down flat by the advance of the cam lug (98), the trip releases 
the sear (10), and the projection (96) pushes back the feed lever, 
completing the action of feeding a fresh cartridge forward. The 
position shown in Fig. 13 is now resumed. 

It is clear that were the trigger kept permanently pulled the 
gun would fire immediately thebolt was locked and the sear (10) 
depressed, and the action would become automatic. 

The object of two detents, though now probably obvious, may 
here be explained. Tho whole action of the gun depends upon the 
hammer, after it is pushed back by the bolt, being tteld back until 
the bolt has gone completely forwards and locked the breech. If 
only the trigger detent existed, and that were kept pressed 
down, the hammer, after being pushed back by the bolt, would 
immediately follow up the latter, and might fire the cartridge 
prematurely, or fail to fire it at all ; hence the use of tho sear 
in addition to the trigger. 

To cock the look, or work the mechanism by hand, the gas lever 
is pulled round by the pin (30) provided for the purpose, and by 
this means the gun is prepared for firing. A brass tongue on the 
end of the belt is pushed through tho opening above the feod- 
wheel and thon pulled from the other side, of the gun as far as it 
will go. This places a cartridge in front of the extractor, and if 
the gas lever be now pulled right back and let go, this cartridge 
is placed in the breech as already described, and the gun is ready 
for firing. If it be desired to remove a belt from the feed, a 
button (68) is pressed and the feed-wheel is then free to revolve 
backwards. 

The gun is sighted with the ordinary rifle pattern sights, up to 
2000 yards or more if required. It weighs about 40 and can 
fire about 400 rounds por minute as usually adjusted, though this 
rate can be increased. There is no means of altering the gas 
pressure in the field as with the Hotchkiss. 

The diagrams have been made from drawings, by permission of 
the Colt Gun Company. 

Cornering the principle of employing a recoiling barrel 
with that of using a portion of the gas, the advantages of 
the former are that the recoil is made to do useful work 
instead of straining tho gun and mounting in its absorp- 
tion; the latter system, however, has undoubtedly the 
advantage in simplicity of mechanism (the Hotchkiss is 
extraordinarily simple in construction for an automatic 
gun), and in the large margin of power for working the 
mechanism with certainty in all conditions of exposure to 
climate, dust, and dirt. While inferior in this respect, it 
is nevertheless the fact that the Maxim has proved itself 
in the field to be a very efficient and powerful weapon. 

The great difficulty which has to be met in all single- 
barrel machine guns is the heating of the barrel. How 
great this heat is rnayjbe gathered from the fact that the 
pints of water in the water-jacket of the Maxim gun 
are raised to boiling point by 600 rounds of rapid fire — 
t.e., in about 1£ minutes, — and if firing be continued, 
about \\ pints of water are evaporated for every 1000 
rounds. Assuming that the operation is continuous, the 
rate of waste of energy due to heat expended on tho 
water alone is equivalent to about 20 horse-power (294 
foot tons per minute). The water-jacket acts well in 
keeping down the temperature of the barrel; but apart 
from the complications entailed by its use, the provision 
of water for this purpose is at times exceedingly trouble- 
some on service. In the Hotchkiss and Colt guns, which 
have no water-jacket, an attempt is made to meet the 
heating, in the one by the radiator, and in the other by a 
very heavy barrel. 

For military and naval purposes the automatic gun is, 
under certain conditions, of great value. For the sweeping 
of defiles, the warding off of the attacks of masses of men 
in close formation, or the pouring in of an immense number 
of bullets into a rapidly advancing torpedo boat, it is a 
most valuable weapon, and in addition its moral effect is 
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great; but against men scattered over a wide front there is 
no doubt it is very wasteful for the effect obtained. It is by 
no means easy to proportion the fire to the target, as there 
are only two rates of fire, viz., rapid automatic and slow 
single shots. To fire a single shot requires some practice, 
since the gun will fire some 7 shots in one second, and to 
press the trigger and remove the finger or thumb instantly, 
and at the same time be ready to traverse to a fresh target, 
requires considerable skill. The result of these difficulties 
is that the target when struck is often riddled with bullets, 


when a few or even one would have sufficed. The aiming 
of the gun, when rapid fire is taking place, is also difficult 
even on firmly fixed mountings, as the vibration, due to 
the rapidly repeated similar impulses, is very great. Figures 
15 to 17 show these guns on three classes of mounting 
which are in common use. (h. w. b.) 

Mackay, Charles (1814-1889), Scottish writer, 
was born at Perth, 27th March 1814. He was educated 
at the Caledonian Asylum, London, and in Brussels ; and 
in 1830, being engaged as private secretary to a Belgian 
ironmaster, he began writing articles and verses for local 
newspapers. Returning to London, he devoted himself to 
literary and journalistic work, and was attached to the 
Morning Chronicle (1835-44). Ho published a book 
called Memoirs of Extraordinary Public Delusions (1841), 
and gradually made himself known as an industrious and 
prolific journalist. In 1844 he was made editor of the 
Glasgow Argus, , and two years later was given the degree 
of LL.D. by the university. His fiterary reputation was 
made by the publication in 1846 of a volume of verses, 
Voices from the Crowd , Borne of which (among them “ The 
Good Time Coming ”) were set to music by Henry Russell 
and became very popular. In 1848 Mackay returned to 
London and worked for the Illustrated London News, of 
which he became editor in 1852. In it he published a 
number of songs, set to music by Bishop and Russell, and 
in 1855 they were collected in a volume ; they included 
the popular “ Cheer, Boys ! Cheer ! ” It was as a song- 
writer that he was best known, but he was also a prolific 
author in prose, and after his severance from the Illustrated 
London News in 1858 ho started two periodicals which 
turned out unsuccessfully, and also acted as special corre- 
spondent for The Times in America during the Civil War 
from 1862 to 1865. Among his publications must be 
mentioned the well-known Thousand and One Gems of 
English Poetry (1867). Mackay died in London, 24th 
December 1889. His son, Erio Mackay (1851-1899), is 
known as a writer of verse, particularly by his Love Letters 
of a Violinist (1886). 


Mackay, a seaport town, Queensland, Australia, in 
the county of Carlisle, on the Pioneer river, 625 miles 
north-west of Brisbane. The harbour is not a good one. 
Sugar, tobacco, and coffee thrive in the district, which is 
dotted with hundreds of sugar-farms. There are several 
important sugar -mills, and one of these, the largest in 
Queensland, is cajmble of an annual output of 8000 tons. 
Rum is distilled. Workable coal is found in the district. 
This is the port of the Mount Orange and Mount Gotthart 
copper mines, and the Mount Britten and Eungella gold- 
fields. It is a calling 
station for the Queens- 
land Royal Mail steamers. 
Population (1901), 5157. 

M'Keespcrt, a 

city of Allegheny county, 
Pennsylvania, I .S.A., on 
the Monongahcla river, 
at the mouth of the 
Y oughiogliony river — 
both of which are navig- 
able — 1 4 miles south-east 
of Pittsburg, in the south- 
western part of the state, 
at an altitude of 753 feet. 
Lt is entered by the 
Pennsylvania, the Balti- 
more and Ohio, and the 
Pittsburg and Lake Erie 
Railways. It has water- 
works owned by the city, and its business streets are 
paved largely with bricks and granite blocks. It is in the 
midst of the coking coal region, and has an abundance of 
natural gas. Its industries consist mainly in iron and 
steel manufacture. In 1890 it contained a total of 118 
manufacturing establishments, witha capital of $10,979,812, 
employing 6292 men, and with a product valued at 
$17,432,721. Not less than -Jjtlis of this consisted of 
iron and steel goods. The assessed valuation of real and 
personal property in 1900 (on a basis in the case of the 
former of about three - fourths of the full value) was 
$17,604,560, the net debt of the city was $705,148, and 
the rate of taxation $20.25 per $1000. Population (1880), 
8212; (1890), 20,741 ; (1900), 34,227, showing a rapid 
rate of increaso, due to the development of the city’s manu- 
factures of iron and steel. 

M'Kces Rocks, a borough of Allegheny county, 
Pennsylvania, U.S.A., on the south bank of the Ohio 
river, opposite Allegheny city, in the south-western part 
of the state. It is entered by the Pittsburg and Lake 
Erie, and the Pittsburg, Charleston, and Youngstown Rail- 
ways. The leading industries of the town are iron and 
glass manufacturing. Population (1890), 1687 ; (1900), 
6352, of whom 1264 were foreign -born and 20 were 
negroes. 

Mackenzie, a river of the North-West Territories, 
Canada, discharging the waters of Great Slave Lake into 
the Arctic Ocean ; discovered and first navigated by Alex- 
ander Mackenzie (1789). It has an average width of one 
mile; an average fall of six inches to the mile; an approxi- 
mate discharge, at a medium stage, of 500,000 cubic feet 
per second ; and a total length, including its great tributary 
the Peace, of 2350 miles. The latter rises, under the 
name of the Finlay, in the mountains of British Columbia, 
and flows north-eastwards and then south-eastwards, in the 
great intermontaue valley that bounds the Rocky Mountains 
on the west, to its confluence with the Parsnip. From the 
confluence the waters of the combined rivers, now called 
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the Peace, flow eastwards through the Rocky Mountains, 
and then north-eastwards to unite with the river which dis- 
charges the waters of Lake Athabasca; thence to Great 
Slave Lake it is known as Slave river. The principal 
tributaries of the Peace are: Omineca, Nation, Parsnip, 
Halfway, North Pine, South Pine, Smoky, Battle, and 
Loon rivers. The only considerable streams draining into 
Lake Athabasca are the Black, William, and Athabasca, 
and into Great Slave Lake the La Martre, Yellowknife, 
Lockhart — draining Aylmer, Clinton-Colden, and Artillery 
lakes — Du ltocher, Slave, and Hay. The principal tribu- 
taries of the Mackenzie are the Liard, 650 miles long, 
which rises near the sources of the Pelly — west of the 
Rocky Mountains — and breaks through that range on its 
way to join the parent stream, Great Bear river, which 
discharges Great Bear Lake, Nahanni, Dalmdinni, Arctic 
Bed and Peel rivers. The Mackenzie and its continuation, 
Slave river, are navigable from the Arctic Ocean to Fort 
Smith, a distance of over 1200 miles, and between the 
latter and the head of Lesser Slave Lake, a further dis- 
tance of 625 miles, there is only one obstruction to navi- 
gation, the Grand Kapids near Fort McMurray. The 
Mackenzie is navigable from about 10th June to 20th 
October, and Great Slave Lake from about 1st July to 
the end of October. 

Mackenxl6 9 Alexander (1822-1892), 
Canadian statesman, was born in Perthshire, Scotland, 
28th January 1822. His father was a builder, and young 
Mackenzie emigrated to Canada in 1842 and worked in 
Ontario as a stone-mason, setting up for himself later as 
a builder and contractor at Sarnia with his brother. In 
1852 his keen interest in questions of reform and Liberal 
politics led to a connexion with a local paper, which 
brought him to the front, and in 1861 he became a 
member of the provincial parliament, where he at once 
made his mark and was closely connected with the Liberal 
premier, George Brown. Ho was elected for Lambton to 
the first Dominion House of Commons in 1867, and soon 
became the recognized leader of the Liberal Opposition ; 
from 1871 to 1872 he also sat in the Ontario provincial 
assembly. In 1873 his attack on Sir John Macdonald’s 
ministry with regard to the Pacific Bailway charter resulted 
in their defeat, and Mackenzie formed a new Government, 
taking the portfolio of public works and becoming the 
first Liberal premier of Canada. He remained in power 
till 1878, when industrial depression led to a reaction 
against the Liberal free-trade policy and enabled Sir John 
Macdonald to return to office on a protectionist programme. 
In 1875 Mackenzie paid a visit to Great Britain, and was 
received at Windsor by Queen Victoria; he was offered 
a knighthood, but declined it. After his defeat he 
suffered from failing health, but though he resigned the 
leadership of the Opposition, he retained a seat in parlia- 
ment till his death at Toronto on 17th April 1892. (See 
also Canada.) 

Mackanzle 9 Sir Alexander Campbell 

(1847 ), British composer, son of an eminent Edin- 

burgh violinist and conductor, was born 22nd August 
1847. On the advice of a member of QungTs band 
who had taken up his residence iu Edinburgh, one 
Bartel, the young Mackenzie was sent for his musical 
education to Bartel’s native place, Sondershausen, where 
he entered the Conservatorium under Ulrich ami Stein, 
remaining there from 1857 to 1861, when he entered the 
ducal orchestra as a violinist. It was at this time that he 
made Liszt’s acquaintance. On his return home ho won 
the King’s Scholarship at the Boyal Academy of Music, 
and remained the usual three years in the institution, after 
which he established himself as a teacher of the piano, dec., 
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in Edinburgh. He appeared in public as a violinist, taking 
part in Chappell’s quartette concerts, and starting a set 
of classical concerts. He was appointed precentor of 
St George’s Church in 1870, and conductor of the Scottish 
Vocal Music Association in 1873, at the same time 
getting through a prodigious amount of teaching. He 
kept in touch with his old friends by playing in the 
orchestra of the Birmingham Festivals from 1864 to 1873. 
The most important compositions of this period of 
Mackenzie’s life were the Quartette in E fiat for piano and 
strings, Op. 11, and an overture Cervantes, which owed 
its first performance to the encouragement and help of 
von Biilow. On the advice of this great pianist, he 
gave up his Edinburgh appointments, which had quite 
worn him out, and settled in Florence in order to com- 
pose. The cantatas The Bride (Worcester, 1881) 
and Jason (Bristol, 1882) belong to this time, as well 
as his first opera. This was commissioned for the Carl 
llosa Company, and was written to a version of Merimde’s 
Colombo, prepared by Dr Franz Hueffer. It was pro- 
duced with great success in 1883, and was the first of a 
too short series of modem English operas ; Mackenzie’s 
second opera, The Troubadour , was produced by the same 
company in 1886 ; and his third dramatic work was His 
Majesty , an excellent comic opera, given at tho Savoy 
Theatre in 1897. In 1884 his Rose of Sharon was 
given with very great success at the Norwich Festival ; 
in 1885 ho was appointed conductor of Novello’s 
oratorio concerts ; The Story of Sayid came out at the 
Leeds Festival of 1886 ; and in 1888 he succeeded 
Macfarreu as principal of the Boyal Academy of Music. 
The Dream of Jubal was produced at Liverpool in 1889, 
and in London very soon afterwards. A fine setting of the 
hymn “ Veni, Creator Spiritus ” was given at Birmingham 
in 1891, and the oratorio Bethlehem in 1894. From 
1892 to 1899 he conducted the Philharmonic Concerts, 
and was knighted in 1894. Besides the works mentioned 
he has written incidental music to plays, as, for instance, 
to Ravenswood, The Little Minister , and Coriolanus ; con- 
certos and other works for violin and orchestra, much 
orchestral music, and many songs and violin pieces. The 
romantic side of music appeals to Mackenzie far more 
strongly than any other, and the cases in which he has 
conformed to tho classical conventions are of the rarest. 
In the orchestral ballad, La Belle Dame sans Merd , he 
touches the note of weird pathos, and in the nautical 
overture Britarmia his gift of a strong sense of humour 
stands revealed. If his single comic opera was one of 
the least successful *of the productions at the Savoy 
Theatre, it was certainly not the least humorous, and 
it had many passages of real and lasting beauty. In 
the two “Scottish Bhapsodies” for orchestra, iu the 
music to The Little Minister , and in a beautiful fantasia 
for pianoforte and orchestra on Scottish themes, he lias 
seized the essential, not tho accidental, features of his 
native music. 

Mackenzie, Sir Morell (1837-1892), British 
physician, son of Stephen Mackenzie, surgeon (d. 1851), was 
born at Leytonstone, Essex, 7th July 1837. After going 
through the course at the London Hospital, and becoming 
F.B.C.S. in 1858, ho studied abroad at Paris, Vienna, 
and Pesth ; and at Pesth he learnt the use of the newly- 
invented laryngoscope under Professor Czermak. Return- 
ing to London in 1862, he worked at the London Hospital, 
and took his degree in medicine. In 1863 he won the 
Jacksonian prize at the Boyal College of Surgeons on 
“ Pathology of the Larynx,” and he then devoted himself 
to becoming a specialist in diseases of the throat. In 
1863 the Throat Hospital in King Street, Golden Square, 
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*as founded, largely owing to his initiative, and by his 
work there and at the London Hospital (where he was 
one of the physicians from 1866 to 1873) Morell 
Mackenzie rapidly became recognized throughout Europe 
as a leading authority, and acquired an extensive practice. 
So great was his reputation that in May 1887, when 
the Crown Prince of Germany (afterwards the Emperor 
Frederick III.) was attacked by the affection of the 
throat of which he ultimately died, Morell Mackenzie 
was specially summoned to attend him. The German 
physicians who had attended the Prince since the begin- 
ning of March (Gerhardt, and subsequently Tobold, von 
Bergmann, and others) had diagnosed his ailment on 18th 
May as cancer of the throat; but Morell Mackenzie 
insisted (basing his opinion on a microscopical examina- 
tion by Virchow of a portion of the tissue) that the 
disease was not demonstrably cancerous, that an operation 
for the extirpation of the larynx (planned for 21st May) 
was unjustifiable, and that the growth might well be a 
benign one and therefore curable by other treatment. 
The question was one not only of personal but of political 
importance, since it was doubted whether any one suffer- 
ing from an incapacitating disease like cancer could, 
according to the family law of the Hohenzollerns, occupy 
the German throne ; and there was talk of a renunciation 
of the succession by the Grown Prince. It was freely 
hinted, moreover, that some of the doctors themselves 
were influenced by political considerations. At any rate, 
Morell Mackenzie’s opinion was followed : the Crown 
Prince went to England, under his treatment, and was 
present at the Jubilee celebrations in June. Morell 
Mackenzie was knighted in September 1887 for his 
services, and decorated with the Grand Cross of the 
Hohenzollern Order. In November, however, the German 
doctors were again called into consultation, and it was 
ultimately admitted that the disease really was cancer ; 
though Mackenzie, with very questionable judgment, more 
than hinted that it had become malignant since his first 
•examination, in consequence of the irritating effect of tho 
treatment by the German doctors. The Crown Prince 
{see Frederick III.) became Emperor on 9th March 
1888, and died on 15th June. During all this period a 
violent quarrel raged between Sir Morell Mackenzie and 
the German surgeons and medical world, both as to the 
diagnosis and also as to the treatment both before and 
after the existence of a malignant growth was determined ; 
and the discussion as to the part played by Mackenzie was 
carried on in a wider circle with much display of feeling 
after tho Emperor’s death. The German doctors published 
an account of the illness, to whidf Mackenzie replied 
by a work entitled The Fatal Illness of Frederick the 
Noble (1888), the publication of which caused him to be 
censured by the Royal College of Surgeons. After this 
sensational episode in his career, the remainder of 
Sir Morell Mackenzie’s life was uneventful, and he 
died somewhat suddenly in London, 3rd February 1892. 
He published several books on laryngoscopy and diseases 
•of the throat. A full discussion of the much-contro- 
verted details about Mackenzie’s treatment of the 
Emperor Frederick will be found in The Times of 
16th October 1888. (n. cn.) 

McKinley William (1843-1 901), twenty-fifth 
President of the United States, was born in Nilos, Trum- 
bull county, Ohio, on 29fch January 1843. His ancestors 
on the paternal side were of Scottish-Irish origin. His 
great-great-grandfather settled in York county, Pennsyl- 
vania, about 1743, whence his great-grandfather, David 
McKinley, moved to Ohio in 1814. David’s son James 
had preceded him, having gone to Columbiana county, 
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Ohio, in 1809, William McKinley, father of the President, 
was the son of this James McKinley, and was born in 
1807. He was married in 1829 to Nancy Campbell 
Allison, of Columbiana county, Ohio, and to them were 
born nine children, of whom William, the President, was 
the seventh, in 1852 William McKinley, senior, took his 
family from Nilos, Trumbull county, to Poland, Mahoning 
county, where the younger William was placed at school 
in the Union Seminary. At seventeen he was sent to 
Moadvillo, Pa., to enter the junior class of Allegheny 
College. He studied beyond his strength, however, and 
did not remain to finish his course, but returned to 
Poland, where for a time he taught in a neighbouring 
country school. When tho Civil War broke out in 1861 he 
was eighteen years old, and promptly enlisted as a private 
soldier. He served until the end of the war, and was 
mustered out with his regiment 26th July 1865, with the 
brevet rank of major. Army life had cliauged the. rather 
pale and sickly lad of eighteen into a man of superb 
figure and health at twenty-two. His regiment was the 
23rd Ohio Volunteer Infantry, of which Rutherford B. 
Ilayes was the first colonel. Mr Hayes became a general, 
and McKinley was for Borne time a member of bis staff. 
Throughout General Hayes’s subsequent career as member 
of Congress, Governor of Ohio, and President of the 
United States, he was deeply devoted to the younger man, 
who was destined to follow a like career as Congressman, 
Governor, and President. 

After the war McKinley returned to Poland, and bent 
all his energy upon the study of law. He completed his 
preparatory reading at the Albany (N.Y.) Law School, 
and was admitted to the bar at Warren, Ohio, in March 
1867. He was now twenty-four years old, and ripened 
and disciplined by experience. On the advice of an 
elder sister, who had been for several years a teacher in 
Canton, Ohio, he began his law practice in that place, 
which was to be his permanent homo. He identified him- 
self immediate’y witli the Republican party, and took part 
in the campaign work on behalf of Grant’s Presidential 
candidature in 1868. In the following year, in spite of 
the fact that his county (Stark) had almost invariably 
given Democratic majorities, he was elected prosecuting 
attorney — a position with which the public careers of 
many American statesmen have begun. He served in this 
position for two years, when, failing to obtain re-election 
by a narrow margin, he devoted himself to his profession, 
while not relaxing his interest in politics. He was 
married in 1871 to Miss Ida Saxton, daughter of a banker 
of Canton. 

In 1876 Mr McKinley was elected to Congress. Con- 
ditions both in Ohio and in Congress had placed him, and 
were to keep him so for twenty years, in an attitude of 
aggressive and uncompromising partisanship. His con- 
gressional district was naturally Democratic, and its 
boundaries were changed two or three times by Demo- 
cratic legislatures — “ gerrymandered,” to use an estab- 
lished American expression — for the purpose of so grouping 
Democratic strongholds as to cause his defeat. But he 
overcame what bad threatened to be adverse majorities on 
all occasions from 1876 to 1890. Mr McKinley’s was a 
manufacturing district, and his home town of Canton was 
growing by reason of its industrial enterprises. As a 
strong believer in the essential relation of the protective 
tariff* policy to the growth of American industries, Mr 
McKinley soon became known in Congress as one of the 
most diligent students of industrial policy and questions 
affecting national taxation. In his first term ho took part 
in the debates over the Wood Tariff Bill, proposing lower 
import duties. In his second term he was appointed to 
a position on the Ways and Means Committee. He was 
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prominent in the debate which resulted in the defeat of 
the Democratic Morrison Tariff Bill in 1884, and he took 
an even more notable part in the defeat of the tariff 
revision project known as the Mills Bill. Soon after the 
opening of the fifty-first Congress in 1889, Mr McKinley 
became the chairman of the Ways and Means Committee, 
and Republican leader in the House. Party feeling was 
exceptionally intense at that time, and Mr McKinley’s 
name as chairman of the Ways and Means Committee 
made him the most 


conspicuous 
the framers 


among 
of the 

new Republican tariff 
measure. His name 
was popularly at- 
tached to it, and he 
could not evade the 
storm of controversy 
which raged in Con- 
gress and throughout 
the country. The 
Democrats made a 
concentrated effort to 
prevent his return to 
Congress (1890), and 
they were successful. 

But Mr McKinley, iu 
the darkest hours of 
the unpopularity of 
the McKinley tariff, 
continued to express 
his belief in its value. 

His defeat for Con- 
gress was accom- 
plished chiefly by an 
extraordinary gerry- 
mandering of his dis- 
trict, and he won a 
moral victoiy in view 
of the fact that more 
1 toj tublican votes were 
cast for him than had 
ever been cast for any 
Republican candidate 
before in the history 
of the counties whicli 
were now aggregated 
to form the district 
The Republicans of 
the state at once 
proceeded to cham- 
pion him and his tariff 
'views by according 
him tlie unanimous 
nomination for the 
Governorship. His four years as chief of the executive of 
Ohio must be regarded as important, largely by reason of 
the valuable training they afforded iu executive as distin- 
guished from legislative work. 

Mr McKinley had now become a public man of the first 
rank. He had been for some time a prominent figure 
at the quadrennial conventions which bring together the 
leading Republicans of the entire nation to adopt a plat- 
form and nominate a President, and he had also been 
looked upon in the light of a possible Presidential candi- 
date. In 1888 he was chairman of the platform com- 
mittee, and leader of the delegation from Ohio, and found 
a condition prevailing in the convention which would un- 
questionably have given him the Presidential nomination, 
but for his absolute refusal to permit his name to be used, 


on account of the fact that the Ohio delegation had been, 
instructed to urge the nomination of John Sherman. In 
1892 Governor McKinley was the presiding officer of the 
National Convention ; but he had concurred in the opinion 
that President Harrison ought to be renominated, and this 
view prevailed, although in spite of all his efforts a large 
number of delegates cast their votes for him. 

It had been supposed that the tariff question would 
again play a leading part in the campaign of 1896, and 

such would probably 



President McKinley. 

(Fmm. a photograph by Parker , D.C.) 


have been the case 
but for the vast pro- 
portions assumed in 
the West and South 
by the propaganda for 
the free coinage of 
silver. In 1873, pre- 
paratory to a resump- 
tion of specie pay- 
ments, the currency 
and coinage system of 
the United States had 
been revised, thesilver 
dollar, which had 
formerly been the un- 
limited legal standard 
jointly with the gold 
dollar, being demo- 
netized, and the gold 
dollar becoming the 
sole monetary 
standard. Subse- 
quently the great de- 
velopment of silver- 
mining and the de- 
cline in the price of 
silver bullion gave 
rise — first among the 
silver miners, and 
afterwards among the 
Western farmers— to 
a movement for the 
remonetization of 
silver. At first this 
movement was irre- 
spective of } >arty li nes. 
It wasgenerally hoped 
that a large use of 
silver in the coinage 
and currency system 
with ultimate gold 
redemption would 
help the silver bullion 
market, and that 
meanwhile European 
nations might be persuaded to join the United 
States in some plan of international bimetallism. Mr 
McKinley had been heartily in favour of a restoration 
of free silver, provided it -could be brought about 
safely and honourably; and this view had been very 
general among leading public men of all parties. At 
length, however, the Democratic party of the West and 
South assumed the position that the mints ought to be 
opened to the free coinage of silver, irrespective of 
European action, and the Republican party found itself 
resisting this movement. In the convention at St Louis, 
1896, which nominated Mr McKinley for President* the 
Republicans declared themselves firmly for the existing 
gold standard until such time as silver might be rehabili- 
tated with the co-operation of leading commercial nations* 
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The Democratic Convention met a few days later at 
Chicago, and nominated Mr William J. Bryan for the 
Presidency, on a platform of the immediate opening of the 
mints to the free and unlimited coinage of silver at the 
old ratio with gold of 16 to 1. The Republicans were 
thus diverted from their expected advocacy of high pro- 
tection as the principal issue to the defence of the gold 
standard. The popular vote for McKinley electors in 
the ensuing election was 7,104,779, and that for Bryan 
electors about 600,000 less. Mr McKinley received 271 
votes in the Electoral College, and Mr Bryan 176. 

Immediately after his inauguration on 4th March 1897, 
President McKinley issued a proclamation calling Con- 
gress to assemble in an extra session on 15th March. 
The Democratic tariff in 1893 had been enacted as part of 
the general revenue measure which included an income- 
tax. The income-tax having been declared unconstitu- 
tional by the Supreme Court, the measure had failed to 
produce a sufficient revenue, in consequence of which Mr 
McKinley’s predecessor had been obliged to increase the 
public debt. Mr McKinley’s message to the new Congress 
dwelt upon the necessity of an immediate revision of the 
tariff and revenue system of the country, and the so- 
called Dingley Tariff Bill was accordingly passed through 
both houses, and was approved by the President on 24th 
July. 

The regular session of Congress which opened in 
December was occupied with the situation in Cuba. A 
formidable rebellion of the Cuban patriots against the 
Spanish Government had begun in 1895, and the unavail- 
ing attempts of Spain to subdue it had been upon a large 
military scale, accompanied by measures of harshness to- 
wards the entire population, women and children included, 
that wero resulting in wholesale starvation. A popular 
demand had arisen throughout the United States for in- 
tervention. The already strained situation was rendered 
worse by an explosion on 15th February 1898, in the 
harbour of Havana, which resulted in the destruction 
with great loss of life of the United States battleship 
Maim. The increasing difficulties of the situation led 
early in March to the unanimous vote in both Houses of 
Congress of $50, 000, 000, to be placed at the disposal of 
the President, and to be used at his discretion for the 
national defence. On 23rd March an ultimatum was 
presented to the Spanish Government by direction of 
President McKinley, setting forth the intolerable con- 
dition that existed in Cuba, and calling upon Spain to 
relinquish its sovereignty and withdraw from the island. 
A period of negotiation followed which culminated in Mr 
McKinley’s message to Congress of 25th April recommend- 
ing a declaration of war against Spain. Such a declara- 
tion was immediately passed by both Houses of Congress 
and approved by the President. 

As commander-in-chief of the army and navy of the 
United States, Mr McKinley prosecuted a brief but 
vigorous war in which a volunteer army of nearly a 
quarter of a million men was called into existence, and 
two Spanish fleets were destroyed — one by the Asiatic 
squadron under Admiral Dewey in Manila Harbour, the 
other by the North Atlantic squadron under Admiral 
Sampson near the harbour of Santiago de Cuba. These 
victories at sea, together with the surrender to an Ameri- 
can expeditionary force of the city of Santiago, in eastern 
Cuba, led to the signing of a peace protocol on 12th 
August, which was followed by the signature at Paris on 
10th December of articles of peace. After a long dis- 
cussion the peace treaty was ratified by the United 
States Senate, 6th February 1899; and in accordance 
with its terms Porto Rico, the Philippine Archipelago, 
and a portion of the Ladrone Islands were transferred 
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by Spain to the sovereignty of the United States, while 
Cuba came under American jurisdiction pending the 
establishment there of an independent government. Two 
days before the ratification of the peace treaty, a con- 
flict took place between armed Filipinos under the leader- 
ship of Emilio Aguinaldo and the American forces that 
were in possession of Manila. The six months that had 
elapsed between the signing of the peace protocol and the 
ratification of the treaty had constituted a period of 
virtual interregnum, Spain’s authority having been practi- 
cally destroyed in the Philippines and that of the United 
States not having begun. In this period a formidable 
native Filipino army had been organized and a pro- 
visional government created. The warfare waged by 
these Filipinos against the United States, while having 
for the most part a desultory and guerilla character, was 
of a very protracted and difficult nature. Sovereignty 
over the Filipinos having been accepted by virtue of the 
ratification of the Paris treaty, President McKinley was 
not at liberty to do otherwise than assert the authority of 
the United States and uso every endeavour to suppress 
the insurrection. There was, however, a wido difference 
of opinion in the United States whether or not it had 
been wise to accept responsibility for so distant a terri- 
torial possession. In the foreign relations of the United 
States, as directed by President McKinley, the most signi- 
ficant change was the cordial understanding established 
with the British Government. Under no previous Ameri- 
can administration since the establishment of Independ- 
ence had the relations between the two Governments been 
so free from difficulty or embarrassment. 

The elements which had supported Mr Bryan in 1896 
had not been disheartened by their defeat, but had imme- 
diately organized for a new campaign in 1900 under the 
same candidate and with the same platform. The Demo- 
cratic Convention, held on 4th July at Kansas City, again 
nominated Mr Bryan and again declared for the free coin- 
age of silver. But the Republican policy of “ imj>erial- 
ism ” was declared to be “ the paramount issue,” and Mr 
Bryan, during a campaign of incessant travel and public 
speech, constantly denounced the course that had been 
pursued under Mr McKinley’s leadership. The latter was 
unanimously renominated by the National Republican Con- 
vention which met in Philadelphia on 19th .lune. In 1896 
Garret A. Hobart, of New Jersey, had t>eeri elected Vice- 
President, but had died in 1899. At the Philadelphia 
Convention of 1900, Governor Theodore Roosevelt, of the 
State of New York, was nominated for the Vice-Presidency. 
The Republican Convention demanded the maintenance of 
the gold standard, and pointed to the fulfilment of some 
of the most important of the pledges given by tho Repub- 
lican party four years earlier. The intervening period 
had been one of very exceptional prosperity in the United 
States, foreign commerce having reached an unprecedented 
volume, and agriculture and manufactures having made 
greater advancement than in any previous period of the 
country’s history. The tendency towards the concentra- 
tion of capital in great industrial corporations had been 
active to an extent undreamt of, with incidental con- 
sequences that had aroused much apprehension ; and the 
Democrats accused President McKinley and the Repub- 
lican party of having fostered the “ trusts.” As the result 
of the polling in November, 292 Republican Presidential 
electors were chosen, while 155 Democratic electors, 
chiefly in the Southern States, represented the final 
strength of the Bryan and Stevenson ticket. The Repub- 
lican popular vote was about 7,208,000, and the Democratic 
about 6,358,000. Since tho re-election of Mr Lincoln in 
1864, and of General Grant in 1872, no American Presi- 
dent had succeeded in securing a second consecutive term 
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until Mr McKinley's re-election for the first quadrennial 
I>eriod of the 20th century. 

In the term of Congress immediately following the 
Presidential election it was found possible to reduce 
materially the war taxes which had been levied on the 
outbreak of the Spanish-American war. Arrangements 
were perfected for the termination of the American mili- 
tary occupation of Cuba and the inauguration of a Cuban 
Republic as a virtual protectorate of the United States, 
the American Government having arranged with the 
Cuban Constitutional Convention for the retention of a 
series of naval stations on the Cuban coast. In the 
Philippines advanced steps had been taken in the substi- 
tution of civil government for military occupation, and a 
governor-general had been appointed and sent to Manila. 
Progress had been made towards the final solution of the 
preliminary problems affecting the construction of a ship 
canal across the isthmus connecting North and South 
America, a very important commission of engineers ap- 
pointed by Mr McKinley having completed its investigations, 
while negotiations with Groat Britain had resulted in a new 
convention setting aside the Clayton- Bui wer treaty and 
providing for a canal under American control. Prosperity 
at home was great, and foreign relations were free from 
complications. The problems which had devolved upon 
Mr McKinley's Administration had been far advanced to- 
wards final settlement. Ho retained without change the 
cabinet of his first Administration. After an arduous and 
anxious term, whicli had included the war with Spain, the 
war against the Philippine insurgents, and participation 
in the joint expedition to Peking, Mr McKinley had 
reached a period that promised to give him comparative 
repose and freedom from care. He had secured, through 
the co-operation of Congress, the permanent reorganization 
of the army and a very considerable development of the 
navy. The public revenues were superabundant, and 
the nation’s outlook had never been so full of promise 
for peace and general progress. In these circumstances, 
in accordance with a long -anticipated plan, President 
McKinley, accompanied by the greater part of his cabinet, 
set forth in the early summer on a tour to visit the Pacific 
coast, where he was to witness the launching of the battle- 
ship Ohio at San Francisco. Tho route chosen was 
through the Southern States, where many stops were 
made, and where Mr McKinley delivered brief addresses. 
The heartiness of the welcome accorded him seemed to 
mark tho disappearance of the last vestige of sectional 
feeling that had survived the Civil War, in whicli 
Mr McKinley had participated as a young man. After 
his roturn he spent the happiest and most restful month 
of his long period of official life in a visit at his old homo 
in Canton, Ohio. At tho end of this visit, by previous 
arrangement, he visited the city of Buffalo, New York, in 
order to attend the Pan-American Exposition and make a 
public address. This address, which was delivered on 5tli 
September 1901, was a public utterance designed by Mr 
McKinley to affect American opinion and public policy. 
It declared that henceforth the progress of the nations 
must bo through harmony and co-operation, in view of 
the fast-changing conditions of communication and trade, 
and it maintained that the time had come for wide-reach- 
ing modifications in the tariff policy of the United States, 
the method preferred by Mr McKinley being that of 
commercial reciprocity arrangements with various nations. 
On tho following day, 6th September 1901, a public 
reception was held for President McKinley in one of the 
buildings of the Exposition, all sorts and conditions of 
men being welcome. Advantage of this opportunity was 
taken by a young man of Polish parentage, by name Leon 
Czolgosz, to shoot at the President with a revolver at 
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close range. One of the two bullets fired penetrated the 
abdomen. After the world had been assured that the 
patient was doing well and would recover, he collapsed 
and died on the 14th. The assassin, who professed to 
hold the views of that branch of Anarchists who believe in 
the assassination of rulers and persons exercising political 
authority, was promptly seized, and was subsequently con- 
victed and executed. Mr McKinley's conduct and utter- 
ances in his last days revealed a loftiness of personal 
character that everywhere elicited admiration and praise. 
Immediately after his death Vice-President Roosevelt took 
the oath of office, announcing tliat it would be his pur- 
pose to continue Mr McKinley's policy, while also retain- 
ing the cabinet and the principal officers of tho Government. 
Mr McKinley's funeral took place at Canton, Ohio, on 19th 
September, the occasion being remarkable for the public 
manifestations of mourning, not only in tho United States, 
but in Great Britain and other countries. (a. Sw.) 

M'KInney, a city in the north-east of Texas, 
U.S.A., capital of Collin county, at tho intersection of the 
Houston and Texas Central, and the Sherman, Shreveport, 
and Southern Railways. It is in a cotton-growing region, 
and is a compressing and shipping point for that staple. 
Population (1880), 1479 ; (1890), 2489 ; (1900), 4342— 
50 foreign-born and 917 negroes. 

Macleod, Henry Dunning (1821-1902), 
Scottish political economist, was bom in Edinburgh in 
1821, and educated at Eton, Edinburgh University, and 
Trinity College, Cambridge, where he graduated in 1843. 
He travelled in Europe, and in 1849 was called to the 
English bar. Ho was employed in Scotland on tho work 
of poor-law reform, and devoted himself to the study of 
economics. In 1856 he published his Theory and Practice 
of Banking, in 1858 Elements of Political Economy , and 
in 1859 A Dictionary of Political Economy. In 1873 
appeared his Principles of Economist Philosophy , and other 
books on economics and banking were published later. 
Between 1868 and 1870 he was employed by the Govern- 
ment in digesting and codifying the law of bills of 
exchange. Macleod's principal contribution to the study 
of economics consists in his work on the theory of credit, 
to which he was the first to give due prominence. For 
a judicious discussion of the value of Macleod's writings, 
see an article on “The Revolt against Orthodox Economics” 
in the Quarterly Review for October 1901 (No. 388). He 
died on 16th July 1902. 

MacMahon, IMarle Edm6 Patrice 
Maurice de. Duo de Magenta (1808-1893), French 
Marshal and President of the Republic, was bom on 13th 
July 1808 at tho cli&tcau of Sully, near Autun. He was a 
descendant Of an Irish family who went into exile with 
James II. Educated at the military school of St Cyr, in 
1 827 he entered tho army, and soon saw active service in tho 
French campaign in Algeria, where his ability and bravery 
became conspicuous. He was in the engagement at the Col 
do Terchia, and was subsequently sent on a difficult and 
dangerous mission to the general in command at Blida. 
This he successfully accomplished. Being recalled to 
France, he gained renewed distinction in the expedition 
to Antwerp in 1832. He became captain in 1833, and 
in that year returned to Algeria. He led daring cavalry 
charges across plains infested with Bedouin, and especially 
distinguished himself at the siege of Constantine in 1837. 
From then until 1855 he was almost constantly in Algeria, 
and rose to the rank of general of division. During the 
Crimean war MacMahon was given the command of a 
division, and in September 1855 he successfully con- 
ducted the assault upon the Malakoff redoubt which led to 
the fall of Sebastopol. After his return to France honours 
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were showered upon him, and he was made a senator. 
Desiring a more active life, however, and declining the 
highest command in France, he was once more sent out, at 
his own request, to Algeria, where he completely defeated 
the Kabyles. After his return to France he voted as a 
senator against the unconstitutional law for general safety, 
which was brought forward in consequence of Orsini’s 
abortive attempt on the emperor’s life. MacMahon 
greatly distinguished himself in the Italian campaign of 
1859. Partly by good luck and partly by his boldness 
and sagacity in pushing forward without orders at a critical 
moment at the battle of Magenta, he enabled the French 
to secure the victory. For his brilliant services MacMahon 
received his marshal’s baton and was created due de 
Magenta. In 1861 he represented France at the corona- 
tion of William I. of Prussia, and in 1864 he was nomi- 
nated governor-general of Algeria. MacMahon’s action in 
this capacity formed the least successful episode of his 
career. Although he did institute some reforms in the 
colonies, complaints were so numerous that twice in 
the early part of 1870 he sent in his resignation to 
the emperor. When the ill-fated Ollivier Cabinet was 
formed the emperor abandoned his Algerian schemes, 
and MacMahon was recalled. 

War being declared between France and Prussia in 
July 1870, MacMahon was appointed to the command of 
the First Army Corps, his mission being to defend Alsace. 
On 6th August MacMahon was in chief command at 
Woerth, having under him a total of 50,000 men, and he 
occupied a strong position on the slopes of tho Vosges. 
The Germans numbered about 1 20,000 men. The Marshal 
fought valiantly, and his courage in braving death again 
and again extracted the admiration even of his foes. But 
ail was in vain, and the superior strength and strategy of 
the Germans triumphed. MacMahon was compelled to 
retreat upon Nancy, leaving in the enemy’s hands 4000 
prisoners, 36 cannon, and 2 standards. He fell back upon 
Savernc, and from thence proceeded in succession to Toul, 
Rheims, and Rethel. Though he suffered further losses in 
the course of his retreat, his movements were so ably con- 
ducted that the emperor confided to him the supreme com- 
mand of the new levies which he was mustering at Ch&lons, 
and he was directed to effect a junction with Bazainc. 
This operation he undertook against his will. He had an 
army of 120,000 men, with 324 guns ; but large numbers 
of the troops were disorganized and almost entirely with- 
out discipline. On 25th August the Germans ascertained 
that MacMahon was endeavouring to effect a union with 
Bazaine at Metz, and altered their plans in order to cir- 
cumvent him. When the Marshal reached Sedan with 
his dispirited troops, it was only to find that he was sur- 
rounded by the enemy, who by vigorous forward move- 
ments had captured the bridges over the Mouse and the 
commanding positions round the town. Early on 1st 
September the fierce and decisive battle of Sedan began. 
After some hours of sanguinary fighting MacMahon was 
dangerously wounded in the thigh, and resigned his com- 
mand to General Wimpffen, who soon found he had no 
choice but to surrender. MacMahon shared the captivity 
of his comrades in Germany, and resided at Wiesbaden 
until the conclusion of peace. 

In March 1871 the Marshal was appointed by Thiers 
commander-in-chief of the army of Versailles ; and in that 
capacity he suppressed the Communist insurrection, and 
successfully conducted the second siege of Paris. In the 
following December the Marshal was invited to become 
a candidate for Paris in the elections to the National 
Assembly, but declined nomination. On tho resigna- 
tion of M. Thiers as President of tho Republic, on 
24th May 1873, MacMahon was elected to the vacant 
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office by an almost unanimous vote, being supported 
by 390 members out of 392. The Marshal accepted 
the Presidency in a manly and dignified letter. The due 
de Broglie was empowered to form a Conservative adminis- 
tration, but the President also took an early opportunity 
of showing that he intended to uphold the sovereignty of 
the National Assembly. On 5th November 1873 General 
Changarnier presented a motion in the Assembly to con- 
firm MacMahons powers for a period of ten years, and to 
provide for a commission of thirty to draw up a form of 
constitutional law. The Marshal consented, but in a 
message to the Assembly he declared in favour of a con- 
firmation of his own powers for seven years, and expressed 
his determination to ubo. all his influence in the mainten- 
ance of Conservative principles. After prolonged debates 
the Septennate was adopted on 19th November by 378 
votes to 310. There was no coup d'etat in favour of 
“Henri V.,” as had been expected, and the President 
resolved to abide by “ existing institutions.” One of his. 
earliest a,cts was to receive the finding of the court-martial 
upon his old comrade in arms, Marshal Bazuine, whose 
death sentence he commuted to one of twenty years’ 
imprisonment in a fortress. Though MacMahon’s life as 
President of the Republic was of the simplest possible 
character, his term of office was marked by many brilliant 
displays, while his wife was a leader in all works of charity 
and benovolcnce. 

The President was very popular in the rural districts 
of France, through which he made a successful tour 
shortly after the declaration of tho Septennate. But in 
Paris and other large cities his policy soon caused 
great dissatisfaction, the Republican party especially 
being alienated by press prosecutions and the 
attempted suppression of Republican ideas. Matters 
were at a comparative deadlock in the National Assembly, 
until tho accession of some Orleanists to the Moderate 
Republican party in 1875 made it possible to pass various 
constitutional laws. In May 1877, however, the constitu- 
tional crisis became once more acute. A peremptory letter 
of censure from MacMahon to Jules Simon caused the latter 
to resign with his colleagues. The due de Broglie formed 
a ministry, but Gambetta carried a resolution in the 
Chamber of Deputies in favour of parliamentary govern- 
ment. The President declined to yield, and being sup- 
ported by tho Senate, ho dissolved the chamber, by decree, 
on 25th June. The prosecution of Gambetta followed for 
a speech at Lille, in which he had said “ the Marshal must, 
if tho elections be against him, se soumettre ou se demettre .” 
In a manifesto resecting the elections, the President 
referred to his successful government, and observed, “I 
cannot obey the injunctions of the demagogy ; I can neither 
become the instrument of Radicalism nor abandon the post 
in which tho constitution has placed me.” The confidence 
of the Marshal in the result of the elections was misplaced. 
Notwithstanding the great pressure put upon the con- 
stituencies by the Government, the elections in October 
resulted in the return of 335 Republicans and only 198 
anti -Republicans, tho latter including 30 MacMahonists, 
89 Bonapartists, 41 Legitimists, and 38 Orleanists. The 
President endeavoured to ignore the significance of the 
elections, and continued his reactionary policy. As a last 
resort he called to power an extra-parliamentary cabinet 
under General liochcbouet, but the Republican majority 
refused to vote Supplies, and after a brief interval the 
President was comi>elled to yield, and to accept a new 
Republican ministry under M. Dufaure. The prolonged 
crisis terminated on 14th December 1877, and no further 
constitutional difficulties arose in 1878. But as the 
senatorial elections, held early in 1 879, gave the 
Republicans an effective working majority in the Upper- 
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Chamber, they now called for the removal of the mo*t con- 
spicuous anti-Republicans among the generals and officials. 
The Marshal refused to supersede them, and declined to 
sanction the law brought in with this object. Perceiving 
further resistance to be useless, however, the Marshal re- 
signed the Presidency on 30th January lS79,*and M. Jules 
Grdvy was elected as his successor. 

Marshal MacMahon now retired into private life, having 
already passed his seventieth year. Relieved from the cares 
of state, his simple and unostentatious mode of existence 
•enabled him to pass many years of dignified repose. He 
died at Paris on 17th October 1893, in his eighty-sixth 
year. A fine, tall, soldierly man, of a thoroughly Irish 
type, in private life the Marshal was universally esteemed 
as generous and honourable ; as a soldier he was brave 
and able, without decided military genius ; as a politician 
he was patriotic and well-intentioned, but devoid of any 
real capacity for statecraft. (g. b. s.) 

Macomb, a city of Illinois, U.S.A., capital of 
McDonough county, on the Chicago, Burlington, and 
Quincy Railway, in the western part of the state. 
Population (1890), 4053; (1900), 5375. 

Macon, a city of Georgia, U.S.A., capital of Bibb 
county, on the Ocmulgee river, at the head of naviga- 
tion, in the central part of the state, at an altitude of 
334 feet. It is the intersecting point of six railways, 
which make it, after Atlanta, the most important railway 
junction of the state. It is situated in the cotton belt, 
and has a large cotton trade. In 1900 its manufacturing 
'establishments numbered 182, with a capital of $5,076,005, 
and products valued at $6,495,767. They employed an 
average number of 3700 wage - earners, who received 
$1,047,437 total wages. The principal article of manu- 
facture (rapidly growing) was cotton goods, the product 
of which was valued at $1,237,125. Other products of 
importance are railway cars, lumber, and foundry and 
machine-shop products. Macon is the seat of a number 
of educational institutions, among which are Mercer Uni- 
versity, which in 1899 had 15 instructors and 252 students, 
and Wesleyan Female College, with 20 instructors and 
185 students. The assessed valuation of real and personal 
property in 1899 was $14,023,942, the net debt of the 
•city was $752,193, and the rate of taxation was $26.50 
per $1000. Population (1890), 22,746; (1900), 23,272, 
of whom 478 were foreign-born and 11,550 — almost one- 
half of the total — wore negroes. 

Macquarie, a British island in the South Pacific, 
about 500 miles south-west of New Zealand, in 54° 30' S. 
and 158° 50' E. It is about 20 miles long, and covered 
with a grassy vogetation, w ith some trees or shrubs in the 
sheltered places which afford food to a parrot of the genus 
Cyanorhccmp/ms, allied to Chose of the Auckland Islands. 
Although it has no settled population, Macquario is con- 
stantly visited by sailors in quest of the seals which 
abound in its waters. 

Maddch, Imr0(1829-1864), Hungarian dramatist, 
was born at Als6-Sztregova in 1829. Ho took part in the 
great revolution of 1848-49, was imprisoned, and on his 
roturn to his small estate in the county of Ndgrdd, he 
found that his family life had meanwhile been completely 
wrecked. This only increased his natural tendency to 
melancholy, and he withdrew from public life till 1861, 
devoting his time mainly to the composition of his great 
work, Az ember tragoedi&ja (The Tragedy of Man), John 
Arany, then at the height of his fame as a poet, at 
once recognized the great merits of that peculiar drama, 
and Mad&ch enjoyed a short spell of fame before his 
untimely death of heart disease in 1864. In The Tragedy 


of Man Madich takes us from the hour when Adam and 
Eve were innocently walking in the Garden of Eden, to the 
times of the Pharaohs ; then to the Athens of Miltiades ; 
to sinking Rome ; to the period of the Crusaders ; into the 
study of the astronomer Kepler ; thence into the horrors 
of the French Revolution ; into greed-eaten and commerce- 
ridden modern London ; nay, into the ultra-Socialist state 
of the future, when all the former ideals of man will by 
| scientific formula be shown up in their hollowness ; still 
further, the poet shows the future of ice-clad earth, when 
man will be reduced to a degraded brute dragging on the 
misery of his existence in a cave. In all these scenes, or 
rather anticipatory dreams, Adam, Eve, and the arch-fiend 
Lucifer are the chief and constantly recurring j oereonas 
dramatis. So, in the end, Adam, despairing of his race, 
wants to commit Buicide, when in the critical moment Eve 
tells him that she is going to be a mother by him. Adam 
then prostrates himself before God, who encourages him to 
hope and trust. The diction of the drama is elevated 
and pure, and although not meant for the stage, it has 
proved very effective at several public performances. Con- 
cerning Mad&ch there is an ample literature, consisting 
mostly of elaborate articles by Charles SzAsz (1862), 
Augustus Greguss (1872), B. Alexander (1871), M. 
PbJdgyi (1890), and others. (e. rk\) 

Madagascar, an important island in the Indian 
Ocean, and the third largest island in the world, about 
300 miles from the south-east coast of Africa. It is 985 
miles in length from north to south, and about 250 miles 
in average breadth, although near the centre it is nearly 
350 miles across ; its area is about 230,000 square miles. 
In 1902 the governor, General Gallicni, proposed to remove 
the capital from Antananarivo in the interior to Tamatavo 
on the east coast. Since the French conquest of Mada- 
gascar in 1895 great advances have been made in the 
triangulation, surveying, and mapping of the interior; 
and although detailed surveys have still to be made of 
the greater portion, the country has been traversed in 
many directions by French military officers and other 
travellers ; and the provinces of Imerina and Bdtsildo, 
as well as several of the chief river valleys, have been 
mapped very minutely. The south-western corner of the 
island is now the only largo portion still unexplored. 

The geology is far from being completely known, but much has 
been done towards the examination of tho rocks of the interior 
northern provinces, as well as of those of the coast . 
plains of tne northern half. A considerable collection of * y ' 

fossils has been made, and a largo number of rock sections prepared 
for polariscopic investigation. From tho information thus obtained 
it maybe a Sir mod that “by far the greater part of the north- 
eastern half of Madagascar consists of gneiss and other crystalline 
rocks, although gneiss very largely predominates. Granite occurs 
frequently in tho form of bosses, and in some places apparently 
intercalated with the crystalline schists. Diorite is also frequently 
met with, but gneiss is certainly the prevailing rook.” “The 
region occupied by these crystalline (chiefly inetamorpliic) rocks 
has a length of about 730 miles, and an average breadth of prob- 
ably not less than 150,” with a total area of 100,000 or possibly 
130,000 square miles. “Among the accessory minerals existing 
in the gneiss are magnetite, iron-pyrites, clay slate, hornblende, 
actinolite, mica-, chlorite-, and cyanite - schists, crystalline lime- 
stone, quartzite, graphite, and many varieties of quartz. Granite 
forms some of the most remarkable of tho mountains and hill 
rauges of the interior.” 1 Vust portions of the country are covered 
by red soil, which resembles and is ofton described as clay, but is 
really decomposed rook, chiefly gneiss, reddened with oxidized 
magnetite. The lower portions of Madagascar, chiefly situated in 
the west and south, which do not apparently much exceed 600 
feet in height above the sea-level, consist of sedimontary rocks, 
the fossils of which show that they belong to the Jurassic, Cretaceous, 
and Eocene systems. In the north-west of the island sandstone 
covers a vast extent of country, beds of clay and shale are common, 

1 The above extracts are from a paper by the Rev. R. Baron, F.G.S., 
la Quart . Jour. Oeol . Soc., May 1889 ; to him we owe most of our 
knowledge of the geology as well as of the botany of Madagascar. 
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and them are extend?* deposits of limestone* Lignite has been 
discovered in the same part of the island, but hitherto no true 
coal has been found* As regards metals, gold has been worked in 
many parts of the central and north-western regions, but not in 
large quantities in any one place. Lead is obtained from galena, 
ana nickel and copper are also found in certain localities. Iron is 
found in abundance as magnetite, also as hematite and ironstone. 
Sulphur, saltpetre, bitumen, and lime are also procured, the last- 
named from the travertine springs of Antslrabfc ; while corundum, 
sapphires, spinel, rutile, and tourmaline are among the more 
precious products. In addition to the Secondary and Tertiary 
strata already mentioned, there are also beds ot a much moro 
modern date (Quaternary), containing fossils of recently extinct 
birds, mammals, and reptiles (see section on Palaeontology). 

Observations have shown that the yearly rainfall of the interior 
averages about 53 inches, while that of the east coast is about 95 
inches. On the north-west coast the rainfall is slightly in excess 
of that of the interior. 

About 4100 flowering plants, of which a large proportion (about 
three-fourths) is endemic, are now known to botanists. The forest 
w belt which extends round the island is densest on the 

worm. eastern side, where it averages 30 miles in width, but 
on the north-east it attains a breadth of 50 to 60 miles ; it is from 
1500 to 1600 miles long. On the western side the woods are thinner 
and more scattered. Ft is estimated that there are probably 35,000 
square miles of forest-covered country in Madagascar, or about one- 
seventh of its whole surface. The liard-wooded and valuable timber 
trees contained in these forests include various secies of Wein- 
mannia (Lalbna), 1 Elasocarpus ( Fodnana), Dalbcrgia ( Vbambbana ), 
Nuxia ( Fblanlrana), Podocarpus , a pine, the Bole species in the 
island ( HHatra ), Tambourissa ( Ambbra ), Neobaronia ( Hdrahdra ), 
Ocotia ( Varbngy ), and probably ebony, species of ZHospyros , &c. 
Then, besides those species described in tne ninth edition of this 
work on account of their peculiar characteristics, the tall fir-like 
Casuarina equisetifolia , or beef-wood tree, is very prominent on 
the eastern coast, as well as several species of screw-pine (Pan- 
danus). On the western coast dense thickets of mangrove line 
the shores of all creeks and rivers, and on all the coast lagoons 
and lower roaches of the rivers the Viha ( Typhonodorum lindlry- 
« anum ), a gigantic arum endemic to Madagascar, grows in great 
profusion to a height of 14 or 15 feet, and has a large white spathe 
of more than a foot in length. About 70 additional specios of 
ferns have been discovered, making the total number as yot col- 
lected some 320. Two of the several beautiful orchids found strike 
the attention of every traveller on the east coast during the months 
of June and July by thoir abundance. One of these, Angrascum 
superbum , has a number of spikes of pure white flowers ; the other, 
A . sesquipedale , has larger but fewer flowers and has a remark- 
ably long spur. Tho Rev. R. Baron, F.L.8., divides the flora into 
three distinctly-marked “regions.” Thoso run in a longitudinal 
direction, following approximately tho longer axis of the island, 
and are termed respectively eastern, central, and western. Of 
these, the central includes the elevated plateaux of the interior, 
while the eastern and western occupy tho two sides of the island, 
including tho forest belts and most of the wooded country. The 
divisions between the eastern and western rogions in the extreme 
north and south are almost arbitrary, and cannot be defined with 
.much accuracy. The flora of the extreme south-west is least 
known, but appears to be marked by numerous spiny plants 
adapted to its very dry climate. Or the 4100 known plants 
composing the Madagascar flora, there are Dicotyledons, 3192 ; 
Monocotyledons, 248 ; Acotyledons, 360. Of theso, tho orders 
most largoly represented (together with their species) aro Legum- 
inosne, 346 ; Filices, 318 ; Composite, 281 ; Enphorbiacese, 228 ; 
Orchidero, 170 ; Cyperacew, 160 ; Rubiacero, 147 ; Acanthaceae, 
131 ; Gnunineue, 130. The number of endemic genera now known 
is 148. Of the 3178 species of plants whose localities have been 
determined, 35 per cent, are poculiar to the eastern region, 
27*5 pur cent, to tho central, and 22 per cent, to tho western. 
One natural order, Chlamaceas , is strictly confined to Madagascar. 

Fauna . — Thirty-nine species of Lemuroida aro now known to 
«xist in the island, while more than 260 species of birds have been 
classified. Madagascar may also be considered one of the head- 
quarters of the Chamelionidw , for of the 50 known species no fewer 
than 25, or half of them, have already been described from the 
island. Many of these are of curious form, with remarkable develop- 
ments of the plates of the head and projecting horns and spines. 

Closely connected in interest with the animal life at present 
found in Madagascar is that of the extinct fauna. Researches in 
p M t m various parts of the island have revealed the existence 

ontolorv in < l uite recent deposits, in a sub-fossil state, of tho 

bones of numerous birds of the family Struthidm. Those 
have been arranged in twelve species, belonging to two genera, 
JEpyomis and Mulleromis , and vary in size from that of a bustard 
to that of birds much exceeding an ostrich, and rivalling the 

1 The words in parentheses are the native Malagasy names. 


A S C A R 415 

recently extinct Moa of New Zealand, one or two species being 
about 10 feet high. One spedet of these great wingless birds laid 
an egg which is the largest known, being 12} inches by 9} inches. 
Associated with these remains are found those of a large rail and 
a wild-goose, but much larger than any now inhabiting Madagascar. 
In the same beds the remains of probably throe extinct species of 
hippopotamus have beeu found, about two-thirds the size of tho 
living African species ; also tho hones and carapace, Ac., of gigantic 
tortoises, the bones of a species of swine, as well as of a rivcr-liog, 
and also of a slender-legged form of zebu-ox. Near tho south- 
west coast the skull of a large extinct lemuroid animal has been 
discovered by Mr J. T. Last, much longer in shape than that of 
any living lemur, the animal being probably three times the size 
of any known lemuroid. Most, if not all, of the above-mentioned 
birds and animals were probably contemporaneous with the earliest 
human inhabitants of Madagascar. Tho remains of an animal 
which appears to form a link between the apes and tho lemurs 
have been discovered ; ami in 1899 tho bones of another gigantic 
lemuroid, much larger than that just mentioned, wore found by 
M. A. Grandidier. 8 In tho deposits of a much more remote era 
than those already spoken of— -the Jurassic— the bones of some 
enormous terrestrial lizards have been found by Mr Last, belong- 
ing to two if not three species ; theso are described as belonging 
to a Sauropodous Dinosaur of the genus Botkriosfwndylus . And 
in the beds of the Lower Oolite the Rev. R. Baron hud previously 
discovered fragments of the skull of a reptile resembling the gavial 
of the Ganges ; from these a new genus has been founded by Mr 
R. B. Newton, which ho calls Steneoaaurus. The mammals, birds, 
and reptiles here described — twenty-six or twenty-seven in number 
— comprise all that is at present known of the ancient vertebrate 
fauna of Madagascar. A complete list of all the fossils of the 
island then known is given by Mr Newton in Quar. Jour . Geol. Soc. t 
February 1895. These, omitting the vertebrates already described, 
number 140, and belong to the Mollusca, Foraminifera, Echinoder- 
mata, Actinozoa, and Plant®. 

History . — The year 1882 was important as marking tho 
beginning of a great change in tho history of the island. 
Towards the middle of the year the relations p rmnc0m 
between the native government and that of Malagasy 
France became much strained, and many com- war of 
plaints were made by the latter against the i883m8S * 
Malagasy, together with demands for compensation. In 
order to settle, if possible, these causes of dispute, two 
Hova officers of high rank were sent to France as ambas- 
sadors, but as they were not authorized to concede any 
territory, their visit accomplished very little. They sub- 
sequently concluded treaties with Great Britain, Germany, 
and America, giving improved facilities for trade with 
Madagascar, but before their return matters had come to a 
crisis in the island. In May 1883 an ultimatum was sent 
to the Malagasy queen, requiring immediate compliance 
with the demands of France ; and as theso were refused 
by the Hova Government, the town and defences of 
Tamatave were bombarded by a French squadron and 
were then occupied by the marines, the Malagasy soldiers 
retiring. Several of the other ports were bombarded from 
time to time, and the war continued in a desultory fashion 
for many months ; but no serious attempt was made to 
invade the interior; and at length, in 1885, terms of 
peace were agreed to. By a treaty signed 'on 12th 
December it was agreed that the foreign relations of 
Madagascar should bo directed by France ; that a Resident 
should live at the capital, with a small guard of French 
soldiers ; and that tho Bay of Diego Suarez, together with 
surrounding territory, should bo ceded to France. These 
were the most important provisions, but the word “ pro- 
tectorate” was carefully excluded from the wording of 
tho treaty, although doubtless tho French envoys intended 
that this should be its practical issue. It was at tho 
same time agreed that there should be no foreign inter- 
ference with the internal government of the country, and 
that the queen should retain her former position, with all 
its honours and dignity. 

8 “ Nombreux ossements do Mmurions di spams, dont la tuille clait 
cnorme, plus grande que cello d’un homme.” — La G4ographv% January 
1900, p. 80. 
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For About nine years this treaty continued in force : 
several French Residents successively represented France at 
Antanhnarivo ; but these found themselves quite 
tsrtorafa* UIMl ^ e 40 °btain that influence in the country 
1366 - 94 .' which the home authorities thought they had 
a right to demand. The Malagasy prime 
minister was not disposed to give any advantage to France 
beyond what he could help, and at the same time he con- 
tinued to arm and train, by the help of British officers, 
a largo body of native soldiers. It was inevitable that 
this state of tension and irritation could not last, and at 
length, towards the close of 1894, the French Government 
sent an ultimatum to the Malagasy sovereign, with the 
following demands: (1) The Malagasy Government to 
have no dealings with other Powers except through the 
Resident-General. (2) All concessions to be void unless 
approved and registered by the Resident-General. (3) The 
French Government to have power to place soldiers in 
Madagascar as it may consider necessary. (4) The French 
Government to have power to carry out works of public 
utility. (5) French text of treaties alone to be authorita- 
tive. These demands were refused by the native Gov- 
ernment, and othor conditions were offered; but the 
French envoy, together with the Resident’s escort, left the 
capital, as also did the French traders and others, includ- 
Prtach in- i n 8 the large Jesuit mission. As soon as all 
vaalou and these had left the island, the chief ports were 
comquaat, occupied by French troops, and an expeditionary 
1696. force under General Duchesne was afterwards 
landed on the north-west coast at Mojangh, with the object 
of advancing into the interior and breaking the llova 
authority. Owing to the necessity of making a road for 
the passage of artillery and military stores, many months 
were spent on the way in the early part of 1895, and 
there was considerable loss of life by fever and other 
disease among the invading troops. But no effectual re- 
sistance was made by the Malagasy, and at length, on the 
30th September, the French forces appeared on the heights 
to the north and east of Antananarivo, bombarded the city, 
which surrendered in the afternoon, and on the evening of 
the same day the French entered the capital. 

The result of this event waB that the protectorate of 
France was re-established in the central provinces, but the 
queen was still allowed to retain her position. 
*696, and ^ lcJ P^ rt of the following year (1896), 
gradual however, a serious rebellion broke out in several 
aubjactlou parts of Imferina, and soon gained ground. This 
Malm movement was not only anti-French and anti- 
foreign, but also distinctly anti-Christian. The 
French troops gradually broke up the power of the re- 
bellion in the central provinces, but as thero appoared to 
be considerable unrest in many other parts of the island, 
General Gallieni, an officer with a reputation for vigour 
and ability in the Sudan and Tongking campaigns, was 
sent out to relieve the then Resident-General. 

Genoral Gallieni had a difficult task before him in 
establishing the authority of France throughout the island 
Admlola- am °ng numbers of tribes who had never sub- 
tratiou at mitted to any control from others. Among the 
Qaaara! first steps he took were to put the country under 
Oalllaal. mar tial law, to abolish royalty and all semblance 
of Hova government, and to declare Madagascar to be 
honceforth a colony of Franco. Queen Ranavhlona III. 
was exiled to Reunion, and subsequently to Algeria. Mean- 
while carriage roads were commenced to connect all the 
chief centres, and the military posts were gradually ex- 
tended farther and farther from the central provinces, so 
as effectually to put down all opposition and to consoli- 
date French rule over all the outlying tribes. French 
Residents and numerous othor officials were placed at every 
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important town, and various projects were started for the 
civilization of the Malagasy in accordance with French 
ideas. The area of the disturbed and unsettled parts of 
the country was lessened month by month, until, at the 
close of 1899, General Gallieni was able to report that 
only portions of the west and south-west remained to 
be brought into submission. In January 1899 three- 
fourths of the island was still under military administra- 
tion. According to the French budget of 1900, the troops 
in Madagascar amounted to 11,305, of whom 7500 were 
natives. Diego Suarez, at the northern extremity of 
Madagascar, held as a French colony from 1885, was in 
1896 placed under the authority of the Governor-General. 

In the absence of any census, or registration of births, deaths, 
and marriages, it is impossible to give accurate statistics as to the 
movement of ]>opulation ; and trustworthy figures of . 

commerce, Ac., are likewise very difficult to obtain. 

It is believed that the population of the whole of 
Madagascar does not exceed 3, 000, 000, of whom prob- eoua t tyf 
ably nearly one- third inhabit Im&rina. Antananarivo ***//,*/£*. 
contains 60,000 people, but the number is very variable. 
Notwithstanding repeated proclamations assuring the people that 
perfect religious liberty was guaranteed by France, the Jesuit 
missions have made strenuous efforts to break up the numerous 
Protestant village churches. The French Protestant churches, too, 
began to take purt in 180C in the missionary work carried on in the 
new colony, and nearly half the area for long occupied by the London 
Missionary Society has been transferred to the Paris Society. The 
bulk of tho Malagasy converts are still Protestants, i.e. f some 
threo-fourthR, probably, of the 150,000 people confessing Chris- 
tianity. Since 1897 high schools, medical and technical schools, 
and a few primary schools have been formed by the Government, 
but the bulk of the educational work is still carried on by the 
various missionary societies. The Jesuit mission is making strenu- 
ous efforts to control odu cation, but tho Protestant missions are 
not less strenuous in maintaining and adding to their primary 
and high sohools and colleges. No statistics can be given as to 
education, but it is probable that 100,000 children are now being 
instructed. Information about the people, their language, and 
their civilization has become fuller, but nothing has been discovered 
materially to modify the conclusions formerly arrived at. With 
regard to “ranks of society,” slavery was abolished by the French 
in 1896, and by this act the third great class of the andbvo or 
slaves has become merged in tho second, that of the Hova or 
commoners. The division between the Andriana or nobles and the 
Hova remains unaltered, notwithstanding that royalty has been 
abolished. In the other tribes chieftainship is still retained in the 
administration of the country under the surveillance of French 
officials. Tho local budget for 1897 was 4,269,000 francs (about 
£178,000), which practically covered the expenditure apart from 
the cost of civil and military administration, for which a sum of 

15.170.000 fr. (about £632,000) was voted by the French Chambers ; 
in 1898 these sums were respectively 9,437,000 fr. (£393,000) and 

20.185.000 fr. (£841,000). In 1899 the estimated revenue was 

11.136.000 fr. (£445,440), including 1,800,000 fr. (£72,000) sub- 
vention from France. The cost of Madagascar to France for 1900 
was estimated at over 25,000,000 fr. (£1,000,000). The con- 
verted debt of Madagascar stood at 20,000,000 fr. (£800,000) 
at 2} per cent, in 1900. In 1898 many parts of Im&rina suffered 
severely from famine, which was largely due to the depopulation 
of large portions of the country by the rebellion of 1896, and the 
destruction by tho rebels of the stores of rice. Agriculture is 
being encouraged by the formation of jardins d'essai near every 
village ; but, on the whole, the agriculture of the Malagasy has 
been only slightly influenced by political changes, the chief differ- 
ence being tne more extended cultivation of European vegetables 
and fruits. Their handicrafts have, however, been less exercised, 
partly through the demands made on the people for Government 
service ( corvie ), and partly through the greater employment of 
foreign textile fabrics. The use of sun-dried and of burnt bricks 
and tiles for all kinds of building has greatly extended, and has 
much altered the appearanco of every town and village in the 
central provinces. As in all French oolonies, very heavy duties 
are levied upon all imports and exports coming from and going 
to other countries than Franco, and this has naturally greatly 
diminished British as well as American trade with the island, while 
increasing French imports and exports. The total imports in 
1888 were valued at £162,000 ; in 1898 at £865,640. The United 
Kingdom's share in .the total for 1888 was estimated at £101,000 ; 
in that for 1897 at £179,000 ; for 1898 at £42,000— a great drop. 
Further, the sum for 1897 included £146,000 for cotton piece goods, 
an amount which, in consequence of the heavy duties imposed, 
dwindled to £35,000 in 1898* On the other hand, the figures for 
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the import of cotton piece goods from Frsnoe were £19,000 in 1897. 
but £220, 000 in 1898. Imports from the United States were valued 
at £99,000 in 1896, when those from the United Kingdom totalled 
£270,000. The total exports in 1888 were valued at £174,000 ; in 
1898 the total was £198,400. Exports to the United Kingdom rose 
from £43,000 in 1888 to £139,000 in 1895, only to fall again to 
£62,000 in 1896 and £32,920 in 1898. Exports to France rose from 
£17,000 in 1895 to £74,680 in 1898. The chief exports are cattle, 
caoutchouc, and hides. In 1898, 6061 vessels of 879,862 tons 
entered and cleared the ports, the bulk being French. The car- 
riage roads' from the east and north-west to connect the interior 
with the chief ports are making steady progress, and arrangements 
are also being made for the construction of railways and canals. 
There is interior telegraphic communication between Antananarivo 
and Tamatave and Mojangk, which is now being extended to tho 
Bdtsil4o province. French coin is now the only legal currency, and 
French weights and measures alone are legal. 

Authorities. — A very large number of books, pamphlets, and 
magazine articles have been published upon Madagascar since 
1882. General: A. Grandidikr. Histoire naturelle , physique , 
et politique de Madagascar . Paris, 1882-99 (many volumes and 
portions, both of text and plates ; still in progress). — Sibree and 
Baron (eds.). Antananarivo Annual. Antananarivo, 1882-1900. 
— Notes , Reconnaissances, et Explorations, revue mensuelle. Tana- 
narive, 1897 et seq . — Sibree. A Madagascar Bibliography. Anta- 
nanarivo, 1 885. — V Aissik&E. Histoire de Madagascar. Paris, 1884; 
Vingt am & Madagascar. Paris, 1885. — Oliver. Madagascar: 
an Historical amd Descriptive Account. London, 1886 ; Drury's 
Madagascar (new ed.). London, 1890. — Cousins. Madagasco 
of To-day. London, 1895.— Bulletin de la Comitt de Madagascar 
(monthly). Paris, 1895 et seq . — Sibrke. Madagascar before the 
Conquest. Loudon, 1896. — Cat at. Voyage A Madagascar . Paris, 
1895 ; Annuaire de Madagascar. Tananarive, 1898 et seq . — 
Baron. Ten Years ’ Review of Mission Work in Madagascar. 
Antanknarlvo, 1891. — Gallieni. Rapport d' ensemble sur la situa- 
tion gtntrale de Madagascar. 2 vols. Paris, 1 899. — Revue de Mada- 
gascar mensuolle, illustrl, 1895 et seq. Political : Oliver. True 
Story of the French Dispute in Madagascar. London, 1885. — Shaw. 
Madagascar and France . London, 1885. — Saillens. Nos Droits 
sur Madagascar. Paris, 1885. — Corlay. Notre Campagne A 
Madagascar. Paris, 1896. — Knight. Madagascar in War-time. 
London, 1896. — Burleigh. Two Campaigns: Ashantee and 
Madagascar . London, 1896. — Carol. Chczles Horns. Paris, 1898. 
Ethnology: Fekkand. Lea Mussulmans A Madagascar et aux 
ties Comores. Paris, 1891. — Bekthikr. “Rapport etlinographique 
sur les Races de Madagascar,” Notes, Reconnaissances , et Explora- 
tions , Sept. 1898. — Jully. “^'Habitation k Madagascar” op. 
cit. Juil. 1898. Philology: Richardson. Malagasy for Beginners. 
Antananarivo, 1883 ; A New Malagasy - English Dictionary. 
Antananarivo, 1885. — Cousins and Parrktt. Malagasy Proverbs. 
Antananarivo, 1885. — Causseque. Grammaire Malgache. Anta- 
nanarivo, 1886. — Abinal et Malzac. Dictionnaire Malgache- 
Francais. Tananarive, 1889. — Bkandhtetter. “ Dio Bezichungen 
des Malagasy zum Malaiischen ” ; Malaio-polynesischc Forschungen , 
pt. 2. Lucerne, 1893. — Daule. “Studies in the Malagasy 
Language,” Antan. Annual , 1884, 1887. Botany, Geology, and 
Zoology: Baron. “Tho Flora of Madagascar,” Linn. Soc. 
Joum. Rot. vol. xxv. 1889 ; “Notes on the CJeoTogy of Madagascar,” 
Quar. Joum. Geol. Soc. May 1889. — Coktese. “ Ossorvazioni 
googuosticho sul Madagascar,” Bol. R. Comit. Geol. Italia , vol. 
xviii. 1887; “Appunti geologici sull* Isola di Madagascar,” op. 
cit. vol. xix. 1888. — Gautier. “Mission Ertiile Gautier a Mada- 
gascar,” Ann. de Gtog. No. 7, 1893; “Madagascar occidental©, ” 
op. cit. Nov. 1895, — Baron. “Geological Notes of a Journey in 
Madagascar,” Quar. Joum . Geol. Soc. Feb. 1895. — Buller 
Newton. “On a Collection of Fossils from Madagascar,” op. 
cit. Fob. 1895. — Sibree. “Madagascar Ornithology,” Antan. 
Annual , 1889, 1890, 1891, 1892 ; and Ibis , April, July, Oct. 1891, 
Jan. April 1892 ; “The Mammals of Madagascar,” op. cit. (A. A.) 
1893, 1895, 1896, 1897. (j. si* ) 


French Wars in Madagascar . — In 1882 tho French 
claimed a protectorate over the north-west coast of Mada- 
gascar, based on alleged treaties with chiefs of the Sakalava 
tribes which inhabit that part of the island. Queen 
Itanavhlona II. denied the validity of the claim, and, after 
fruitless endeavours by the British Government to effect 
a peaceable settlement, hostilities commenced in 1883. 
Bear-Admiral Pierre bombarded several coast towns and 
occupied Mojangh, in the north-west, a port which is the 
key to the province of Im&rina, and Tamatave, the chief 
town on the east coast. Kanavhlona II. died on 13th July 
1883, and was succeeded by her niece, Ranavhlona III. 
Reinforcements having arrived from France and Reunion, 


Rear-Admiral Galiber, who had succeeded to the command, 
after unsuccessful negotiations with the Hova Government, 
destroyed a number of towns on the eastern seaboard and 
blockaded others, but was too weak to attempt any inland 
expedition. An Englishman named Willoughby, who 
had raised and commanded some irregular horse in the 
Zulu war, was made first adjutant-general and, later, 
commander -in- chief of the Malagasy army, which he 
reorganized. With 10,000 men he occupied a very strong 
entrenched position at Manjakandrianombana, about five 
miles from Tamatave. In the meantime, in April 1881, 
Rear-Admiral Galiber was succeeded by Rear-Admiral Miot, 
who blockaded the ports, but was defeated in June in an 
attack in force on Manjakandrianombana. Towards the 
end of the year Admiral Miot occupied Diego Suarez and 
adjacent ports after some fighting, and a sharp and suc- 
cessful action at Andraparany on the 5th December placed 
the whole of the north-east of the island in his hands. 
His troops, however, suffered so severely from malarial 
fever that tho reinforcements which he received from 
France, Reunion, and Tongking were only sufficient to 
make good the “waste.” in 1885 Willoughby formed a 
camp of exercise covering Antananarivo, the capital, and 
an unsuccessful attempt was made to recapture Mojangii 
from the French. On 26th August a sharp action was 
fought at Ambodimadiron, near Pass&ndava Bay, which 
was claimed as a victory by both sides; Marovoay was 
bombarded, and on the 10th September an unsuccessful 
attack was made by tho French on the Hova position at 
Farafette, Admiral Miot personally leading a column. 
In November negotiations were commenced, which resulted 
in a treaty of peace, by which Madagascar became politi 
cally a French protectorate. The treaty was ratified by 
the Senate in March 1886, but was not recognized by the 
British Government until August 1890. In 1893 conflicts 
between the Hovas and the French led to a partial blockade 
of the ports by the French in 1 894 and, at the end of that 
year, to ail open rupture, followed by the occupation of 
Tamatave and, in January 1895, by the bombardment 
and occupation of Mojanga. The French Government 
then organized an expedition under General of Division 
Duchesne, consisting of two brigades commanded by 
Generals of Brigade Metzinger and Voyron, in all some 
8400 men. Duchesne arrived at Mojangii in May, and 
found that Metzinger had already captured Marovoay and 
Midiani by storm, and that Ainbohimarink had been 
occupied after severe fighting. Early in June Duchesne 
crossed the Betsiboka and captured Mevatanana, but 
experienced such great difficulties from insufficient trans- 
port and heavy mortality from sickness amongst his troops 
that it was not until the 12th August that he arrived near 
Andriba, which he captured on the 22nd. Here he formed 
an advanced base and organized a flying column to march 
on Antananarivo. In command of this column he defeated 
the Hovas with great loss at Tsinainondry, and after a 
sharp action captured Antananarivo, the capital, on the 
30th September, when he dictated terms of peace. The 
campaign, although successful in attaining its object, was a 
problem in transport and hygieno which cannot lie said to 
have been satisfactorily solved. The so-called “pacifica- 
tion ” of Madagascar was very thoroughly carried out after 
September 1896 by General Gallieni. (r. h. v.) 

Madava Rao, Sir Raja T. ( 1828 - 1891 ), 

native Indian statesman, was born at Combacoinim in 
Madras in 1828. Madava Rao created a new type of 
minister adapted to the modern requirements of a progres- 
sive native state, and he grafted it upon the old stock. 
He linked the past with the present, using tho advantages 
of heredity, tradition, and conservatism to effect reforms 

S. VI. — 53 
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in the public administration and in Indian society. He 
attained the position of Diwan of Travancore in 1857, 
and died on 4th April 1891. Sprung from a Maratha 
Brahman stock, the sou of a Diwan of Travancore, be was 
educated in the strictest tenets of his B&cred caste. But 
he readily imbibed the new spirit of the age. To mathe- 
matics, science, and astronomy he added a study of English 
philosophy and international law, and a taste for art and 
pictures. Although a devout student of the Shastras, he 
advocated female education and social reform. Kefusing 
to cross the sea and so break caste by appearing before 
a Parliamentary commission, ho yet preached religious 
toleration. A patron of the Indian Congress, he borrowed 
from the armoury of British administration every reform 
which ho introduced into the native states. He was 
respected alike by Europeans and natives, and reoeived 
titles and honours from the British Government. As 
tutor of the Maharaja of Travancore, and then as revenue 
officer in that state, he showed firmness and ability, and 
became prime minister in 1857. He found the finances 
disorganized, and trade cramped by monopolies and oppres- 
sive duties. He co-operated with the Madras Government 
in carrying out reforms, and, when his measures led to 
misunderstandings with the Maharaja, he preferred honour- 
able resignation to retention of a lucrative office in which 
he was powerless for good. In 1872 he was engaged at 
Indore in laying down a plan of reform and of public works 
which ho bequeathed to his successor, when a grave crisis 
at Baroda demanded his talents there. The Gaekwar had 
been deposed for scandalous misrule, and an entire re- 
organization was needed. Aided by Sir Philip Melvill, 
Madava Kao swept away the corrupt officials, privileged 
sardars, and grasping contractors who had long ruined 
Baroda. He wrote able minutes defending the rights and 
privileges of the Gaekwar from fancied encroachment, and 
justifying the internal reforms which he introduced. He 
resigned office in 1882, and in his retirement devoted his 
leisure to reading and writing upon political and social 
questions. (w. l.-w.) 

Madeira, a group of islands in the Atlantic, 
belonging to Portugal, situated about 500 miles south- 
west from Lisbon, 3i days’ steaming from Southampton, 
and 5 days from Liverpool. The capital is Funchal, the 
seat of a bishop (a suffragan of Lisbon), with 37,011 
inhabitants (1900). The district of Funchal, which em- 
braces the entire archipelago, i.e. y the islands Madeira, 
Porto Santo, the Desertas (Chao, Deserta, Grande, and 
Jlugio), and the two Selvagens, has an area of 315 
square miles, and population (1890), 134,040 and (1900) 
150,528. There is a medical school at Funchal; also a 
lycoum. The principal products are wine, sugar, com, 
vegetables, potatoes, chestnuts, yams, oranges, honey, 
walnuts, lemons, wax, olive oil, spirits, bananas, apples, 
and mangoes. The area planted with vines in 1892 was 
24,620 acres, which yielded 867,250 gallons of wine 
(a fairly average year), valued at £34,000; but sinco 
then more land has boon replanted with vines. In 1899 
the wine exported was valued at £173,333. Sugar, 
spirits, soap, straw hats, ale, leather, embroidery, baskets, 
wooden wares, butter, linen, and woollens are manu- 
factured. In 1898 there were 1336 persons engaged in 
fishing; they used 496 boats, and caught fish to the 
value of £8100. | The total trade increased in value from 
£428,000 in 18M to £028,000 in 1900, wine being the 
principal export, Vith embroidery, vegetables, fruits, and 
wicker goods. Between 1860 and 1900 the export of 
wine increased fron: 104,880 gallons to 587,880 gallons, 
the value in the latter wear being £137,800. In the year 
1899 a total of 1635 Vessels of 4,692,264 tons entered 


and cleared the island ports. There are some 560 miles 
of roads in Madeira. The chief island is coming more 
into repute as a winter station. 

Madeira River. See Amazon. 

Madhu Sudan Datta (or Michael Madhu 
Sudan Datta, as he was called after he had embraced 
the Christian religion) (1824-1873), the greatest poet of 
India in the 19th century, was born at Sagandari, in the 
district of Jessor in Bengal, in 1824. His father was a 
pleader in Calcutta, and young Madhu Sudan received his 
education in the Hindu College of Calcutta, and was the 
foremost among the distinguished young students of his 
day, many of whom lived to make their mark in the 
literature and social progress of their country. Madhu 
Sudan left the college in 1842, and in the following year 
ran away from his father to avoid a marriage to which his 
father wished to force him, and embraced the Christian 
religion. Continuing his studies now in the Bishop’s 
College, Madhu Sudan learnt Greek and Latin and some 
modern European languages, and in 1848 went to Madras. 
There he wrote English verses, and married the daughter 
of a European indigo-planter, but was soon separated from 
her. He then united himself with an English lady, the 
daughter of an educational officer ; and she remained true 
to him through life amidst all his misfortunes, and was the 
mother of the children he left. Madhu Sudan returned to 
Calcutta with his English wife in 1856, and soon discovered 
that the true way for winning literary fame and distinction 
was by writing in his own language, not by composing 
verses in English. His three classical dramas — Sarmishtha y 
Padmavati , and Krishna Kumari — appeared between 1858 
and 1861, and were recognized as works of merit. But his 
great ambition was to introduce blank verse into Bengali. 
His knowledge of Sanskrit poetry, his appreciation of the 
Greek and Latin epics, and his admiration of Dante and of 
Milton, impelled him to break through the fetters of tho 
Bengali rhyme, and to attempt a spirited and elevated style 
in blank verse. His first poem in blank verse, the Tilottama , 
was only a partial success ; but his great epic which followed 
in 1861, the Megltarvad-Badha, took the Indian world by 
surprise, and at once established his reputation as the 
greatest poet of his age and country. He took his story 
from the old Sanskrit epic, the Kamayana , but the beauty 
of the poem is all his own, and he imparted to it the 
pathos and sweetness of Eastern ideas and the vigour and 
loftiness of Western thought. In 1862 Madhu Sudan left 
for Europe. He lived in England for some years, and was 
called to tho bar ; and in 1867 returned to his country to 
practise as a barrister in Calcutta. But the poet was un- 
fitted for a lawyer’s vocation ; his liabilities increased, his 
health failed, his powers declined. He still wrote much, but 
he wrote nothing that will be remembered. His brilliant 
but erratic life ended in a Calcutta hospital on 29th June 
1873. Among Madhu Sudan’s most intimate friends may 
be mentioned the great reformer Iswar Chandra Vidyasagar, 
who often helped him in his difficulties, and the poet Hem 
Chandra B&tierjea, who wrote an appreciative critique on 
his great epic. Among tho young Indians who were 
studying in England in the ’sixties with Madhu Sudan, a 
few rose to distinction subsequently. One of them, 
Satyendra Nath Tagore, was the first Indian who entered 
the Civil Service of India ; and two others, Mano Mohan 
Ghosh and Umesh Chandra Bonnerjee, were called to the 
bar, rose to a considerable practice in Calcutta, and were 
honoured leaders among their countrymen. (r. c. d.) 

Madison, a city of Indiana, U.S.A., capital of 
Jefferson county, on the Ohio river and the Pittsburg, 
Cincinnati, Chicago, and St Louis Bailway, in the south- 
eastern part of the state, at an altitude of 450 feet. It has 
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much commerce by rail and river, and varied manufactures. 
Population (1890), 8936; (1900), 7835. 


Madison, a city of Wisconsin, U.S.A., capital of 
the state and of Dane county, on the peninsula between 
Lakes Monona and Mendota, in the southern part of the 
state, at an altitude of 870 feet. It is regularly laid out 
on an undulating site, and is divided into eight wards. 
It is on three railways — the Chicago and North-Western, 
the Chicago, Milwaukee, and St Paul, and the Illinois 
Central. It is the seat of Wisconsin state university, 
which in 1900 had 137 instructors and 1841 students. 
Population (1890), 13,426 ; (1900), 19,164, of whom 3362 
were foreign-born and 69 were negroes. 

Madras Presidency, a province of British 


India, under the administration of a governor. It occu- 
pies the entire south of the peninsula. Politically, it 
includes the Laccadive Islands, off the Malabar coast, in 
the Indian Ocean. Total area (including native states), 
150,798 square miles ; population (1891), 39,331,062; 
(1901), 42,398,031, showing an increase of 7 ’7 per cent. 
The capital is Madras city, from which the province takes 
its name. The “ agency ” tracts in the hilly interior of 
the northern Circars are administered on a special system, 
and for revenue purposes a considerable difference still 
prevails between the zamindari estates scattered throughout 
the presidency and the ordinary rayatwari lands. 

The following table gives the area and population of the 
several districts and native states of Madras in 1891 and 
1901 


Area and Population of Madras Presidency , 1891 and 1901 . 




Area in 
Square Miles. 

I 

Population, | 
ISttl. | 

Population, 1001. 


Density of 
Population to 
Square Milo, 
llittl. 



Male*. 

Females. 

Total. 

British Districts— 

Gan jam . 


8,370 

1,896,803 * 

904,282 

1,047,206 

2,011,488 

240 

Yizagapatam . 


17,242 

2,802,992 

1,461,660 

1,481,877 

2,933,537 

170 

Godavari . 


7,857 

2,078,782 j 

1,134,107 

1,169,388 

2,303,496 

293 

Kistna 


8,397 

1,855,682 ! 

1,091,218 

1,063,981 

744,184 

2,155,199 

267 

Nellore 


8,765 

1,403,730 

753,612 

1,497,796 

170 

Karnul 


7,f>14 

817,811 1 

441,186 

431,237 

872,423 

110 

Bellary . 


5,975 

900,126 

481 ,422 

465,907 

947,329 

159 

Cuddapah 


8,722 

1,272,072 

650,799 

635,104 

1.291,903 

148 

North Arcot 


7,616 

2,180,487 

1,101,722 

1,100,669 

2,208,391 

289 

South Arcot 


5,217 

7,529 

2,162,851 

1,902,591 

1,168,654 

1,181,711 

2,360,365 

450 

Salem 


1,086,147 

1,119,751 

2,206,898 

293 

South Canara . 


3,902 

1,056,081 

649,274 

585,350 

1,134,024 

290 

Malabar . 


5,585 

2,652,566 

99,797 

1,377,566 

1,410,477 

2,788,043 

499 

Nilgiris . 


957 

60,567 

50,882 

111,449 

116 

Coimbatore 

. 

7,860 

2,004,839 

1,083,698 

1,118,614 

2,202,312 

2,060,759 

280 

Tinnovelly 


5,387 

1,916,095 

1,002,487 

1,058,272 

382 

Madura . 


8,808 

2,608,404 ! 

1,368,293 

1,473,811 

2,832,104 

321 

Tanjore . 


3,709 

2,228,114 

1,066,762 

1,178,609 

2,245,361 

005 

Trichinopoly . 


3,031 

1,372,717 

700,303 

744,815 

1,445,118 

398 

Chingleput 

. 

2,842 

1,136,928 

001,940 

050,782 

1,312,722 

402 

Anantapur 


5,275 

708,549 

401 ,037 

384,859 

788,896 

509,397 

149 

Madras City 


29 

452,518 

257,298 

252,099 

17,565 

Total British Territory 

141,189 

35,630,440 

! 18.853,021 

19,355,585 

38,208,009 

270 

Native States — 
Travancore . . 


0,730 

2,557,736 

1,490,509 

1,460,529 

2,951,038 

815,218 

438 

Cochin 

. 

1,362 

722,906 

407,010 

408,208 

598 

Pudukota . 

, 

1,101 

373,096 

180,884 

199,698 

380,582 

345 

Bangananalli (Karnul) 
Sanuur (Bollary) 

. 

255 

35,496 

16,252 

16,027 

32,279 

125 

• 

161 

11,388 

5,658 

5,547 

11,205 

69 

Total Native States 

• 

9,609 

3,700,622 

2,100,313 

2,090,009 

4,190,322 

436 

Grand Total . 

• 

150,798 

39,331,062 

20,953,337 

21,445,694 

42,398,931 

281 


Between 1881 and 1891 the population increased 
by more than 15 per cent, in British territory, and by 
more than 10 per cent, in native states, and between 1891 
and 1901 by 7*2 and 13*2 per cent, resjiectively. The 
high rate of increase in the earlier period is to be attributed 
mainly to recovery from the famine of 1876-78, arid 
partly to more accurate enumeration in the “agency” 
tracts. The average density ranges from 605 persons i>er 
square mile in the fertile delta of Tanjore to only 116 in 
the barren uplands of Karnul and in the Nilgiris. 

Classified according to religion, and excluding native 
states, Hindus numbered 31,998,309 in 1891, or 90 per 
cent. Of the total population, being a higher proportion 
than in any other province. Mahommedans numbered 
2,250,386, or only 6 per cent., though they have increased 
more rapidly than Hindus. Christians numbered 865,528, 
or 2*4 j>er cent., of whom 13,462 were Europeans and 
26,642 Eurasians, leaving 825,424 for native converts, 
chiefly in the southern districts of Tinnevelly, Madura, 
Tanjore, Trichinopoly, and South Canara. In the native 


states the proportion of Christians rose as high as 19 per 
cent. Jains, with whom Buddhists are included, numbered 
28,461 ; “ others,” 487,756, chiefly aboriginal tribes in the 
“ agency ” tracts. The languages spoken — all of the 
Dra vidian family — are Telngu in the north-east, Tamil in 
the south, Malayalam in the west, and Canarese in the 
central plateau. 

Agricultural statistics are not available for the zamindari 
estates, which occupy nearly 27 per cent, of the total area of 
the presidency, paying an average revenue of K.0.4.3 per aero. 
On rayatwari lands the average incidence of land revenue is 
R. 1.14.4 per assessed acre and Rs. 2. 4. 10 per cultivated acre. In 
1897-98 the total cultivated area was 24,247,01 7 acres, of which 
2,961,877 acres were cropped more than once. The irrigated area 
was 5,875,374 acres, of which nearly one-half whs irrigated from 
Government canals. The principal crops are rice (grown chiefly 
along the coast) ; the two kinds of millet (here called ckohm and 
cumbu) ; ragi ( Elcusine corocana ), chiefly in the uplands ; pulse, 
oil-seeds, cotton, indigo, sugar-cane, and tobacco. In 1897-98 
the area under coffee was 64,402 acres, chiefly in the districts of 
the Nilgiris, Malabar, Salem, and Madura ; the area under tea 
was 7722 acres, almost entirely in the Nilgiris. 

The Madras Bystem of irrigation has been most successful iu 



420 MADRAS PRESIDENCY 


the ease of the three great eastern rivers, the Godavari, Kistna, 
and Gauvery. Each of those is intercepted by an ameut or 
dam at the head of its delta, from which canals diverge on each 
side for navigation as well as irrigation. The Bcheme for diverting 
the waters of the Tungabhadra (a tributary of the Kistna) over 
the thirsty uplands of Karnul lias proved a failure, and the 
full result of the bold project of loading the Poriyar river through a 
tunnel across the watershed of the Travancore hills on to the plain 
of Madura remains to be seen. In 1897-08 the total receipts from 
nine “major’* works amounted to Its.73,87,055, and the working 
expenses to Its. 17,90, 906, showing a profit of Rs.55,46,059, or an 
average of 8*4 jier cent, on a capital outlay of Rs.6, 3 8,72,013. 
In addition, 27 “minor’' works yielded a profit of Ka.7,52,785, 
or 4 per cent, on a capital outlay of Its. 1,09,73,752. 

Madras possesses no special industry, like the cotton of Bombay 
or tho jute of Bengal. In 1897 the total number of factories 
under inspection was 71, employing 31,197 operatives, of whom 
2892 wero women and 2216 cnildren. Cotton-mills numbered 11, 
with 1705 looms and 274,254 spindles, employing 12,099 hands. 
The out-turn of yarn wa. 32,515,445 lb, chiefly of counts between 
Nos. 10 and 21 ; the out-turn of woven goods was 5,320,781 lb, 
chiefly tea-cloths, &c. There is one hemp mill at Vizagapatam, 
employing 823 hands *, three breweries on the Nilgiri Hills, with 
an out-turn of 341,000 gallons ; a flourishing sugar factory in 
Ganjam ; and several tile- works on the Malabar coast. The 
manufacture of cigars has become an important industry in the 
districts of Madura and Trichinopoly. One factory alono pro- 
duces 15 million cigars a year, valued at Ks. 4,50,000. 

The presidency is well supplied with railways, which naturally 
have their centre in Madras city, the chief seaport. The Madras 
railway connocts with Bombay and Bangalore, and also crosses 
tho poninsula to Calicut on the western coast. The South Indian 
serves tho extreme south, with its terminus at Tuticorin. Tho 
Southern Mahrutta traverses the Doccan districts ; and tho 
East Coast line, through tho Northern Circars, lias brought 
Madras into direct communication with Calcutta. 

As might bo expected from its double line of coast, the sea- 
borne trade of the presidency is less concentrated at its capital 
than is tho case with either Bengal or Bombay. Only about 43 
nor cent, of the total is conducted at tho port of Madras, tho 
Malabar coast having 26 per cent., the Northern Circars 12 per 
cent., and Tinnovelly district 12 per cent. The following tanle 
gives tho value (in tons of rupees) of the foreign exports and im- 
ports of merchandise only for the years 1877-78 and 1897-98 : — 

LuijiorU. Exports. 

1877-78 . . Rx. 8,694, 7 12 Rx.5,565,549 

1897-98 . . 7,003,974 11,432,396 

Thus both imports and exports approximately doubled in 
twonty years, showing a more rapid increase than cither Bengal 
or Boinoay. But the rate of increase was highest during tho 
first half of the period, exports in particular having been checked 
by tho boil seasons of 1896-98. 

The following iH the value (in tens of rupees) of oacli of the 
principal articles of import, and export in 1897- 98 : — 

Imports : Cotton pieco- goods, Rx. 1,813,41 1 ; cotton twist, 
Rx. 1,027,642 ; railway materials, Rx. 665,248 ; wrought metals, 
Ux.573,402 ; machinery, Rx. 322, 351 ; mineral oils, Rx.274,608 ; 
spices, Rx. 232, 291 ; liquors, Rx. 202, 271 ; apparel, Rx. 194, 964; 
hardware and cutlery, Rx. 172,031 ; provisions, Rx. 128,000. 
Exports: — Hides, Rx.3,106,102 ; coffee, Rx. 1,494,261 ; rice, 
Rx. 1,207,247 ; indigo, Rx. 1,066,445 ; raw cotton, Rx. 852, 399 ; 
cotton goods, Rx. 768,302 ; oil -seeds, Rx.360,706 ; spices, 
Rx. 314, 996 ; sugar, Rx. 263, 690 ; oils, Rx.248,984 ; coir manu- 
factures, Rx. 237, 856. 

As compared with previous years, the imports of cotton goods 
show little change. Viece- goods reached their maximum 
(Rx.2, 546,196) in 1894-95, ami twist (Rx. 1,156,548) ill 1888-89. 
Railway materials, wrought metals, machinery, mineral oils, 
hardware, and cutlery all increased steadily during tho ten years 
ending 1898. The foreign imports of coal suddenly drooped 
by one-lialf, owing to competition from tlio Bengal mines, wnich 
now supply 80 per cent, of the amount consumed in the railways 
and factories of Madras. Among metals (wrought and unwrought) 
iron accounts for Rx. 384, 4 18, copper lor Rx. 17 8, 328, and steel for 
Rx.60,088. 

Under exports, the most noticeable feature is the large proportion 
of the total (more than ono-fourth) contributed by hides, which 
doubled in tho last ten yours of the 19th century. The exports 
of rice, which are mainly to Ccylou, have also doubled. Coffee 
and indigo, though variable crops, are both fairly maintained. 
Raw cotton shows a heavy decline, which was continuous during 
the four years ending 1897 -98. It readied its maximum 
(Rx.2, 495, #73) in 1889-90. Cotton goods, which consist chiefly 
of coloured cloth sent to Ceylon, the StraitB Settlements, and 
Burma, are fairly well maintained. Sugar shows a heavy decrease, 
due to a bad season. 


The United Kingdom has maintained its trade with Madras 
more successfully than with Bombay. The imports from the 
United Kingdom increased during the ten years 1887-88 to 
1897-98, though the proportion to the total mil from 85 to 78 
per cent. The exports to tho United Kingdom actually de- 
creased, and the proportion to the total fell from 60 to 43 per 
cent. The special feature of Madras trade is the large exporta- 
tion to Ceylon, which more than doubled botween 1888 and 1898, 
and now forms 20 per cent, of tlic total. It consists mainly of 
cotton piece-goods, rice, fish, and other provisions. 

Tho value of the coasting trade of Madras in 1897-98 was as 
follows (in rupees) : — Ports within the presidency — imports 
Rs.1,77,54,948 ; exports, Ra. 1,79,63,838. Ports outside .the presi- 
dency — imports, Rs. 4,24, 29, 976 ; exports, Rs. 3,27,18,949. Total 
— imports, Rs. 6,01 ,84, 924 ; exports, Rs. 5, 06, 82, 787. 

The administration of the Madras presidency is conducted by 
a governor and a council, consisting of two members of the civil 
service, who are appointed by the Crown for a term of five 
years. The secretariat includes a chief secretary, a secretary, 
two under-seoretaries, and an assistant. There is a board of 
revenue of three members. The number of districts is 22, ouch 
tinder the charge of a colloctor, with suh-collcctors and assistants. 
The districts are not grouped into divisions or conunissionerships, 
as in other provinces. In 1898 the number of covenanted 
civilians on the Madras establishment was 162. The total num- 
ber of civil and revenue judges was 310, and of magistrates of all 
sorts, 725. Tho total strength of the police was 22,747 officers- 
and men, being 1 policeman to every 8 square miles of area and 
to every 2167 of the population. 

Since tho reorganization of the Indian army in 1894 the 
Madras command, under a lieutenant-general, comprises Burma, 
Mysore, Haidarabad, and Belgaum in Bombay, in addition to the 
Madras presidency, with headquarters at Ootacamund in the 
Nilgiri Hills. It consists of two first-class and six second- 
class military districts, of which Madras and tho southern 
district alone lie entirely within the presidency. In 1898 the 
strength of the Madras command was 12,447 Europeans and 29,410 
natives; total, 41,857. In addition, thero were 5710 enrolled 
volunteers. 

For legislative purposes tho council of tho governor is aug- 
mented uy additional members, not exceeding 20, who are 
nominated by tho governor for a term of two years. Of these not 
more than 9 may bo officials, and 7 are nominated on the recom- 
mendation of the Madras corporation, groups of municipalities 
aud district boards, selected public associations, and the senate 
of the Madras University. Members of this legislative council 
enjoy the right of interpellation and of discussing the annual 
financial statement. 

Excluding Madras city, the number of municipalities in the 
presidency is 58, with an aggregate population of 1,687,563 in 
1 891. In 1898 the total number of members was 868, of whom 367 
were elected by the ratepayers, and 7 27 wore natives. The aggre- 
gate municipal income (including loans) w as Rs. 29, 21,107, of w hich 
Rs. 7, 09,610 was derived from rates, Rs. 8, 58, 951 from tolls, and 
Rs. 2, 86, 403 from Government contributions. The average in- 
cidence of taxation (including tolls) w'as 14 annas per head. The 
aggregate expenditure was Rs. 35, 02, 705, of which Ri. 10,4] ,099 was 
devoted to public works (including water-supply), Rs. 10, 16,941 
to medical services and sanitation, Rs, 3, 42, 801 to education, 
and Rs.2,57,579 to lighting and miscellaneous. 

The principle of local devolution is carried somewhat farther 
in Madras than in other provinces. At tlio bottom are union 
pane hay ats or village committees, whose chief duty is to attend 
to sanitation. In 1898 these numbered 376, W’ith 3551 members. 
Abovo them come 80 taluk or sub-di visional boards, with 1122 
members. At the hoad of all are 21 district boards, with 647 
members, of whom 296 were elected by the taluk boards. In 
1897-98 the aggregate income of local funds (including loans) 
was Rs. 88,27,640, of which Rs. 63, 66, 768 was derived from rates 
and Rs. 3, 15, 143 from a provincial grant. The aggregate expen- 
diture was Rs. 83, 93,060, of which Rs.35,29,227 was devoted to 
public works, Rs, 18,73,480 to medical aud sanitary purposes, and 
Rs. 10,95,782 to education. 

The total net revenue of Madras for 1897-98 (in tens of rupees), 
distributed under the three heads of imperial, provincial, and 
local, was Rx.7,304,601, Rx.2, 811, 486, and Rx. 1,049,068 re- 
spectivcly, ora total of Rx. 11,166,155, the corresponding totals for 
the expenditure being Rx.3,371,870, Rx.2, 811, 684, Rx.1,048,870, 
and Rx. 7, 232, 424. 

The following table gives the gross revenue under five principal 
heads for the years 1887-88 and 1897-98 : — 

1887-88. 1897-98. 

Land * . . Rx.4,527,937 Rx.4,937,748 

Stamps . . 597,161 842,026 

Excise . . 973,906 1,462,010 

Forests . . 137,492 213,649 

Assessed taxes 168,146 266,446 
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These figures show steady progress, especially under excise and 
Assessed taxes. The increase of land revenue is the more notice- 
able as 1807-98 was a had season. 

The followir 3 table gives the chief statistics of education in 
Madras for the years 1886-87 and 1896-97 : — 



1886-87. 

1896-07. 


Schools. 

Pupils. 

Schools. 

Pupils. 

Colleges . 

Secondary schools 
Primary schools 

Special schools . 
Private institutions . 

35 

747 

14,065 

82 

1,788 

8,323 

66,856 

384,888 

3,022 

30,853 

4!i 

748 

20,792 

122 

6,167 

4,423 

90,610 

617,886 

5,386 

104,548 

Total 

16,717 

488,942 

26,872 

822,853 


It is noticeable that pupils have increased moro rapidly than 
institutions, especially in the case of secondary schools, which 
tends to make the stronger institutions more efficient. If we 
compare the number of pupils with the estimated population of 
school-going age (15 por cent, of the total population), tno increase 
during the ten years was from 10 '6 to 15*4 per cent. Taking 
girls alone, the number at school increased from 65,137 to 
1 16, 747, while the proportion to the feraalo population of school- 
going age rose from 2*8 to 4*3 per cent. A peculiarity of 
the Madras system is that English is taught even in primary 
classes, so that the total number of pupils learning English in 
1896-97 was 141,625, being one in every 38 of the population of 
school-going age. Another feature is the extent to winch Brah- 
mans take advantage of the opportunities open to them. Out of 
•every 16 Hindus in colleges, 15 are Brahmans ; and out of 103 
Hindus in high schools, 94 are Brahmans. 

Thu following table gives the expenditure on education for the 
.same years, according to sources : — 

1886-87. 1896-97. 

Provincial revenues Rs.13,48,923 Rs.18,75,783 

Local funds . . 5,55,762 8,74,237 

Municipal funds . 1,63,560 2,33,373 

Fees . . . 14,98,366 20,22,226 

Other sources . 9,95,969 16,81,605 

Total . . 45,62,580 66,87,224 

Expenditure has not grown quite so fast as tho number of 
pupils. But here, as in other provinces, the larger share of the 
increased expenditure has come from fees and “ othor sources,” 
which mainly consist of mission contributions. Altogether, thu 
proportion of the total home by public funds has fallen from 
45*3 to 44*6 per cent. In secondary schools alono public funds 
contribute less than onc-fourtli. 

Madras has been fortunate in almost entirely escaping tho 
plague, despite serious outbreaks in Mysoro and the border district 
of Dharwar in Bombay. The total number of deaths from plague 
recorded throughout the presidency down to April 1899 was only 
1804. Madras was little affected by tho famine of 1899-1900. 
In April 1900 the total number of porsons in receipt of relief 
was only 18,000, ch icily in the Deccan districts, which had 
suffered severely in tho famino of 1896-97 

For 1897 the total numbor of deaths registered was 827,525, 
of which 292,292 were ascribed to fevers and 143,446 to cholera. 
Tho death-rate was 25*4 per thousand, compared with a mean of 
20*4 during tho previous fivo years. The registered birth-rate 
was 28*7 per thousand. Tho number of persons successfully 
vaccinated was 1,067,319. (j. s. Co.) 

Madras City, the capital of Madras presidency 
and chief seaport on tho eastern coast of India, situated 
in 13" 4' N. and 80° 17' E. The city, with its suburbs, 
extends nine miles along the sea and nearly four miles 
inland, intersected by the little river Cooum. Area, 
29 square miles; population (1881), 405,848; (1891), 
452,518; (1901), 509,397; showing an increase of 11 
per cent, between 1881 and 1891 and of 12*57 per cent, 
between 1891 and 1901. Madras is thus the third city 
in India. Classified according to religion, Hindus in 1891 
numbered 358,997, or 79 per cent.; Mahommedans, 
53,184, or 12 per cent. ; Christians, 39,742, or 9 per 
cent., of whom 4229 were Europeans and 1 1,943 Eurasians, 
leaving 23,570 for native converts; Jains (including 
Buddhists), 410; and “ others,” 185. 

Madras possesses no special industries. There are four 
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cotton-mills, with 1595 looms and 125,220 spindles, 
employing 6031 hands; a large cement work, several iron- 
foundries, and two cigar factories. Large sums of money 
have from time to time been spent upon the harbour 
works, but without any great success. The port still 
remains practically an open roadstead, and tho P. and O. 
steamers ceased to call in 1898. Madras conducts about 
56 per cent, of the foreign trade of the presidency, but a 
much smaller share of the coasting trade. In 1897-98 
the total sea-borne trade, both merchandise and treasure, 
was valued at Its. 1 2,98,85,783, of which Rs. 10,50, 17,7 10 
represents foreign trade. The numl>er of vessels that 
entered and cleared with cargo in the foreign trade was 
279, with an aggregate tonnage of 523,713. Including 
coasting trade, the number of vessels was 711, with a 
tonnage of 1,158,897, which paid dues to the amount of 
Rs. 1,09,495. The total income of the harbour trust 
was Its. 7,20,000, and the total expenditure Its. 7,30,000, 
including Rs.2,24,000 for interest and Rs.1,00,000 for 
repayment of advances. 

The municipal government of the city was framed by 
an Act of the Madras legislature, passed in 1884. Tho 
governing body consists of 32 commissioners, of whom 
24 are elected by the ratepayers, together with a paid 
president. The number of registered voters in 1898 was 
5720, being 12*5 per thousand of the total inhabitants. 
At contested elections in ten wards about half tho regis- 
tered voters exercised the franchise. In 1897-98 the 
total income (excluding loans, &c.) was Rs. 13, 60,000, of 
which Rs. 10,30,000 was derived from rates and taxes, 
the incidence of taxation being Its. 2 *2 7 per head. Tho 
principal tax is a rate of 10 per cent, on houses and lands. 
The total expenditure was Rs. 1 7,03,000, of which 
Rs. 7,97,000 was devoted to public works, including a new 
drainage scheme; Rs. 3, 83,000 to sanitation and medical 
purposes; Rs. 11,890 to education; and Rs. 2,06,000 to 
interest and repayment of debt. The total amount of 
debt outstanding was Rs. 12, 18, 400, almost all raised for 
water-works and drainage. A new system of water-supply 
is projected. The olcl system supplied 480 million cubic 
feet of water during the year. 

The Madras University was constituted in 1857, as an 
examining body, on the model of the University of 
London. During the five years ending 1897 the total 
number of candidates who matriculated was 5546, whilo 
2401 graduated B.A., 538 passed examinations in law, 
233 in medicine, and 38 in engineering. The chief 
educational institutions in Madras city are : the Presidency 
College (with 395 students in 1897), six missionary 
colleges and one native college ; the medical college, the 
law college, the college of engineering, tho teachers’ 
college, and the college of agriculture (in the suburb of 
Saidapet), all maintained by Government ; the Government 
school of arts (with 674 pupils learning drawing); 18 
high schools for boys, one of which is maintained by 
Government for Mahommedans ; 1 1 high schools for girls. 
In 1896-97 the total number of pupils under instruction 
was 40,315, the proportion to the population of school- 
going age being 89 ]>er cent, for boys and 30 per cent, for 
girls. For 1897 the death-rate was 35*8 per thousand, 
compared with a moan of 40*2 during the previous five 
years; the birth-rate was 41*6 per thousand, (j. s. Co.) 

Madrazo y Kuvit, Don Federico do 

(1815-1894), Spanish painter, was born in Rome on 12th 
February 1815. He was the son of the painter Madrazo 
y Agudo (1781-1859), was baptized at St Peter’s, Rome, 
and received his first instruction from his hither. While 
still attending the classes at the Academy of San Fernando, 
he painted his first picture, “The Resurrection of Christ n 
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(1829), which was purchased by Queen Christina* Not 
long afterwards he painted “Achilles in his Tent/’ and 
subsequently presented to the Academy “The Continence 
of Scipio,” which secured him admission as a member “ for 
merit.” While decorating the palace of Vista Alegre, he 
took up portraiture. In 1852 he went to Paris, where he 
studied under Winterhalter, and painted portraits of “Baron 
Taylor ” and of “ Ingres.” In 1837 he was commissioned to 
produce a picture for the gallery at Versailles, and }>ainted 
“Godfrey de Bouillon proclaimed King of Jerusalem,” 
which was finished in 1839. The artist then went to Korao, 
whore he worked at various subjects, sacred and profane — 
among others, “The Three Holy Women at the Sepulchre.” 
Then he painted “Maria Christina in the Dress of a Nun 
by the Bedside of Ferdinand III.” (1843); “Queen Isa- 
bella,” “ The Duchess of Medina-Cceli,” and “ The Countess 
do Vilch&s” (1845-47), besides a number of portraits of 
the Spanish aristocracy: “King Don Francisco,” the 
Duchesses of Alba and of Seville, the Countess de Robert- 
sart, and P. de Madrazo; some of these portraits wore 
sent to the Exhibition of 1855. He had received a third- 
class medal in 1838, two first-class medals in 1845 and 1855, 
and the decoration of the Legion of Honour in 1846. He 
had been corresponding momber of the Paris Academy of 
Fine Arts since 10th December 1853, and in 1873, on the 
death of Hchnorr the painter, he was chosen foreign member. 
After his father's death he succeeded him as director of the 
Prado Gallery and president of the Academy of San Fer- 
nando. He assisted his brother, Don Pedro, in preparing 
the catalogue of the Gallery which was published in 1873. 
He originated in Spain the production of art reviews and 
journals, such as El Artutn , El Jienacimtento , and El 
Semanario Pintoresco. He was corresponding member of 
the Academies of Belgium and of St Luke at Rome, and 
was the writer of various historical and critical papers. 
He died at Madrid on the 1 1th of June 1894. His brother, 
Don Louis dk Madrazo, is also known as a painter, 
chiefly by his “Burial of Saint Cecilia” (1855). Don 
Federico’s best-known pupil is his son, Don Raimundo 
de Madrazo, born in 1841. (h. fr) 

Madrid, a province of central Spain; area, 2997 
square miles. The population rose from 682,644 in 1887 
to 737,444 in 1897. The average density of the popula- 
tion is thus about 246 per square mile, but the majority 
of the inhabitants are within the municipal boundaries 
of the capital, and the density outside is barely 62 ]>er 
square mile. The birth-rate averages 38*3 j>er thousand, 
the death-rate, 38*4, and the proportion of illegitimate 
births only 2*63 per cent. About 1100 emigrate annually. 
The province is divided into 18 administrative districts 
and 195 parishes. It is included for military purposes 
within the first army corps commanded by the captain- 
general of Madrid ; for judicial purposes in the Court of 
Appeal of Madrid, and for ecclesiastical in the diocese of 
Madrid Alcala. Besides the local lines, all the great rail- 
ways in the kingdom converge in this province, and it 
contains in all 221 miles of line. No province in Spain 
contains a greater number of persons paying the industrial 
And commercial rates. Local industries, not only in the 
town and suburbs of Madrid, but in the rest of the 
province, have developed very much, especially manu- 
factures of chocolate, alcohol, porcelain and pottery, soap, 
flour, glass, candles, paper, iron, tanning, and saw-milling. 
Agriculture and wine-growing have also progressed ; vines 
have been extensively planted near the capital, and 
agricultural methods and machinery improved. Efforts 
have been made by the various authorities to cover the 
large stretches of wafete ground and commons with pines 
and other trees. \ 
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Much timber is extracted from the forests of the northern and 
north-eastern part of thepro vince for building purposes and for 
firewood and charcoal. The royal domains of ISsounai, Araxguez, 
and El Pardo and the preserves of the nobility are all well wooded, 
and contain much game. In 1898 the province had 14,094 hones, 
23,478 mules, 8463 asses, 19,896 cattle, 260,462 sheep, 37,638 
goats, and 11,695 pigs. The south-eastern districts are the best irri- 
gated, and produce in abundance fruit, vegetables, wheat, olives, 
esparto grass, and excellent wine, red and white. There are more 
than 60,000 acres well irrigated, and over two millions and a 
quarter well cultivated, wheat being grown on 167,889 acres, other 
cereals on 203,252 acres, leguminous crops on 86,922 acres, vines 
on 158,502 acres, and olives on 18,415 acres. 

Mcufrld, the capital of the above province, and of 
the kingdom of Spain, situated on the left bank of the 
river Manzanares. Its .population increased to 472,228 
in 1887, and to 512,150 in 1897. In the latter year the 
births were 15,413 (7833 males, 7580 females), being an 
average for the twelvemonth of 31*85 per thousand in- 
habitants. The deaths in 1897 were 14,594 (7579 males, 
7015 females), 6111 being those of children under ten 
years of age, the average for the year per thousand 
inhabitants being 40*50. There is a very great differ- 
ence between the death-rate in winter and in summer. 
In the former season it is often as high as 80 daily, 
dropping to between 20 and 30 in summer. The death- 
rate is lower than that of 22 provincial capitals. The 
average proportion of illegitimate births in 1897 was 6*86 
per cent., but in the most populous district thero were 1636 
illegitimate births against only 1339 legitimate. 

The public buildings were extensively restored and 
improved between 1885 and 1900. Foremost must be 
mentioned the Bibliotoca National, standing near the 
Mint on the Paseo de Recoletos, of which the first stone 
was laid in 1866, and which was only completed in 1892. 
Not only the National Library, with its important 
collections of MSS. and documents, but the Archaeological 
Museum, the Museums of Modern Painting and Sculpture, 
and the Fine Arts Academy of San Fernando, are within 
its walls. The total cost of the building was £640,000. 
The art exhibition in connexion with the celebration of the 
fourth centenary of the discovery of America by Columbus 
was held within it in 1892. The royal carpet and tapestry 
manufactory has been transferred to a site in the Pacifico 
suburb. A large and handsome building lias been erected 
near the Retiro Park for the Ministers of Public Works, 
Agriculture, Industry, Commerce, and Fine Arts, and 
Education ; and nearly opposite stands the new station of 
the Southern Railway Company. The Great Northern 
and the Spain to Portugal railway companies have also 
replaced their ugly old stations by very spacious handsome 
structures, much resembling those of Paris. In 1896 the 
Royal Exchange was installed in a large monumental 
building with a fine colonnade facing the Dos de Mayo 
monument, not far from the Museum of Paintings. In the 
same part of the city, the Medina - C tel i Palace has dis- 
appeared to make room for new streets. In the Salon 
del Prado the duke of Sexto's palace at the corner of 
Alcala Street, opposite the War Office, has made way 
for the new offices of the Bank of Spain, a heavy, 
imposing building 290 yards long. At each extremity 
of the Prado two largo circular “squares” have been 
made out of the older and irregular ones, and the 
fountains of Cibeles and Neptune have been moved to 
the centre of the Plazas de Castelas and de Canovas. The 
north and north-east of the city — the new suburbs — have 
developed past the Retiro Park as far as the Bull-ring, 
built in 1874 to hold 16,000 spectators, and have covered 
all the vast space included between the Retiro, the Bull- 
ring, the long Castellana Drive to the race-course, and 
the Exhibition building. On the slopes of the other side of 
the Castellana, and away along what were the northern 
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limits of Madrid in 1875, the modem suburbs have 
extended to the vicinity of the fine cellular prison that 
was built at the close of the reign of King Alphonse XII. to 
replace the gloomy building known as El Saladero. It can 
hold nearly 1000 male prisoners, and serves also as a house 
of correction for offenders undergoing short terms of im- 
prisonment. The prison for females colls for considerable 
improvement. The new parts of the capital, with their 
broad streets and squares, and their villas sometimes sur- 
rounded with gardens, the noble mansions of the upper 
classes, the boulevards lined with rather stunted trees, and 
the modem public buddings, all resemble the similar 
features of other European capitals, and contrast with the 
old Madrid that has preserved so many of its traits in 
architecture, popular life, and habits. Borne of the streets 
have been widened slightly, and in many thoroughfares 
new houses are gradually studding the background formed 
by the ugly, irregular dwelling-places of the 18th and 
earlier centuries. This contrast is to be seen especially in 
and about the Calle Mayor, the Plaza Mayor, the Calle 
Tolodo, the Rastro, and the heart of the city. There are, 
however, several buildings, dating from times long past, 
which are worthy of admiration — grand, old-world resi- 
dences of the ancient nobility, massive convents, the 
episcopal palace, the Town Hall opposite the palace of 
the Lujanes, the Government House, the house of the 
seven chimneys that was the residence of Charles I. 
of England and Buckingham in 1623, and the many 
ministerial offices installed in old conventual buildings. 
The churches of Madrid underwent alteration in the 
last quarter of the 19th century. When the capital 
was separated from the archiepiseojial see of Toledo, 
and erected into a bishopric, styled of Madrid Alcala, 
the church of San Isidro was made the cathedral. The 
church of tho old Franciscan convent, San Francisco el 
Grande, has been splendidly restored by the State at con- 
siderable expense. Its dome, chapels, and walls were 
covered with remarkable works, frescoes, and paintings 
by most of the leading Spanish artists of the last half of 
the 19th century. The modern chapels and churches of 
the capital are not worth noticing, except the church of the 
Almudena, founded by King Alphonso XII. close to his 
palace, which, however, has progressed so slowly that only its 
crypt and the base of its massive walls and columns of solid 
granite were complete in 1901. The Campo de Moro, as the 
slope below the palace down to the river road is styled, was 
greatly improved by the Queen Mother (Maria Christina). 
Some noble timber has been sacrificed, and a modern park 
and gardens substituted. Little progress has been made 
in the reconstruction of the historic church of the Virgin of 
Atocha, which it was at one time intended to make a 
jiantheon for the worthies of modern Spain, several of whom, 
like Castanos and Palafox, the heroes of tho War of 
Independence against Napoleon I., and Prim, the chief of 
the Revolution of 1868, had found thore a last resting-place. 
The Courts of Justice are still held in the 17th-century 
convent of Las Salesas Reales. The Houses of Parliament 
are in separate buildings. The Congreso, or House of 
Deputies, which has met since 1843 in a large handsome 
structure in the Carrera San Geronimo, has a very im- 
portant library; the Senate is in an old convent of 
the Augustine order (restored), and has fine modern 
paintings, and also a library of 20,000 volumes. The 
squares of the Spanish capital are adorned with many 
statues of kings, statesmen, soldiers of the War of Indepen- 
dence, and great writers like Calderon and Cervantes ; and 
not a few of the residences or birthplaces of eminent men 
have been redeemed from oblivion and distinguished by 
slabs of marble with inscriptions. There are no less than 
fourteen theatres and two circuses, besides the Royal 
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Opera House and the Retiro Gardens, also with a theatre 
that is the chief summer resort at night. 

Few capitals have moro extensively developed their olectrio and 
horso tramways, gas and electric light companies, and telephones. 
Much was done to improve tho sanitary conditions of tho city in 
the last twenty yearn of tho 19th contury. The streets are deluged 
throe times a day with fire-hose, but oven that has little effect upon 
tho dust. Unfortunately tho water-supply, which used to be famed 
for its abundance and purity, is now wholly insufficient owing to 
tho growth of the city. Tne reservoirs of the Lozoya canal, 82 
miles long, arc quite inadequate for the requirements of modern 
Madrid, and they havo been kept in such an unsatisfactory state 
that in 1898 and 1899 lor several months the water not only was 
on the point of giving out, but at times was of such inferior 
quality that tho ]>eoplo had recourse to the many wells and 
fountains still extant in the ten districts of the Spanish capital. A 
decided improvement has been made in the burial customs. No 
bodies are allowed to be interred in the churches and convents. 
Some of the older burial grounds in the northern suburbs have been 
closed altogether, and in those which remain open, few coffins 
are placed in the niche vaults in the depth of the thick walls, os 
was once the practice. A large modern necropolis lias been 
established a few miles to the north-east, whore most burials now 
take place, and tho older cemeteries must all be closed at no 
distant date. Madrid had a British cemetery more than thirty 
years beforo tho end of tho 1 9tli century. The city contains also 
a British Embassy chapel, a German chapel, and several Spanish 
Protestant chajwlB attended by over 1200 native Protestants, 
while the Protostant schools, chiefly supported by British, Gorman, 
and American contributions, are attended by more than 2500 
children. 

The first Protestant bishop of Madrid was ordained in 1895 by 
Archbishop Pluukott of Dublin. Tho Spanish educational estab- 
lishments nave also been considerably improved. The university 
had in 1897 a staff of 102 professors and 21,500 students. Of these 

11.500 belonged to tho faculty of law, 8000 to that of medicine, 
150 to that of science, 1650 to pharmacy, and 200 to philosophy 
and literature. Besides the special superior schools there are a 
self-supporting institute for preparing girls for the higher degrees 
and for certificates as primary teachers, and two institutes for 
secondary education, one attached to the university and the other 
conducted chiefly by ecclesiastics. There are now more than 120 
primary, State, and municipal schools, educating 5.8,000 hoys and 

49.500 girls. Tlio Jesuit schools of Chumartin and tho Hcolapian 
fathers are conspicuous among private institutions. The charitable 
institutions have been remarkably improved. The Princess 
Hospital has been completely restored on modem methods, and 
can accommodate several hundred patientH. The old contagious 
diseases hospital of Sau Juan do Dios lias been pulled down and a 
fine now hospital built in tho suburlw Imyond tho Retiro Park, 
to hold 700 patients. Tho Military Hospital has also boon 
demolished and a very good one built in the suburbs. Tho old 
Provincial Hospital, to hold 1200 patients, is, however, in anything 
hut a satisfactory condition. There are nowin all twenty hospitals 
in Madrid, and a lunatic asylum on the outskirts of tlie capital, 
founded by one of the most eminent of Spanish surgeons, and 
conducted by him on a scale which enables the institute worthily 
to compare with thoso in other European capitals. The rate of 
mortality in the three foundling hospitals is high, the sorvices 
being seriously crippled by lack of funds. New buildings have 
boon provided for tho orphanages, and for the asylums for the 
blind, deaf and dumb, incurables, and aged paupers. There are 
hospitals supported by the French, Italian, and Belgian colonies ; 
these are old and well-endowed foundations. Public charity generally 
is very active. In Madrid, as in the rest of Spain, there lias been 
an unprecedented increase in convents, monasteries, and religious 
institutions, societies, and Catholic workmen’s clubs and classes. 

Apart from private institutions for such purposes, the State 
maintains in the capital a savings hank for the poorer classes, 
and on the other hand acts the rClc of pawnbroker lor their 
benefit. The commerce of the capital is chiefly important in the 
retail trade, and tho mercantile and industrial classes are organized 
in “ guilds,” which themselves collect tho lump sum of taxation 
exacted by the exchequer and tho municipality, from each gremio 
or class of taxpayers. The working classes also havo commercial 
and industrial circulos or clubs that aro obeyed by the guilds with 
great esprit de corps , a cliamW of commerce and industries, 
and associations of “productions’* to defend their economic 
interests. The industries of the capital havo developed extra- 
ordinarily since 1890. In the town and within the municipal 
boundaries in the suburbs many manufactories have been 
established, giving employment to more than 30,000 bunds, besides 
the 4000 women and girls of the Tobacco Monopoly Company’s 
factory. Among the most important factories are those which 
make eveiw article in loather, especially cigar and card cases, 
purses ana pockot-books, all duly stamped Paris, Loudon, and 
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Vienna, to be sold more profitably in the shops of Madrid. Next 
come the manufactures of fans, umbrellas, sun -shades, chemicals, 
varnishes, buttons, wax candles, beds, cardboard in all shapes, 
porcelain, course ]x>ttery, matches, baskets of all kinds, sweets and 
preserves, gloves, guitars, biscuits, furniture, carpets, corks, cards, 
carriages, jewellery, drinks of all kinds, plate, and plated goods. 
There are also tanneries, saw and flour mills, glass and porcelain 
works, scan works, brickfields, pa]>er mills, zinc, bronze, copper, 
and iron foundries. The working classes are strongly imbued 
with Socialistic ideas, and are organized in large societies. The 
union of unisons alone numbers 15,000 members. The strikes of 
these workmen and their May Day demonstrations have often been 
troublesome. Order is kept by a garrison of 12,500 men in the 
barracks of the city and cantonments around, and by a strong 
force of civil guards or gendarmes quartered in tin? town itself. 
The civil and niuuuujMil authorities can employ besides the gendannes 
the police, about. 1400 strong, and what is called the guarding 
urhanos , another police force whose social duty it is to regulate 
the street traffic and prevent breaches of the municipal regulations. 
There is not, on the average, more crime in Madrid than in tho 
provinces. (A. E. li.) 

Madrldejos, ft town of Spain, in the province of 
Toledo, on the borders of Ciudad I teal, 05 miles south of 
Madrid. The surrounding country is fertile, producing 
wheat, wine, oil, and hemp. There are mines of copper 
and lead in the neighbourhood. The industries are leather 
and alcohol. Population (1887), 6579 ; (1897), 6387. 

Madura, a city and district of British India, in the 
Madras presidency. The city is on the right bank of the 
river Yaigai, and is a station on the South Indian Hail way, 
345 miles south-east of Madras. Population (1881 ), 73,807 ; 
(1891), 87,428; (1901), 105,501. The municipal income 
in 1897-98 was Its. 1,8 1,470. It has two aided colleges, 
with 120 students in 1896 97 ; three aided high schools, 
with 1410 pupils; Jesuit and American Protestant 
missions; eight printing-presses, issuing one English 
newspaper and two mission periodicals ; five reading-rooms 
and literary institutes; and a cotton mill, with 36,344 
spindles, employing 1750 hands. 

The district of Madura has an area of 8808 square miles. 
Population (1881), 2,168,080; (1891), 2,608,404 ; (1901), 

2,832,104, showing an increase of 20 per cent, after the famine of 
1876 • 77* which was felt here but slightly, and of 8*58 per cent, 
between 1891 and 1901 ; average density, 321 persons per square 
mile. The land revenue and rates in 1897-98 were Ks. 34, 28, 552, 
the incidence of assessment being R.1 : 12 per aero ; cultivated area, 
1,009,253 acres, of which 276,1/0 were irrigated from tanks, Ac., 
including 34,835 from Government canals ; number of police, 
1225 ; boys at school (1896-97), 50,328, being 27 per cfcnt. of the 
male population of school-going age ; registered death-rate, 
23*7 per thousand. The prinoipal crops are millet, rice, other 
food -grains, oil -seeds, cotton. Coffee is grown on the Palni Hills, 
to the extent of 6161 acres ; tobacco chiefly in tho neighbourhood 
of Dindigul, whence it is oxported to Triehinopoly to bo made into 
cigars. There are five cigar factories in the district, one of which 
employs 1000 hands, with an annual out-turn valued at Es.4,50,000 ; 
and 149 saltfmtro refineries. The only other large industry is that 
of coffee-cleaning. Madura is traversed by the main line of the South 
Indian Railway. It has four small seaports, whose total trade 
(chiefly with Ceylon) was valued in 1897-98 at Rs. 20, 12,204. 
The most important irrigation work iH that known as the Perivar 
project, wliioli consists of a tunnel through the Travancore Hills, 
to convey tho rainfall across the watershed, at a capital cost of 
Rs.85,29,000. In 1897 98 the irrigated area was 28,051 acres; 
tho receipts were Rs. 1,30, 822, compared with an expenditure 
(including interest) of Rs. 4, 35, 969. 

MadurOf an island of tho East Indian Archipelago, 
separated^ by the strait of that name from the east end 
of Java. 'Being a continuation of the limestone range of 
northern JaVa, the island is of the same geological structure 
as RembangVnd Surabaya. The formation of the coast 
and plains isv Tertiary and recent alluvium. There are 
hills and rangeli 1300 to 1600 feet high. The soil being 
poor, fishing aniVfeittle-rearing are the chief means of sub- 
sistence. The cft \) L ‘ exceed 550,000, outnumbering the 
stock of cattle in \ ^ other residency of Java, and yield- 
ing an excess for 'Snort to Surabaya and cast Java. 
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Besides rice, frhich is not grown in sufficient quantity for 
home consumption, and maize, Madura yields cocoa-nut oil 
and jati. There is no agriculture carried on for European 
proprietors for the Government, but the manufacture of 
salt for the Government, abolished in other places, still 
continues iu Madura. The Madurese often emigrate in 
thousands to other residencies of Java. The chief group 
of islands belonging to Madura are the Kangean and 
Sapudi Islands, yielding timber, trepang, turtle, pisang, 
and other products. Area, 1770 square miles. Popula- 
tion (1897), 1,652,580, of whom 1,646,071 were natives, 
4252 Chinese, and 558 Europeans. 

See Vkth, Java , vol. iii. — Kirlstha, “ Het Eiland Madoera,” 
in De Quin, 1890 .— Van Lennki’, “ De Madoereezen,” i i\De Iwlische 
CHd8 y 1895 , with detailed bibliography. 

Madviff, Johan Nicolai (1804-1886), 

Danish philologist, was born on the island of Bornholm, 
7th August 1 804. He was educated at the Classical School 
of Fredcriksborg and the University of Copenhagen. In 
1826 he graduated with a dissertation Emendationes in 
Ciceronis libros de leyibus et Aeademica , and afterwards 
gained the doctor’s degree with a thesis on some of the 
ancient commentators of Cicero. In 1828 he became 
reader, and in 1829 professor, of Latin language and 
literature at Copenhagen, and in 1832 was appointed 
university librarian. In 1848 Madvig began to take an 
active part in politics. He entered parliament as a 
member of what was called the “ Eider- Dan i sh ” party, 
because they desired the Eider to be the boundary of the 
country. When this party came into power, Madvig be- 
came Minister of Education, and retained this post till 
1851. In 1852 he became Director of Public Instruction. 
Some years later, from 1856 to 1863, Madvig was presi- 
dent of the Danish parliament and leader of the National 
Liberal party. With these brief interruptions the greater 
part of his life was devoted to the study and teaching of 
Latin and the improvement of the classical schools, of 
which he was chief inspector. As a critic he was dis- 
tinguished for learning and acumen. He devoted much 
attention to Cicero, and revolutionized the study of his 
philosophical writings by an edition of De. Finibus , pub- 
lished in 1839. He also edited De Senectuie and De 
Amicitia , and several of the Orations. In 1860 he pub- 
lished his Emendationes Liviance, followed by an edition 
of Livy, in which he and Ussing collaborated. He also 
worked at Lucretius and Juvenal, and published two 
volumes of emendations with the title Adversaria critica 
ad scriptores Grctcos et Latinos. Perhaps his most widely 
known works are those on Latin grammar and Greek 
syntax, especially his Latin grammar for schools. In 
1874 his sight began to fail, and he was forced to give 
up much of his work. He still, however, continued to 
lecture, and in 1879, when the University of Copenhagen 
celebrated its 400th anniversary, he was chosen rector for 
the sixth time. In 1880 he resigned his professorship, 
but went on with his work on the Roman Constitution, 
which was completed and published before his death. In 
this book Madvig takes a strongly conservative stand- 
point, and attacks Mommsen’s views on Caesar’s programme 
of reforms. It is a clear exposition of its subject, though 
rather too dogmatic and without sufficient regard for the 
views of other scholars. Madvig died at Copenhagen on 
13th December 1886. (a. z.) 

Maastricht (in Dutch Maastricht^ capital of the 
Dutch province of Limburg, at the influx of the Geer into 
the Maas, 19 miles by rail north-north-east of Li6ge. The 
railway, Maastricht- Aken, was in 1898 taken over by the 
State. Maestricht has a small museum of antiquities, and 
geological and palaeontological collections; also several 
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technical schools. The industrial establishments embrace 
an earthenware and glass factory employing 3000 hands, 
factories for paper, firearms, and woollens, breweries and 
distilleries. Population (1901), 34,182. 

Maeterlinck Maurice. See Belgium 

(LiUratvirz). 

Mafeklng| a town of British South Africa, 
formerly the head kraal of the Barolong branch of the 
Bechuana nation, and still their largest station, but now 
chiefly important as the administrative centre of British 
Bechuanaland. It lies close to the Transvaal frontier, 
about the sources of the Molopo river, 96 miles north of 
Vryburg, on the Cape to Bulawayo trunk lino, of which it 
is one of the busiest stations. It is situated nearly 200 
mileB due east of Johannesburg, and is memorable in 
South African warfare both as the point from which Dr 
Jameson started on his famous Baid on 28th December 
1895, and still more for its heroic defence under Colonel 
(afterwards General) Baden-Powell against the Boers. The 
siege, which began soon after the outbreak of hostilities 
on 11th October 1899, lasted till 18th May 1900, when 
the place was relieved by Colonel Mahon. 

MAffdeburjft a town and first-class fortress of 
Prussia, capital of the province of Saxony, on the river Elbe, 
88 miles by rail west-south-west of Berlin, an important 
railway junction, and one of the principal commercial and 
industrial towns in North Germany, as well as the head- 
quarters of the 4th German Army Corps. It now includes 
also the fifth suburb of Wilhelmstadt on the west. Since 
the fortifications were pushed out in 1866 and 1888, new 
quarters have grown up on the north, south, and west, 
and the narrow crooked streets of the old town are being 
widened and straightened as occasion offers; but the 
principal thoroughfare, Der Breite Weg, still retains its 
17th-century gable-ended houses. In the last years of 
the 19th century several new parks were laid out in the 
suburbs. Amongst the various modern buildings may 
be mentioned the post office, Imperial Bank, royal con- 
sistory hall (1891), and the municipal offices and library. 
A new building has been erected for the industrial art, 
natural science, and other collections, formerly housed in 
the Prince’s Palace. The church of Our Lady was com- 
pletely restored in 1890-91. The city is adorned with 
various monuments — an equestrian statue of the Emperor 
William I. (1897) by Siemering, one to Luther (1886), 
and another to Immermann (1899). It also possesses 
a couple of theatres, a branch (1889) of the Halle 
Agricultural College, an art school, a cojnmercial school, an 
imperial orphanage, a teachers 1 seminary, a meteorological 
observatory, and a gaol. The first place amongst the 
industries is taken by the ironworks (one being a branch 
of the Krupp firm, the Grusonwerke, employing 3500 
men), which produce naval armour, caissons, cannon, 
cranes, <kc. Of almost equal importance are the sugar 
refineries and chicory factories. Then come factories for 
tobacco, chocolate, artificial manure, cement, varnish, 
chemicals, and pottery, rope-walks, distilleries, breweries, 
and various other branches. Magdeburg is the central 
market in Germany for sugar and chicory, but trades 
extensively also in cereals, fruit and vegetables (grown 
close to the city), groceries, cattle and horses, wool, cloth, 
yarn, leather, coals, iron wares, fats, and books. A new 
winter harbour, made at a cost of £400,000, is intended 
to promote the river traffic up and down the Elbe. Alto- 
gether an aggregate of 2| million tons of merchandise 
passes Magdeburg, going upstream, and over $ million 
tons, going downstream, annually. Population (1885), 
159,520; (1890), 202,234; (1900), 229,663. In 1887 
the suburbs of Buckau and Neustadt were incorporated. 


Mafffte, William Oonnor (1821-1891), 
bishop of Peterborough and archbishop of York, was bom 
at Cork in 1821. His father was curate of the parish 
attached to the Protestant cathedral in that city. Young 
Magee entered Trinity College, Dublin, at the early age 
of thirteen, but nevertheless succeeded in obtaining a 
scholarship. His reading at college was rather discursive 
than profound, but he passed a brilliant examination in 
gaining Archbishop King’s prize. He was instrumental in 
resuscitating the Trinity College Historical Society, which 
has done so much good work since. He was ordained 
to the curacy of St Thomas’s, Dublin, but after two years 
evinced symptoms of consumption, and was sent for a 
time to Malaga. On his return he took a curacy at Bath, 
where his reputation rapidly grew. He was nominated to 
the incumbency of Kensington Chapel, Bath, but the 
appointment was vetoed by his rector, who is reported to 
have said, “ I brought Magee here to fill my church. If 
he goes to Kensington Chapel he will empty it.” He 
was, however, speedily appointed to the Octagon Chapel, 
where his fame continued to spread, and his extraordinary 
powers as a platform orator were displayed on many occa- 
sions. Some years afterwards ho was mode prebendary 
of Wells Cathedral, and in 1860 he had the offer of the 
important post of Quebec Chapel in London, on the resig- 
nation of Dr Goulburn, afterwards dean of Norwich. The 
delicate state of his health caused him to accept the living 
of Enniskillen almost immediately afterwards. In 1864 
he was made dean of Cork and chaplain to the lord- 
lieutenant. Here he manifested those great gifts which 
ultimately raised him to a more exalted station : a powerful 
grasp of mental, moral, and political problems, combined 
with eloquence of a high order, illuminated with the most 
brilliant flashes of wit. In 1868 the question of the Dis- 
establishment of the Irish Church came to the front, and 
Magee threw himself into the task of its defence with his 
usual energy and vivacity. The success of his orationB 
caused Mr Disraeli to offer him the bishopric of Peter- 
borough in a characteristic letter. He justified his appoint- 
ment by his magnificent speech when the Disestablishment 
Bill reached the House of Lords in 1869, and then 
plunged into diocesan and general work in England. Hero 
he was everywhere in request, and preached and published 
sermons on a variety of subjects, the most celebrated, 
perhaps, of these being his three remarkable sermons on 
Christian Evidence, in Norwich Cathedral in 1871. He 
took up the temperance question, and electrified the country 
by a declaration in the House of Lords that he would rather 
see “ England free than England compulsorily sober,” an 
utterance which the extreme advocates of total abstinence 
commented on most severely, leaving out, in a manner not 
uncommon with men in whom the judicial faculty is weak, 
the qualifying word “ compulsorily,” and representing the 
bishop as having cast a slur on sobriety. He was also 
a supporter of the movement for abolishing the recita- 
tion of the Athanasian Creed in the public services of the 
Church of England, believing, as he said, that the “pre- 
sence” of the damnatory clauses, “as they stand and 
where they stand, is a real peril to the Church and to 
Christianity itself,” and that those clauses “are no 
essential part ” of the creed. The project was laid aside 
in consequence of the hostility of a large body of the 
clergy, reinforced by the threat of Dr Pusey and Canon 
Liddon to abandon their offices if it were carried. The 
bishop, moreover, took a prominent part in the Ritual con- 
troversy, opposing what he conceived to be Romanizing 
excess in ritual, as well as the endeavour of the opposite 
party to “ put down Ritualism,” as Mr Disraeli expressed 
it, by the operation of the civil law. In short, there was 
no subject affecting the Church or the moral well-being of 
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the people in which his influence was not felt, and in which 
his remarkable insight and acumen would not have done 
much service, could he have carried his colleagues with him. 
His incisive way of putting things earned for him the 
title of “ the Militant Bishop/’ but, as he himself remarked 
in relation to this title, his efforts were ever for peace. 
v Unfortunately for the Church, he was not elevated to the 
see of York until his energies were exhausted. He died on 
5th May 1891, about four months after his appointment, 
leaving the Church the poorer for the loss of a statesman. 
His family were left impoverished by the heavy fees inci- 
dent on his installation as archbishop. These were ultimately 
defrayed by a subscription — a tardy acknowledgment of 
a combination of gifts rare in the history of the English 
Church. His manifold activities, his capability as an 
administrator, his sound judgment, and his remarkable 
insight into the ecclesiastical problems of his time, may 
be best studied in the self-revelation of the man to his 
lifelong friend, Dr McDonnell, formerly dean of Cashel, 
who published an account of the archbishop’s life along 
with his correspondence. (j. J. L\) 

Magenta, a town of the province of Milan, Lom- 
bardy, Italy, situated in the midst of ricefields, 17 miles 
west of Milan by rail. It manufactures silks and matches, 
but is famous for the battle (1859) in which the allied 
French and Piedmontese defeated the Austrians. A 
monument was erected on the battlefield in 1862. 
Population, about 5500. 

Magglore, LagO f a lake of northern Italy and 
Switzerland, lying at the foot of the Lepontine Alps, due 
north from Novara. According to Marinelli, its area is 82 
square miles, its altitude above sea-level 643 feet, and 
its maximum depth 1221 feet. Between midnight and 
morning it is usual for a northerly wind to blow, the 
Tramontana, whilst the Invorna, a southerly wind, prevails 
from noon until about four o’clock in the afternoon. 

flee O. Makinklli, in Qeografia per Tutti (1894) ; £. Ritter, in 
Le Globe: M6moirea t vol. vii. (1896) ; and, for a discussion of the 
hydrographic problems connected with the lake, G. Fantoli, Sul 
JUgime Jarautico dei Laghi (Milan, 1897). 

Magic (including Conjuring and Legerdemain). — 
The article on White Magic in the earlier volumes of this 
work (ninth edition, vol. xv.) concludes with a description 
of Maskelyne’s “ box-trick ” — a trick which others had only 
partially succeeded in imitating, and the secret of which 
has never been thoroughly elucidated. In dealing with 
the more recent history of magic and conjuring, we may 
conveniently take up the story at the point where the 
previous article leaves it. 

Modern magic has given rise to many interesting 
developments, but none perhaps attracted a larger share 
of public attention than the legal battle in the last years 
of the century over the old box- trick, invented by Mr 
Maskelyne in 1860. The case had a special interest in 
England, from the fact that it was the only one in which 
a trick had ever occupied the attention of the House of 
Lords. The litigation/arose in this way. Mr Maskelyne 
had been in the habit/of offering a considerable reward to 
any one who could produce a correct imitation of his box- 
trick. The offer was a direct challenge to imitators, and 
was intended to shpw — as nothing else could have done — 
that the tricks ,sold and exhibited as “ correct imita- 
tions ” were not fyhat they professed to be. Two amateur 
mechanicians, having made or procured a box externally 
resembling Mr MaSjjcelyne’s, gave a private performance 
before a few friends}* and then claimed the reward. Mr 
Maskelyne refused rq pay, his contention being that 
hundreds of people had already escaped from locked and 
corded boxes resembling iris in appearance. Indeed, it was 
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for that very reason that he had been compelled to make 
the offer. The claimants then brought an action to recover 
£500 — the amount offered. Mr Maskelyne produced his 
box in court, and challenged the plaintiffs to expose the 
secret, contending that they could not possibly imitate 
correctly a trick of which they did not know die secret 
Their point, however, was that they had nothing to do 
with the secret, and that a box-trick was not a trick-box. 
The jury, being unable to decide whether a mechanical 
trick is a piece of mechanism or the effect it produces, 
could not agree, and were discharged. In a second trial, 
the jury, after much deliberation, found for the plaintiffs. 
Mr Maskelyne appealed against the verdict. His appeal 
occupied die court for three days, and was dismissed. 
Finally he carried the case to the House of Lords, and 
lost it. The majority of the law lords, while fully 
admitting that the secret had never been discovered, were 
of opinion that the trick had been correctly “ imitated.” 
To people dealing with mechanical devices this decision is 
bound to appear not a little curious. A mechanical trick 
is a mechanical invention, and, when we have two 
absolutely different inventions, although they may produce 
more or less similar results, one is by no means an 
imitation of the other — to say nothing of a “correct 
imitation.” Applied to inventions generally, such a 
ruling would produce disastrous results. 

To those interested in magic, however, one effect of the 
litigation waB to intensify the mystery surrounding the 
original box-trick. The whole matter has been publicly 
thrashed out. It has been learned that the trick, generally, 
consists of a movable panel fastened by a secret catch. 
Provided that the rope be not too severely knotted over 
that panel, the performer can escape ; but otherwise failure 
is inevitable. Further, it is known that the original trick 
has never failed, even under the most severe tests, whereas 
the imitations have failed repeatedly. There can only be 
one reason for this — a great difference in the mechanical 
principles employed. What that difference may be can 
only be decided by future disclosures. 

Like most forms of refined entortainment, magic appears 
to have kept well abreast of the times. Certainly, at no 
period of the world’s history has it ever been so popular 
as at present. As a natural consequence, so many skilled 
exponents of the art have never before existed. Yet 
there is one respect in which at the present day magic 
shows no advance upon the records of earlier times. The 
one great peculiarity in connexion with magic, at every 
period, has been the limited number of those who prove 
themselves capable, of originating magical effects. This 
peculiarity has never been more thoroughly emphasized 
than at present. Since the days of Robert Houdin, only 
two men have attained any remarkable degree of promin- 
ence — Mr Maskelyne and M. Buatier de Kolta. There 
are many who, as entertainers, are entitled to rank with 
the highest, but to those two only can prominence be 
justly given as originators. The only logical conclusion 
to be drawn is that to invent original illusions is a matter 
of no ordinary difficulty, and, indeed, all who have 
attempted work of that kind will admit that such is the 
case. When, however, an original principle has been 
invented, it may be utilized in producing many and 
apparently quite distinct effects. As an example of this, 
Maskelyne’s “Cleopatra’s Needle,” invented in 1879, may 
,be mentioned. The trick consisted of a piece of mechanism 
representing an exceedingly light model of the famous 
obelisk. Bo light was it, in fact, that it could easily be 
lifted with one hand. Upon an isolated stand, previously 
examined by the audience, a sheet of ordinary brown paper 
was' laid, and on this the “needle” was placed. Thus 
during the performance communication with the obelisk 
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obviously impossible. Yet from within it human 
beings emerged in a most startling manner. The secret 
consisted in the fact that the “ needle ” was capable of 
being lifted by invisible means, and from the outset 
contained two or three persons concealed within it. Not* 
withstanding the fact that this illusion was one of Mr 
Maskelyne’s simplest devices, it puzzled even experts for a 
considerable time. When at last the secret leaked out, 
the principle was seized upon with avidity and utilized 
in a variety of ways — for example, by M. Buatier de Kolta 
in his beautiful illusion, “The Cocoon,” first produced at 
the Egyptian Hall, London, in 1887. In this case de 
Kolta had the advantage of Mr Maskelyne’s assistance in 
perfecting the mechanical details. De Kolta’s smaller 
tricks have for years supplied the whole army of ordinary 
conjurers with novelties. In 1886, atjthe Eden Theatre, 
Paris, he introduced his famous illusion known as “The 
Vanishing Lady.” This mystery, performed as he alone 
could perform it, was one of the most effective tricks ever 
exhibited. Hundreds of “imitations” were, of course, 
produced ; but, like the imitations of Mr Maskelyne’s box, 
they sink into insignificance when compared with the 
original ; and in this case, unfortunately for the 
originator, the reputation of the original was speedily 
ruined by clumsy exponents, who only succeeded in 
exposing the principle. The effect produced by de Kolta 
was as follows : — Taking from his pocket what appeared 
to be an ordinary newspaper, folded, he opened it out 
nd laid it upon the stage. Then a chair was shown, 
front and back, to the audience, and placed upon the 
paper. Madame de Kolta, in ordinary evening dress, 
then took her seat upon the chair, and a large piece of 
black silk was thrown over her, enveloping her from head 
to foot. Then de Kolta would shout, “ I'll throw you in 
the air!” — or words to that effect — and to all appear- 
ance he grasped her round the waist, lifted her above his 
head, and she vanished, covering and all, at his finger-tips. 
The trick, as performed by imitators, is well known, and 
is described in many works upon conjuring, e.g. y in 
Hoffman’s Magic . 

Among the illusions depending for their effect upon 
sudden disappearance, perhaps the most inexplicable was 
that produced by Mr Maskelyne in 1891 under the appro- 
priate title of “ Oh ! ” — that being an expression frequently 
used by spectators upon witnessing the startling effect. 
In the illusion the performer whose disappearance was 
to bo effected seated himself upon a raised couch, above 
which a kind of canopy was supported upon brass rods. 
From the canopy depended curtains yapable of being 
raised or lowered. The right hand of the performer was 
.strapped to one end of this couch, and the left hand was 
secured by means of a strap attached to one end of a 
stout cord. The other end of the cord, having been passed 
through a hole in the framework of the canopy, was 
securely held by a member of the audience. The curtains 
were then lowered to within 18 inches of the ground, and 
through an aperture in the front curtain the performer’s 
right hand was jjassed. This hand, again, was held by a 
second member of the audience. Finally, a sheet of iron 
was placed beneath the couch, to prevent any possibility 
•of the performer’s escape being effected through a trap in 
the stage. Thus, with the performer’s right hand in full 
view, his left drawn upwards by the cord attached to it, 
and a clear space below the couch, escape seemed impos- 
sible ; yet, upon the word “ Go 1 ” the right hand disap- 
peared, the cord became slack in the hands of the holder, 
the curtains were instantly raised, and the performer had 
vanished. The secret of this mystery, like many others 
associated with the Egyptian Hall, has been well pre- 
served. Having a theatre to himself, and being sur- 
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rounded by trusty assistants, Mr Maskelyne possesses a 
great advantage. Those of his confreres who are obliged 
to perform at variety theatres and elsewhere must neces- 
sarily expose their secrets to stage hands. But, apart 
from this fact, some of Mr Maskelyne’s effects are so 
elaborate in their mechanism that many weeks are occupied 
in making the stage arrangements. Such effects therefore 
would be quite impracticable for the purposes of the peri- 
patetic illusionist. 

In 1886 M. Buatier de Kolta, in conjunction with 
Mr Maskelyne, presented at the Egyptian Hall, London, 
a series of illusionary effects upon an entirely novel 
principle, to which they gave the name of “Black Magic.” 
The main idea was based upon the fact — obvious when 
once it is pointed out — that visible form cannot exist in 
the absence of shadow or varying tint. In other words, 
we can only distinguish forms when they exhibit either 
variations in colour or shade. Absolute, uniformity must, 
necessarily, mean invisibility. To bring about this uni- 
formity, the entire stage was draped in black velvet, 
giving it the appearance of a dark and immensely deep 
cavern. There were no lights within it, though from the 
front it was brilliantly illuminated. Upon the stage, thus 
prepared, the most startling appearances and disappear- 
ances took place, within a few feet of the footlights. The 
illusions were produced by the simple method of covering 
anything to be concealed by screens of black velvet. 
These could be brought almost to the front of the stage, 
and yet would remain invisible; thus, in an instant, 
persons or articles would appear, apparently from space, or 
would disappear into it. The principle involved in the 
production of these illusions was adopted subsequently 
by many conjurers, and has served to produce an almost 
endless variety of effects. 

The production of innumerable blossoms from a sheet of 
paper was undoubtedly the prettiest of M. Buatier de 
Kolta’s smaller tricks. A small sheet of cartridge-]>aper 
is twisted into a cone, which is shown to bo empty, but 
immediately artificial blossoms begin to pour out of it, 
until quite a bushel of them are piled up. Unfortunately 
for the inventor, the first time he introduced the trick at 
the Eden Theatre, Paris, one or two of the “blossoms” 
were carried by a draught of air into the auditorium. 
These were at once sold to a manufacturer of conjuring 
appliances, and within a few days de Kolta’s “Spring 
Blossoms " were upon the market. 

Another startling trick, by the same inventor, is “ The 
Flying Cage.” A live bird is imprisoned within a small 
cage, held between the performer’s hands, when suddenly, 
by a quick movement of the arms, both bird and cage 
vanish. The cage simply collapses, and is drawn by a 
string up the coat -sleeve, the unfortunate bird being 
sometimes maimed, if not killed outright. The Society 
for the Prevention of Cruelty to Animals once took action 
in the matter, and sought to prevent the performance 
of the trick at one of the London music-halls; but the 
conjurer in this case invited the officials to witness a 
private demonstration, and was clever enough to convince 
them that there was no cruelty. Conjuring with animals 
has a great charm for young folk, and happily it is very 
seldom that a trick involves any cruelty whatever. The 
animals, as a rule, quickly become accustomed to the 
business, and appear thoroughly to understand what is 
required of them. 

In recent years the mystery known as “ Second Sight ” 
has been vastly improved. The old system, invented by 
Pinetti in 1785, and brought to great perfection by Itobert 
Houdin, has almost disapjjcared. It consisted of an 
elaborate code of signals, given by means of subtle varia- 
tions in the questions put to the supposed clairvoyant; 
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the form in which the question was put conveying the 
appropriate answer. Now it is customary to avoid 
speech altogether. The information is conveyed by 
means of gesture or slight sounds at varying intervals. 
This business requires an enormous amount of practice, 
and an abnormal memory on the part of those who 
become exjxirt. 

But there are certain tricks of this class which require 
little or no skill and a very small amount of practice. 
These are generally introduced by impostors who claim 
or tacitly suggest the possession of supernatural powers. 
The following is a very familiar example of the kind of 
trick employed by such persons. The performers are 
usually a man and a woman. The man first appears, and 
informs the audience that he will shortly introduce a lady 
possessing extraordinary powers. Not only can she read 
the thoughts of any person whose mind is en rapport with 
hers, but also she can foretell the future, trace missing 
friends, discover lost property, &c. In order to display 
the lady’s capabilities, he requests that any members of the 
audience who have questions they would like answered 
will write them secretly. For convenience in writing, 
slips of paper, pencils, and squares of thick millboard are 
passed round, the millboard squares being for use as 
writing-desks. The writers are particularly cautioned to 
allow no one to see what is written, but to fold up the 
papers and retain them in their own possession. Further, 
the writers are instructed that, when the clairvoyant 
appears, the thoughts of each must be kept intently fixed 
upon what he has written. The pencils and millboards 
are then collected, and the preparations being so far 
complete, other portions of the entertainment are pro- 
ceeded with. Finally, as the last item in the pro- 
gramme, the clairvoyant is introduced. A handkerchief, 
upon which some liquid has been poured, is held over the 
lady’s nose and mouth, and apparently she falls into a 
trance. Then she proceeds to describe the appearance of 
certain of the writers, the position they occupy in the 
room, and the nature of the questions they have written, 
giving to those questions more or less plausible answers. 
The trick never fails to produce the most profound 
astonishment, and by its means several persons have 
made rapid strides to fortune. But the whole business 
is an impudent imposture. Therefore it cannot be too 
often or too thoroughly exposed. It is accomplished as 
follows. Some of the millboards passed round for con- 
venience in writing are built up of a number of thick- 
nesses, fastened together at the edges only. Beneath the 
outer layer a sheet of carbon paper is concealed, so that 
the pressure of the pencil causes a reproduction in dupli- 
cate to be impressed upon an inner layer of cardboard. 
These prepared pads are handed round by attendants, 
who note the dress and appearance of the persons by 
whom the questions are written. That information, 
together with the prepared pads, is subsequently con- 
. veyed to the clairvoyant. She requires a certain amount 
df time in order to memorize the questions and the 
description of the writers ; consequently she is not intro- 
duced to the audience until, say, an hour has elapsed. 
Of cbiirse, it would not be discreet to have all the mill- 
boards prepared. Many of them, perhaps the majority, 
are realty what they appear to be ; but, needless to say, 
the questions written upon these are never answered. It 
is carefully pointed out beforehand that the clairvoyant 
can only read the questions of those whose minds are in 
sympathy with ' hers. That statement, naturally, serves 

to account for her inability to read or answer questions 
written by those who have used the plain millboards. 

In connexion witk this trick a further imposture is 
carried out by inviting strangers to send, by post, any 


questions they wish to have answered. Such an invita- 
tion appears to be quite straightforward and genuine, but 
those who are sufficiently credulous or sufficiently curious 
to. respond to it lend themselves to the perpetration of an 
ingenious fraud. In reply to any such communication, 
the writer is informed that it is necessary for him to 
attend one of the public performances, and endeavour to 
bring his mind into harmony with that of the clairvoyant. 
Enclosed is a complimentary ticket entitling him to 
attend any performance he pleases. The procedure, then, 
is simply this. Each ticket bears a private mark, and a 
corresponding mark is put upon the letter written by the 
person to whom it is sent. When any marked ticket is 
presented, the attendant notes the dress and appearance 
of the visitor and the seat he occupies. That information 
is given to the clairvoyant, together with the ticket. Bhe 
refers to the letter bearing the mark corresponding to the 
ticket, and ascertains what that particular visitor wishes 
to know. Thus to the public she appears to read and 
answer a question which has not been written down, but 
merely thought of by a total stranger. There are 
numerous methods of obtaining information by means 
similar to those already described. Sufficient, however, 
has been said to show that such devices are of the 
simplest, and require nothing more than a callous 
effrontery to carry them into effect. Of course, all kinds 
of mischances are bound to occur. But, when one is 
supposed to be dealing with undiscovered laws of nature, 
it docs not require much ingenuity to wriggle out of any 
situation, however difficult. 

In reference to that branch of conjuring known as 
“ Legerdemain ” or M Sleight-of-hand,” which relies mainly 
upon dexterity of the fingers, for many years little advance 
was made. But recently some new sleights were intro- 
duced from America. These consist in an amplification 
of the method of concealing coins and cards at the back 
of the fingers. The principle has received the incongruous 
title of “ back-palming.” By means of this method both 
back and front of the hand alternately can be shown 
empty, while, notwithstanding its apparent emptiness, 
the hand nevertheless conceals a coin or card. The first 
and fourth fingers are caused to act as pivots, upon which 
the concealed articles are turned from front to back, and 
vice versd 9 the turning being performed by the second and 
third fingers. The movemont is very rapid, and is accom- 
plished in the act of turning over the hand to show tho 
two sides alternately. The sleight requires an enormous 
amount of practice. It has been brought to the highest 
state of perfection by Herr Valadon. 

In all ages a very popular magical effect has been the 
apparent floating of a person in empty space. An endless 
variety of ingenious apparatus has been invented for the 
purpose of producing such effects, and the present article 
would be incomplete without some reference to one or two 
of the more modem examples. A very pretty illusion of 
this kind is that originally produced under the title of 
“ Astarte.” A lady is brought forward, and after making 
her bow to the audience she retires to the back of the 
stage, the whole of which is draped with black velvet 
and kept in deep shadow. There she is caused to rise in 
the air, to move from side to side, to advance and retire, 
and to revolve in all directions. The secret consists in an 
iron lever, covered with velvet to match the background, 
and therefore invisible to the audience. This lever is 
passed through an opening in the back curtain and 
attached to a socket upon the metal girdle worn by 
the performer. The girdle consists of two rings, one 
inside the other, the inner one being capable of turning 
about its axis. By means of this main lever and a 
spindle passing through it and gearing into the inner 
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ring of the girdle! the various movements are produced. 
A hoop is passed over the performer with a view to 
demonstrate her complete isolation, but the audience is 
not allowed to examine it It has a spring joint which 
allows it to pass the supporting lever. Among illusions 
of this class there is probably none that will bear 
comparison with the “levitation” mystery produced by 
Mr Maskelyne. A performer, in a recumbent position, 
is caused to rise several feet from the stage, and to 
remain suspended in space while an intensely brilliant 
light is thrown upon him, illuminating the entire 
surroundings. Persons walk completely round him, 
and a solid steel hoop, examined by the audience, 
is passed over him, backwards and forwards, to prove 
the absence of any tangible connexion. The most 
skilled experts have failed to give any adequate explana- 
tion of this mystery, of which the secret has been well 
preserved (a. fa. ; J. N. M.) 

Mftgllanl, Affostlno (1824-1891), Italian poli- 
tician and financier, was bom at Laurino, Salerno, in 
1824. Entering the Neapolitan financial administration, 
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he showed such aptitude as to be selected by Sella in 
1862 for the post of secretary- general of the Italian 
Ministry of Finance. Shortly after the advent of the 
Left he was created senator, and appointed by Depretis 
Minister of Finance (1877), a }>osition which he held, in 
spite of attacks, for eleven years. More than any other 
Italian politician, Magliani represented the “democratic 
finance ” of the Loft, arranging for the repeal of the grist 
tax, reducing the price of salt, and contracting a foreign 
loan for tho abolition of the forced paper currency ; but 
at the same time he seriously burdened the lower classes 
by increasing indirect taxation to the extent of £1 2,000,000 
per annum, and inaugurating a policy of exaggerated pro- 
tection. Tho abolition of the forced currency gained for 
him temporary popularity; but as the metallic currency 
gradually proved unequal to tho strain of the financial 
situation, his prestige declined, and he was obliged to 
resign in December 1888. Unduly optimistic in tempera- 
ment and lax in administration, he contributed to create 
the desperate financial position of 1888-1893, but died 
on 21st February 1891, before realizing the worst con- 
sequences of his policy. (ii. w. s.) 
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T HE present article contains a short account of the 
general experimental work in magnetism which has 
been carried out since the publication of the important 
treatise in the ninth edition of the Encyclopaedia Britannica, 
vol. xv. pp. 219-27G. In an introductory section a few 
elementary formulae relating to matters of fundamental 
importance are collected, and definitions are given of the 
principal terms in common use. Repetition has, as far 
as possible, been avoided, and this article must bte 
regarded as merely supplementary to the former one. 
Some special branches of the subject are dealt with in 
separate articles under the headings Measuring Instru- 
ments, Electric; Electromagnets; Magneto- Optics ; 
and Magnetism, Terrestrial. These should be con- 
sulted by the reader who desires to acquaint himself with 
recent advances in the directions indicated. 

Terminology and Elementary Principles. 

In what follows, tho C.G.S. electromagnetic system of 
units will be generally adopted, and, unless otherwise 
stated, magnetic substances will bo assumed to bo 
isotropic. 

Magnetic Classification of Substances. — According to tho dis- 
covery of Faraday, all substances arc either attracted or repelled by 
the polo of a sufficiently powerful magnet. The metals iron, nickel, 
and cobalt, together with somo of their alloys and compounds, 
exhibit the phenomenon of attraction in a particularly striking 
manner. These form a class by thomselvos, and are spoken of as 
ferromagnetic , or, when confusion iB not likely to arise, Bimply as 
magnetic substances. Those bodies which are attracted, but m a 
very much less degree, are tormed paramagnetic; whilo those 
which exhibit repulsion are known as diamagnetic . 

Unit Magnetic Pole . — A pole of unit strength is that which acts 
on an equal pole at a distance of one oentunetre with a force of 
one dyne. A pole which points north is reckoned positive, one 
which points south negative. If m x and m^ are the strength of 
two poles, d the distance between them expressed in centimetres, 
and/ the foroe in dynes, then fssm^mjd 2 , Tho poles at the ends 
of an infinitely thin magnet, or magnetic filament , would act as 
definite centres of force. An actual magnet may be regarded as 
a bundle of magnetic filaments, and those portions of the surfaco 
of the magnet where the magnetic filaments terminate, and so- 
called “free magnetism ” appears, may bo conveniently called 
poles or polar regions. 

Magnetic Field . — The strength or intensity of a magnetic field 
at any point is measured by the force in dynes which a unit pole 
will experience when placed at that point, the direction of the 
field being the direction in which a positive pole is urged. The 


field strength at any point is also called the magnetic force at that 
point ; it is denoted by H, or, when it is desired to draw attention 
to the fact that it is a vector or directed quantity, by the block 
letter H or the German character ffr. 1 Aline of force is a line 
drawn through a magnetic field in the direction of the force at 
each point through which it passes. A uniform magnetic field is 
one in which H has everywhere the same value and the same 
direction, tho lines of force being therefore straight and parallel. 
A magnetic field is produced either by a conductor carrying an 
electric current or by the pole of a magnet. The direction of the 
magnetic field due to 'a long straight wire in which a current is 
flowing is at ovory point at right angles to the plane passing 
through it and through the wire. Its strength at any point distant 
r ccntimotrcs from the wire is 

H=2 i/r, 

i being the current in C.G.S. units. 8 The lines of force are 
evidently circles concentric with tho wiro and in planes at right 
angles to it. The fiold at the contro of a circular conductor of 
radius r through which a current is passing is 

II — 2ir//r, 

th$ direction of tho field being along the axis. The field strength 
in the interior of a long uniformly wound coil containing n turns of 
wiro and having a length of l centimetres iB (except near the ends) 

H = 4 win.fl. 

In tho middle portion of tho coil tho strength of the field is very 
nearly uniform, but towards the ends it diminishes, and at the 
ends themselves is reduced to one- half. The direction of the 
field is parallel to the axis of the coil, and is related to the direc- 
tion of the current circulating through the wire in the same 
manner as the thrust of a corkscrew is related to its rotation. 
If tho coil has the form of an endless ring of mean radius r, the 
length will be 2sr, and the field inside the coil may be expressed 
as 

H = 2ni/r. 

The uniformity of the field is not in this caso disturbed by the 
influence of ends, but its strength at any point varies inversely 
as the distance from the axis of tho ring. When, therefore, 
sensible uniformity is desired, the radius of the ring should l>e 
largo in relation to that of the convolutions, or tho ring should 
have the form of a short cylinder with thin walls. The strongest 
magnetic fields employed for experimental purposes are obtained 
by the Use of electromagnets. For many experiments the fiold 
due to the earth's magnetism is sufficient; this is practically 
quite uniform throughout considerable spaces, but its total 

1 Maxwell employed German characters to denote vector quantities. 
J. A. Fleming first recommended the use of block letters, os being more 
convenient both to printers and to readers. In the article Magnetism 
( Ency . Brit. 9th ed.) Old English characters are used. 

3 The C.G.S. unit of current=10 amperes. 
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intensity Is lass than half a unit. Magnetic force Is sometimes, 
and perhaps more suitably, termed magnetic intensity ; it corre- 
sponds to the intensity of gravity g in the thoory of heavy bodies 
(see Maxwell, Electricity and Magnetism, g 12 and g 68, foot- 
note). 

Magnetic Induction or Magnetic Flux . — When magnetic force 
acts on any medium, whether magnetio or diamagnetic or neutral, 
it produces within it a phenomenon of the nature of a dux called 
magnetic induction (Maxwell, loc. eit . g 428). Magnetio induction, 
like other fluxes, such as electric, thermal, or fluid currents, is 
defined with reference to an area ; it satisfies the same conditions 
of continuity as the eleotric current does, and in isotropic media 
it depends on the magnetio force just as the electno current 
de|>endj on the electromotive force. The magnitude of the flux 
produced by a given magnetio force differs in different media. In 
a uniform magnetic field of unit intensity, formed in empty space, 
the induction or magnetic flux across an area of 1 square centi- 
metre normal to the direction of the field is arbitrarily taken as 
the unit of induction. Hence, if the induction per square centi- 
metre at any point is denoted by B (or by B or 25 when the 
vector quality is to be attended to), then in empty space B is 
numerically equal to H ; moreover, in isotropic media both have 
the same direction, and for these reasons it is often said that in 
empty space (and praotically in air) B and H are identical. 
Their numerical equality is, however, a mere accident, depending 
upon the capricious selection of a definition by the framers of 
the O.G.S. electromagnetic system of units (see Electricity, g iv., 
Electric Unite), The magnetic flux per square oentimetre at any 
point (B. B, or IB) is briefly called the induction , or, especially by 
electrical engineers, the flux-density. The direction of magnetio 
induction may bo indicated by lines of induction ; a line of induc- 
tion is always a closed curve. Lines of induction drawn through 
every point in the contour of a small surfaoe form a re-entrant 
tube bounded by lines of induction ; such a tube is called a tube 
of induction. The cross-section of a tube of induction may vary 
in different parts, but the total induction across any section Is 
everywhere exactly the same. A special meaning has been 
assigned to the term “lines of induction.” Suppose the whole 
space in wliich induction is taking place to bo divided up into unit 
tuf>cs, such that tho surfaoe integral of the induction over any 
cross-section of a tube is equal to unity, and along the axis of 
each tube let a lino of induction be drawn. These axial lines 
constitute the system of lines of induction which are so often 
roforred to in the specification of a field. Whore the induction is 
high, the lines will be crowded together ; where it is weak, they 
will be widely separated, tho number per square oentimetre cross- 
ing a normal surface at any point being always equal to tho 
numerical value of B. The induction may therefore oe specified 
as B linos per square centimetre. The direction of the induction 
is also of course indicated by the direction of tho lines, which 
thus serve to map out space in a convenient manner. Lines of 
induction are frequently but inaccurately spokon of as lines oi 
force. 

Magnetic Moment and Magnetization. — The moment of a uni- 
formly and longitudinally magnetized bar magnet is the pro- 
duct of its length into the strength of one of its poles. The 
intensity of magnetization, or, more shortly, the magnetisation 
of a uniformly magnetized body, is defined as the magnetic 
moment per nnit of volume (1 cubic centimetre), and is denoted 
by I, I, or 3. Whon induction or magnetio flux takes place in 
a ferromagnetic metal, the metal becomes magnetized, but the 
magnetization at any point is proportional not to B, but to B- H. 
If the C.G.S. electromagnetic system of units is adopted the 
factor of proportionality will be 1/4*, so that 


or 


I=(B-H)/4ir, 

B=H+4wI. 


Unless the path of the induction is entirely inside tho metal, free 
magnetio poles are developed at those parts of the metal where 
induction enters and leaves, the polarity Deing south at the entry 
and north at the exit of the flux. These free polos produce a 
magnetic field which is coexistent, with that arising from other 
sources. The resultant magnetic field , therefore, is compounded 
of two fields, the ono being due to the poles, and the other to the 
external causes which would be operative in the absence of the 
magnetized metal. The intensity (at any point) of the field due 
to the magnetization may be denoted by H<, that of the external 
field by fi 0 , and that of the resultant field by H. In certain 
oases, as, for instance, in an iron ring wrapped uniformly round 
with a coil of wire through which a current is passing, the induc- 
tion is entirely within the metal ; there are, consequently, no free 
poles, and the ring, though magnetized, constitutes a poleless 
magnet. Magnetization is usually regarded as the direct effect 
of magnetio force, which is therefore often termed the magnetizing 
force. 

Permeability and Susceptibility. — The ratio B/H is called the 
permeability of the medium in which the induction is taking 


place, and is denoted by jl The ratio I/H is called the suscepU* 
UlUy of the magnetized substance, and is denoted by *• Henoe 

B=/uH and I=*H. 

A 1m B H *f 4*1 _ . 

Also A aa g'=— g — *1+4™, 


Sinoe in empty spaoe B has been assumed to be numerically equal 
to H, it follows that the permeability of a vacuum is equal to 1. 
The permeability of most material substances differs very slightly 
from unity, being greater in paramagnetic and leas in diamag- 
netio substances. In the case of the ferromagnetic metals and 
some of their alloys and compounds, the permeability has gener- 
ally a much higher value. Moreover, it is not constant, being an 
apparently arbitrary function of H or of B ; in the same speoimen 
its value may, under different conditions, vary from less than 2 
to upwards of 6000. The magnetio susceptibility k expresses 
the numerical relation of the magnetization to the magnetizing 
force. From the equation *=(/*- l)/4r, it follows that the 
magnetic susceptibility of a vacuum (where /tt*l) is 0, that of 
a diamagnetic substance (where y<l) has a negative value, 
while the susceptibility of paramagnetic and ferromagnetio sub- 
stances (for which n> I) is positive. No substance has yet been 
discovered having a negative susceptibility sufficiently great to 
render the permeability ( ■* 1 + 4*x) negative. 

Hyeteresie, Coercive Force , Eetcntivences.— It is found that rthen 
a piece of ferromagnetic metal, such as iron, is subjected to a 
magnetic field of changing intensity, the changes which take 
place in the induced magnetization or the iron exhibit a tendency 
to lag behind those whioh ocour in the intensity of the field— a 
phenomenon to which Ewing (Phil. Trans, vol. clxxvi. p. 624) has 
given the name of hysteresis (from borepita, to lag behind). Thus 
it happens that there is no definite relation between the magnet- 
ization of a piece of metal whioh has been previously magnetized 
and the strength of the field in which it is placed. Much depends 
upon its antecedent magnetio condition, and indeed upon its 
whole magnetic history. A well-known example of hysteresis is 
presented by the case of permanent magnets. If a bar of hard 
steel is placed in a strong magnetic field, a certain intensity of 
magnetization is inducod in the bar ; but whon the strength of 
the field is afterwards reduced to zero, the magnetization does not 
entirely disappear. That portion which is permanently retained, 
and which may amount to considerably more than one-half, is 
called the residual magnetization. The ratio of the residual mag- 
netization to its previous maximum value measures the retentive - 
ness of the metal. 1 Steel which is well suited for tho construction 
of permanent magnets is said to possess great “coercive force.” 
To this term, which had long been used in a loose and indefinite 
manner, Hopkinson supplied a precise meaning (Phil. Trane. 
vol. clxxvi. p. 400). The coercive force of a material is that 
reversed magnetic force which, while it is acting, just suffices to 
reduce the residual induction to nothing after the material has 
been temporarily submitted to any great magnetizing force. A 
metal which has great retentiveness may at the same time have 
small coercive force, and it is the latter quality which is of chief 
importance in permanent magnets. 

Demagnetizing Force . — It has already been mentioned that whon 
a ferromagnetio body is placed in a magnetio field, the resultant 
magnetio force H, at a point within the body, is compounded of 
tho force H 0 , due ta the external field, and of another force, H <y 
arising from the induced magnetization of the body. Sinoe H< 
generally tends to oppose tho external force, thus making H less 
than Ho, it may be called the demagnetizing force. Except in a few 
special cases, when a uniform external field produces uniform mag- 
netization, the value of the demagnetizing force cannot be calcu- 
lated, and an exact determination of the actual magnetic force 
within the body is therefore impossible. An important instance 
in whioh the calculation can be made is that of an elongated 
ellipsoid of revolution placed in a uniform field Hq, with its axis 
of revolution parallel to the lines of force. The magnetization at 
any point inside the ellipsoid will then be 


i— si- 

1+*N 


where 

c being the eccentricity (see Ency. Brit. voL xv. pp. 246, 282). 
Since I = xH, we have 

*H+icNI=*Ho, 

or H=H 0 ~NI, 


NI being the demagnetizing force H«. N may be called, after 
du Bois (Magnetic Circuit , p. 38), the demagnetizing factor, and 

1 Hopkinson specified the retentiveness by the numerical value of 
the “ residual induction ” ( = 4*1). 


< 
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the ratio of the length of the ellipsoid 2e to its equatorial diameter 
3a (**e/a), the dimensional ratio, denoted by the symbol ttt 



the above expression for N may be written 

^ (->+ -i}. 


from whioh the value of K for a given dimensional ratio oan be 
calculated. When the ellipsoid is so much elongated that 1 is 
negligible in relation to m*» the' expression approximates to the 
simpler form 

N= »?( log8m-1 )‘ 

The demagnetizing force inside a cylindrical rod placed longi- 
tudinally in a uniform field H 0 is not uniform, being greatest at 
the ends and least in the middle part. Denoting its mean value 
by H it and that of the demagnetizing factor by N, we have 

H=H 0 - H<=H 0 -?Tl. 

Du Bois has shown thatjvhen the dimensional ratio tn (= length / 
diameter) exceeds 100, Ntti 9 = constant =45, and hence for long 
thin rods 

S=45/m 9 . 

From an analysis of a number of experiments made with rods 
of different dimensions, du Bois has deduced the corresponding 
mean demagnetizing factors. These, together with values of m 8 N 
for cylindrical rods, and,of N and m 9 N for ellipsoids of revolution, 
are given in the following very useful table (toe. cit . p. 41) 


Demagnetising Factors. 


m. 

Cylinder. 

Ellipsoid. 

N. 


N. 

m«N. 

0 

12*5664 

0 

12-5664 

0 

0*5 

— 

— 

6-5864 

— 

1 

— 

— 

4-1888 

— 

5 

— 

— 

07015 

— 

10 

0-2160 

21-6 

0*2549 

25-6 

15 

0-1206 

27-1 

0-1850 

80-6 

20 

0-0775 

31-0 

0*0848 

34-0 

25 

0-0533 

33-4 

0-0579 

86*2 

80 

0-0393 

35*4 

0-0432 

88-8 

40 

0-0238 

38-7 

0-0266 

42-5 

50 

0*0162 

40-5 

0-0181 

45-3 

60 

0*0118 

42*4 

0*0132 

47-5 

70 

0-0089 

43-7 

0-0101 

49-5 

80 

0-0069 

44‘4 

0-0080 

51-2 

90 

0-0055 

44*8 

0-0065 

52-5 

100 

0*0045 

45*0 

0-0054 

54-0 

150 

0*0020 

45-0 

0-0026 

58-8 

200 

o-ooii 

45-0 

0-0016 

64-0 

800 

0-00050 

45‘0 

0*00075 

07-6 

400 

0*00028 

45-0 

0-00045 

72-0 

500 

0*00018 

45*0 

0*00030 

75-0 

1000 

0-00005 

45-0 

0-00008 

80-0 


In the middle part of a rod which has a length of 400 or 500 
diameters the effect of the ends is insensible ; but for many 
experiments the condition of endlessness may be best secured by 
giving the metal the shape of a ring of uniform section, the 
magnetic field being produced by an electric current through a 
coif of wire evenly wound round the ring. In Buoh cases H<=0 
and H=H^. 

The residual magnetization I r retained by a bar of ferromag- 
netic metal after it has been removed fromjihe influence of an 
external field produces a demagnetizing force NI n which is greater 
the smaller the dimensional ratio. Hence the difficulty of im- 
parting any considerable permanent magnetization to a short 
thick bar not possessed of great coercive force. The magnet- 
ization retained by a long thin rod, even when its coercive forco 
is small, iB sometimes little less than that which was produced 
by the direct action of the field. 

Demagnetization by Reversals . — In tne course of an experiment 
it is often desired to eliminate the effects of previous magnetiza- 
tion, and, as far as possible, wipe out the magnetic history of a 
specimen. In order to attain this result it was formerly the 
practice to raise the metal to a bright red heat, and allow it to 


cool while carefully guarded from magnetic influence. This 
operation, besides being very troublesome, was open to the objec- 
tion that it was almost sure to produce a material but uncertain 
change in the physical constitution of the metal, so that, in fact, 
the results of experiments made before and after the treatment 
were not comparable. Ewing introduced the method (Phil. 
Tran*, vol. clxxvi. p. 539) of demagnetizing a specimen by subject- 
ing it to a succession of magnetic forces which alternated in 
direction and gradually diminished in strength from a high value 
to zero. By means of a simple arrangement, whioh will be 
described farther on, this process can be carried out in a few 
seconds, and the metal can be brought as often as desired to a 
definite condition, which, if not quite identical with the virgin 
state, at least olosely approximates to it. 

The laws of the magnetic circuit are discussed under the heading 
Electromagnet. 

Magnetic Measurements. 

Measurement of Magnetization and Induction. — The 
magnetic condition assumed by a piece of ferromagnetic 
metal in different circumstances is determinable by various 
modes of experiment which may be classed as magneto- 
metric, ballistic, and traction methods. When either the 
magnetization I or the induction B corresponding to a 
given magnetizing force H is known, the other may be 
found by means of the formula B « 4irl + H. 

Magnetonvetric Methods. — Intensity of magnetization is 
most directly measured by observing the action which a 
magnetized body, generally a long straight rod, exerts 
upon a small magnetic needle placed near it. The mag- 
netic needle may be cemented horizontally across the back 
of a little plane or concavo mirror, about £ or f inch in 
diameter, which is suspended by a single fibre of unspun 
Bilk ; this arrangement, when enclosed in a case with a 
glazed front to protect it from currents of air, constitutes 
a simple but efficient magnetometer. Deflections of the 
suspended needle are indicated by the movement of a 
narrow beam of light which the mirror reflects from a lamp 
and focusses upon a graduated cardboard scale placed at a 
distance of a few feet ; the angular deflection of the beam 
of light is, of course, twice that of the needle. The sus- 
pended needle is, in the absence of disturbing causes, 
directed solely by the horizontal component of the earth’s 
field of magnetic force H„ and therefore sets itself 
approximately north and south. The magnetized body 
which is to be tested should be placed in such a position 
that the force H P due to its poles may, at the spot 
occupied by the suspended needle, act in a direction at 
right angles to that due to the earth — that is, east and 
west. The direction of the resultant field of force will 
then make, with that of H„ an angle 0, such that H r /H«= 
tan 0, and the suspended needle will be deflected through 
the same angle. We have therefore 

H r s=H a tan 0. 

The angle 9 is indicated by the position of the Bpot of 
light upon the scale, and the horizontal intensity of the 
earth’s field H a is known ; thus we can at once determine 
the value of H„ from which the magnetization I of the 
body under test may be calculated. 

In order to fulfil tho requirement that the field which a mag- 
netized rod produces at tho magnetometer shall be at right angles 
to that of the earth, the rod may be conveniently placed in any 
one of threo different positions with regard to the suspended 
needle. 

(1) The rod is set in a horizontal position level with the sus- 
pended needle, its 

axis being in a line _ V 

which is porpendicu- ~ p ; tL 4m 

lar to the magnetic K c Q I 

meridian, and which 5 

passes through the Fig. 1. 

centre of suspension 

of the needle. This is called the “end -on” position, and is 
indicated in Fig. 1. AB is the rod and 0 the middle point 
of its axis; NS is the magnetometer needle; AM bisects ths 
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ondefiwted naedle NS »t right angles. I*t 2i® the length of the rod 
(or, more eocnretely, the distance between it* poles], «“lte volume, 
tn and — m the strength of its poles, and let d « the distance CM. 
For most ordinary purposes the length of the needle may be 
assumed to be negligible in comparison with the distanoe between 
the needle and the rod. We then have approximately for the field 
at M due to the rod 

Adi 


II 




Therefore 


And 


2 ml- 


(d * - P)m tan J. 

= 2 d 2 d 


i _ = to e 

1 t> 2 dv 


whence wo can find the values of I which correspond to different 
angles of deflection. 

(2) The rod may be placed horizontally east and wost in such a 
iMsition that the direction of the undefiected suspended needle 
bisects it at right angles. This iB known as the “broadside-on ” 
position, and is represented in Fig. 2. Let the distance of each pole 
of the rod AB from the centre of the magnetometer noodle =d. 
Then, since H» the force at M due to m and - m, is the resultant 

of ga and - we have 

H, JU 

m d 

"i P 

„ 2 ml 

or H - $■' 

the direction being |>arallel to AB. > 


And 


j H 

V 


- tan 0. 


(3) In the thirrl position the test rod is placed vertically with 
one of its polos at the level of thu magnetometer noodle, and in the 



lino drawn perpendicularly to the undefiected needle from its centre 
of suspension. Tho arrangement is shown in Fig. 3, where AB 
is the vortical rod and M indicates tho position of tho magneto- 
meter naodlo, which is supposed to be j>erpendicular to tho plane 
of the paper. Denoting tho distance AM by d lt BM by and 
AB by l , wo have for tho forco at M duo to tho magnetism of the 
rod 

Hr horizontal component of ~ 

d \ «9 


if A -A\ 


Therefore 


and 


H r 


1 = 


d? d? 

Id? II, 


■-(IT ' 


+-G57 


tan 0, 


This last method of arrangement is called by Ewing tho " ono-polc ” 
method, because the magnetometer deflection is mainly caused by 
the upper pole of the rod ( Magnetic Induction, p. 40). For experi- 
ments with long thin rods or wireB it has an advantage over tho 
other arrangements in that the position of the poles need not be 
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u not the case when the rod w horizontal and at right angle* to 
the magnetic meridian. This extraneous influence may, however, 
be allowed for, or it may preferably be eliminated by surrounding 
the rod with a coil of wire carrying a current such as will produce 
in the interior a magnetic field equal end opposite to the vertical 
component of the earth’s field. 

If the cardboard scale upon which the beam of light u reflected 
by tho magnetometer mirror is a flat one, the deflections as indicated 
by tho movemont of the spot of light are related to the actual 
deflections of the needle in the ratio of tan 2 0 to 0. Since 0 is 
always small, sufficiently accurate results may generally be obtained, 
and much trouble saved, if we assume that tan 20=2 tan 0. If 
the distance of the mirror from the scale is equal to n scale divisions, 
and if a deflection 0 of the needle causes the reflected spot of light 
to move over a scale divisions, wo shall have 

s/n= tan 20 exactly, 

*/2n= tan 0 approximately. 

We may therefore generally substitute a/2n for tan 0 in the various 
expressions which nave been givon for I. 

Of tho three methods which have been described, the first two 
are generally the most suitable for determining the moment or the 
magnetization of a permanent magnet, and the last for studying 
the changes which occur in the magnetization of a long rod or wire 
when subjected to various external magnetic forces, or, in other 
words, for determining the relation of I to II. A plan of the 
apparatus as arranged by Ewing for the latter purpose is shown 
diagnunmatically iu Fig. 4. The cardboard scale SS is placed 


L 

<5- 



above a wooden screen, having in it a narrow vertical slit which 
permits a beam of light from the lamp L to reach the mirror of the 
magnetometer M, whence it is reflected upon the scale. A is the 
up]>or end of a glass tubo, half a metro or so in length, which is 
clamped in a vertical position behind the magnetometer. The 
tube is wound over its whole length with two separate coils of 
insulated wire, the one being outside the other. Tho inner coil is 
supplied, through tho intervening apparatus, with current from 
the battery of secondary cells B x ; this produces the desired magnetic 
field inside the tube. The outer coil derives current, through an 
adjustable resistance R, from a constant cell B» ; its object is to 
produce inside the tube a magnetic field equal and opposite to that 
due to the earth’s magnetism. C is a “ compensating coil ” consisting 
of a few turns of wire through which the magnetizing current passes ; 
it sorvcH to neutralize the effect produced upon the magnetometer by 
the magnetizing coil, and its distance from the magnetometer is so 
adjusted that when the circuit- is closed, no ferromagnetic metal 
being inside the magnetizing coil, the magnetometer needle under- 
goes no deflection. K is a commutator for reversing tho direction 
of the magnetizing current, and G a galvanometer for measuring 
it. The strength of the magnetizing current is regulated by 
adjusting the }>osition of the sliding contact E upon the resistance 
DF. In Ewing’s experiments the resistance employed was a liquid 
one, but except when variations of tho current are required to be 
absolutely continuous, it is loss troublesome to use a spiral of bare 
German silver wire wound rather closely upon a long insulating 
cylinder. The current increases to a maximum as E approaches Fj 
and diminishes to almost nothing when E is brought up to D ; it 
can be completely interrupted by means of the switch H. 

Tho specimen upon which an experiment is to lie made generally 
consists of a wire having a “dimensional ratio ” of at least 800 or 
400 ; its length should be rather less than that of the magnetizing 
coil, in order that the field H 0 , to which it is subjected, may be 
approximately uniform from end to end The wire is supported 
inside the glass tube A with its upper pole at the same height as 
the magnetometer needle. Various currents are then passed through 
the magnetizing ooil, the galvanometer readings and the simul- 
taneous magnetometer deflections being noted. From the former 
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We deduoe H®, and from the latter the corresponding value of I, 
using the formula Ho=4Tin/J and 
di 4 H* 




-x«, 


where e is the deflection in scale-divisions, n the distance in scale- 
divisions between the scale and the mirror, and r the radius of the 
wire. 

The curve, Fig. 5, shows the result of a typical experiment made 
upon a piece of soft iron (Ewing, Phil. Trans, vol. clxxvi. plate 59), 
the magnetizing field H« being first gradually increased and then 
diminished to zero. When tne length of the wire exceeds 400 
diameters, or thereabouts, H 0 may generally be considered as 



equivalent to H, the aotual strength of the field as modified by the 
magnetization of the wire ; but if great accuracy is desired, the 
value of Hi (=St) may be found by the help of du Bois’s table 
and subtracted from Hq. For a dimensional ratio of 400, 
N = 0*00028, and therefore H = H 0 - 0 *00028 1. This correction may 
bo indicated in the diagram by a straight line drawn from 0 through 
the point at which the line of 1 = 1000 intersects that of H = 0**28 
(Rayleigh, Phil. Mag. voL xxiL p. 175), the true value of H for any 
point on tho curve being that measured from the sloping line 
instead of from the vertical axis. The oifoct of tho ends of tho wiro 
is, as Ewing remarks, to shear tho diagram in the horizontal 
direction through the angle which the sloping lino makes with tho 
vertical. 

Since the induction B is equal to H + 4rl, it is easy from the 
results of experiments such as that just described to deduce the 
relation between B and H; a curve indicating such relation is 
callod a curve of induction. The genoral character of curves of 
magnetization and of induction will be discussod lator. A notablo 
feature in both classes of curves is that, owing to hysteresis, tho 
ascending and dosconding limbs do not coincide, but follow very 
different coursos. If it is desired to annihilate the hysteretic offocts 
of previous magnetization and restore the metal to its original con- 
dition, it may be demagnetized by reversals. This is o fleeted by 
slowly moving tho sliding contact E (Fig. 4) from F to I), while at 
the same time the commutator K is rapidly worked, a sories of 
alternating currents of gradually diminishing strength being thus 
caused to pass through the magnetizing coil. 

Scvoral piccos of apparatus in which a magnetometer is employed 
‘have been dovisod for comparing the magnetio quality of a sample 
with that of a standard iron rod by a zero method analogous to 
that of the Wheatstone bridge. An excellent instrument of the 
class is Ewing’s “permeability bridge,” a description of which 
will be found under Electromagnet. 

Ballistic Methods. — The so-called “ ballistic ” motkod of 
measuring induction is based upon the fact that a change 
of the induction through a closed linear conductor sets 
up in the conductor an electromotive force which is 
proportional to the rate of change. (See Ency. Brit., 
Electricity, vol. viii. p. 75; and Magnetism, vol. xv. 
p. 240.) If the conductor consists of a coil of wiro the 
ends of which are connected with a suitable galvanometer, 
the integral electromotive force due to a sudden increase 
or decrease of the induction through the coil displaces in 
the circuit a quantity of electricity Q = 8 Btw/R, where 
8B is the increment or decrement of induction per square 
centimetre, s is the area of the coil, n the number of turns 
of wire, and H the resistance of the circuit. Under the 
influence of the transient current, the galvanometer 
needle undergoes a momentary deflection, or “throw,” 


# 


which is proportional to Q, and therefore to SB, and thus, 
if wo know the deflection produced by the discharge through 
the galvanometer of a given quantity of electricity, we 
have tho means of determining the value of 8B. 

The galvanometer which is used for ballistic observa- 
tions should havo a somewhat heavy needle with a period 
of vibration of not less than five seconds, so that the 
transient current may have ceased before tho swing has 
well begun ; an instrument of the d'Arsonval form is re- 
commended, not only because it is unaffected by outside 
magnetic influence, but also because the moving part can 
be instantly brought to rest by means of a short-circuit 
key, thus effecting a great saving of time when a series 
of observations is being made. In practice it is usual to 
standardize or “ calibrate ” the galvanometer by causing a 
known change of induction to take place within a standard 
coil connected with it, and noting the corresponding deflec- 
tion on the galvanometer scale. Lot « be the area of a 
single turn of the standard coil, n the number of its turns, 
and r the resistance of the circuit of which the coil forms 
part; and let S, N, and R be the corresponding constants 
for a coil which is to be used in an experiment. Then if a 
known change of induction 8B ft inside the standard coil is 
found to causo a throw of d scale-divisions, any change 
of induction 8B through the experimental coil will be 
numerically equal to the corresponding throw I) multiplied 
by «7tEB a /SNr<f. For a series of experiments made with 
the same coil this fraction is constant, and wo may write 
8B = £D. Rowland and others (Ency. Brit . vol. xv. p. 
255) have used an earth coil for calibrating the galvano- 
meter, a known change of induction through the coil being 
produced by turning it over in the earth's magnetic field, 
but for several reasons it is preferable to employ an 
electric current as the source of a known induction. A 
primary coil of length l , having n turns, is wound upon 
a cylinder made of non-conducting and non -magnetic 
material, and upon the middle of the primary a secondary 
or induction coil is closely fitted. When a current of 
strength i is suddenly interrupted in tho primary, the 
increment of induction through tho secondary is sensibly 
equal to 47 rinjl units. All the data required for standard- 
izing the galvanometer can in this way be determined 
with accuracy. 

The ballistic method is largely employed for deter- 
mining tho relation of induction to magnetizing force 
in samples of tho iron and steel used in tho manu- 
facture of electrical machinery, and especially for the 
observation of hysteresis effects. The sample may have 
the form of a closed ring, upon which are wound the in- 
duction coil and another coil for taking the magnetizing 
current ; or it may consist of a long straight rod or wire 
which can be slipped into a magnetizing coil such as is 
used in magnetometric experiments, the induction coil 
being wound upon tho middle of the wire. With these 
arrangements there is no demagnetizing force to be con- 
sidered, for tho ring has not any ends to produce one, and 
the force due to the ends of a rod 400 or 500 diameters 
in length is quite insensible at the middle portion ; H 
therefore is equal to H 0 . 

Induction and Hysteresis Curves . — Somo typical in- 
duction curves, copied from a paper by Ewing (Proc. Inst . 
C.E. vol. exxvi.), are given in Figs. G, 7, and 8. Fig. 6 
shows the relation of B to H in a specimen which has 
never before been magnetized. Tho experiment may be 
made in two different ways : (1) the magnetizing current 
is increased by a series of sudden steps, each of which 
produces a ballistic throw, tho value of B after any one 
throw being proportional to tho sum of that and all the 
previous throws; (2) the magnetizing current having 
been brought to any desired value, is suddenly reversed, 
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and the observed throw taken as measuring twice the 
actual induction* Fig. 7 shows the nature of the coarse 
taken by the carve when the magnetizing current, after 
having been raised to the value corresponding to the point 
a, is diminished by steps until it is nothing, and then 
gradually increased in the reverse direction. The down- 
ward course of the curve is, owing to hysteresis, strikingly 
different from its upward course, and when the magnetizing 



force has been reduced to zoro, there is still remaining an 
induction of 7500 units. If the operation is again reversed, 
the upward course will bo nearly, but not exactly, of the 
form shown by the lino d e a, Fig. 8. After a few repeti- 
tions of the reversal, the process becomes strictly cyclic, 
the upward and downward curves always following with 
precision the paths indicated in the figure. In order to 
establish the cyclic condition, it is sufficient to apply alter- 
nately the greatest positive and negative forces employed 
in the test (greatest II = about ± 5 C.G.S. units in the case 
illustrated in the figure), an operation which is performed 
by simply reversing the direction of tho maximum magnet- 
izing current a fow timcB. 

The closed figure acdea is variously called a hysteresis 
curve or diagram or loop . Tho area /Hdlft enclosed by it 
represents the work done in carrying a cubic centimetre of 
the iron through the corresponding magnetic cycle; ex- 
pressed in ergs this work is ~j HdB. 1 To quote an ex- 
ample given by Fleming, it requires about 18 foot-pounds 
of work to make a complete magnetic cycle in a cubic foot 
of wrought iron, strongly magnetized first one way and 
then the other, the work so expended taking the form of 
heat in the mass. 

Fig. 9 shows diagramxnatioally a convenient arrangement de- 
scribed by Ewing (see /Vac, Inst. C.E. vol. cxxvi., and Phil. Trans., 
1898a, p. 987) for carrying out ballistic tests by which either the 
simple k-H curvo (Fig. 6) or the hysteresis curve (Figs. 7 and 8) 
can be determined. The sample under test is prepared in the 
form of a ring A, upon which aro wound the induction and the 
magnetising coils; the latter should be wound evenly over the 
whole ring, though for the sake of clearness only port of the wind- 
ing is indicated in tho diagram. Tho magnetizing current, which 
isaerived from the Btorage battery fi, is regulated by the adjust- 
able resistance R and measured by tho galvanometer Q. The 
current passes through the rocking key K, which, when thrown 
over to the right, places a in contact with e and b with d, and 
when thrown over to tho left, places a in contact with e and b with 
/. When the switoh S is closed* K acts simply as a commutator or 
eurrent-reversor, but if K is thrown over from right to left while S 


1 Warburg, Wied. Ann. vol. xiii. (1881), p. 141 ; Ewing, Phil. 
Trans., 1885, vol. ii. p. 549 ; Hopkinson, Phil. Trans., 1885, vol. it 
p. 460. For a simple proof, see Ewing, Magnetic Induction (London, 
1900), p. 99. Hopkinson pointed out that the greatest dissipation of 
energy which can be caused by a to-and-fro reversal is approximately 
represented by 

Coercive force x maximum induction /r. 


is opened, not only is the current reversed, bat its strength ismt the 
same time diminished by the interposition of the adjustable resistance 
R* The induction ootl wound upon the ring is connected to the 
ballistic galvanometer G. in series with a large permanent resistance 
R-. In the same circuit is also included the induction coil E, 
which is used for standardizing the galvanometer ; this secondary 
coil is represented in the diagram by three toms of wire wound 
over a much longer primary coil. The Bhort-circuit key F is kept 
closed except when an observation is about to be made ; its object 
is to arrest the swing of the d’Arsonval galvanometer G* By 
means of the three-way switoh 0 the battery current 
may be sent either into the primary of % for the 
purpose of calibrating the galvanometer, or into the 
magnetizing coil of the ring under test. When it 
is desired to obtain a simple curve of induction 
such as that in Fig. 6, S is keptpermanently closed, 
and corresponding values of H and B are deter- 
mined by one of the two methods already described, 
the strength of the battery -current tieing varied 
by means of the adjustable resistance R. When a 
hysteresis curve is to be obtained, the procedure is 
as follows : — the current is first adjusted by means 
of R to such a strength as will fit it to produce the 
greatest + and - values of the magnetizing force 
which it is intended to apply in the course of the 
cycle ; then it is reversed several times, and when 
the range of the galvanometer throws has become 
constant, half the extent of an excursion indicates 
the induction corresponding to the oxtreme value 
of H, and gives tho point a in the curve Fig. 7. 
The reversing key K having been put over to the 
left side, the short-circuit key S is suddenly opened ; 
this inserts the resistance R, which has been suitably adjusted 
beforehand, and thus reduces the current and therefore the magnet- 
izing forco to a known value. The galvanometer throw which 
results from tho chango of current measures the amount by which 
the induction is reduced, and thus a second point on the curve is 
found. In a similar manner, by giving different valueB to the re- 
sistance K, any desired number of points between a and c in tho 
curve can be determined. To continue the process, the key K is 
turned over to the right-hand side, and then, while S is open, 
is turned back, thereby not only reversing the direction of the 



Fig. 9. 

curront, but diminishing its strength by an amount depending upon 
tho previous adjustment of In this way points can be found 
lying anywhere between c and d of Fig. 7, ana tho determination 
of the downward limb of the curve is therefore completed. As 
the return curve, shown in Fig. 8, is merely an inverted copy of 
the other, no separate determination of it is necessary. 

In Fig. 10 (Fleming, Magnets and Electric Currents , 
p. 193) are shown three very different types of hysteresis 
curves, characteristic of the special qualities of the metals 
from which they were respectively obtained. The dis- 
tinguishing feature of the first is the steepness of its 
outlines ; this indicates that the induction increases rapidly 
in relation to the magnetic force, and hence the metal is 
well suited for the construction of dynamo magnets. The 
second has a very small area, showing that the work done 
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in reversing the magnetisation is small ; the metal is 
therefore adapted for use in alternating current trans- 
formers. On the other handy the form of the third curve, 
with its large intercepts on the axes of H and B, denotes 
that the specimen to which it , relates possesses both 



retentiveness and coercive force in a high degree; such 
a metal would be chosen for making good permanent 
magnets. 


Steinmetz (Electrician, voL xxvi. p. 261 ; vol. xxviii. pp. 384, 
408, 425) has called attention to a simple relation which apj>ears 
to exist between the amount of energy dissipated in carrying a 
piece of iron or steel through a magnetic oyclo, and the limiting 
value of the induction reached in the cycle. Denoting by W 
the work in ergs done upon a cubic centimetre of the metal 




ho finds W =ijB 1,6 approximately, where 17 


is a number, called the hysteretic constant , depending upon the 
metal, and B is the maximum induction. The value of the con- 
stant 17 ranges in different metals from about 0*001 to 0*04 ; in soft 
iron and steel it is said to be generally not far from 0*002. Stein- 
metz's formula may be tested by taking a series of hysteresis curves 
between different limits of B, measuring their areas by a planimeter, 
and plotting the logarithms of those divided by 4ir as ordinates 

S *nst logarithms of the corresponding maximum values of B as 
issre. The curve thus constructed should be a straight lino 
inclined to the horizontal axis at an angle 6 , the tangent of which 
is 1*6. Ewing and Klaassen (Phil. Trans., 1893a, p. 1017) have 
in this manner examined how nearly and within what range a 
formula of the type W = ijB* may be taken to represent the facts. 
The results of an examplo which they quote in detail may be briefly 
summarized as follows : — 


Limits of B. 

Hysteretic 

Constant. 

V 

Index, 
e ( - tan 0) 

Degrees. 

0 

200 to 500 


1*9 

62*25 

500 to 1000 

... 

1*68 

59*25 

1000 to 2000 


* 1*55 

57*25 

2000 to 8000 

o*oi 

1*475 

55*75 

8000 to 14000 

0*00134 

1*70 

69*50 


It is remarked by tho experimenters that the value of the index 
e is by no means constant, but changes in correspondence with the 
successive well-marked stages in the procoss of magnetization. But 
though a formula pf this type has no physical significance, and 
cannot be accepted as an equation to tho actual curve of W and B, 
it is nevertheless the case that by making the index c=l*6, and 
assigning a suitable value to 17, a formula may be obtained giving 
an approximation to the truth which iB sufficiently close for the 
ordinary purposes of electrical engineers, especially when the limit- 
ing value of B is neither very great nor very Braall. Mr Alexander 
Siemens (Joum. Inst . Else. Eng., 1894, p. 229) states that in the 
hundreds of comparisons of test pieces which have been made at 
the works of his firm, Steinmetz’s law has been found to be prac- 
tically correct. 1 An interesting collection of W-B curves embody- 
ing the results of actual experiments by Ewing and Klaassen on 
different specimens of metal is given in Fig. 11. It has been 
shown by Kennedy ( Electrician 9 vol. xxviii. p. 666) that Steinmetz’s 


1 Some experiments by Bally showed that hysteresis ceased to 
increase when B was carried beyond 23,000. This value of B corre- 
sponds to 1=1640, the saturation point for soft iron. — Brit. Assoc. 
Rep., 1895, p. 636. 


formula gives approximately oorrect results in the oase of niokeL 
Working with two different specimens, he found that the hyster- 
esis loss in ergs per cubic centimetre (W) was fairly represented by 
0*00125B 1,fl and 0 *00101 B 1 *® respectively, the maximum induction 
ranging from about 800 to 3000. The applicability of the law to 
cobalt has been investigated by Fleming (Phil. Mag., Sept. 1899, 
p. 271), who used a ringof cast cobalt containing about 96 per 
cent, of the pure metal. The logarithmio curves which accompany 



his paper demonstrate that within wide ranges of maximum induc- 
tion W = 0*01B 1 * a =0 *527 1 1 ,<B very nearly. Fleming rightly regards 
it as not a little curious that, for materials differing so much as 
this cost cobalt and soft annealed iron, the hysteretic exponent 
should in both cases bo so near to 1 *6. After pointing out that, 
since tho magnetization of the metal is the quantity really con- 
cerned, W is more appropriately expressed in terms of I, the magnetic 
momont per unit of volume, than of B, he suggests an experiment 
to determine whether the mechanical work required to effect tho 
complete magnetic reversal of a crowd of small compass needles 
(representative of magnetic molecules) is proportional to the 1 *6th 
power of tho aggregate maximum magnetic moment before or after 
completion of tno cycle. 

The diagram, Fig. 12, contains examples of ascending 
induction curves characteristic of wrought iron, cast iron, 



cobalt, and nickel. These are to be regarded merely as 
typical specimens, for the details of a curve depend largely 
upon the physical condition and purity of the material ; 
but they show at a glance how far tho several metals 
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differ from pod resemble one another as regards their 
magnetic properties. Curves of magnetization (which 
express the relation of I to H) have a dose resemblance 
to those of induction ; and indeed, since B » H + 4ttI, and 
4irl (except in extreme fields) greatly exceeds H in numerical 
value, we may generally, without serious error, put I *■ B/4ir, 
and transform curves of induction into curves of magnetiza- 
tion by merely altering the scale to which the ordinates 
are referred. A scale for the approximate transformation 
for the curves in Fig. 12 is given at the right-hand side of 
the diagram, the greatest error introduced by neglecting 
H/4 7T not exceeding 0*6 per cent. A study of such curves 
as these reveals the fact that there are three distinct 
stages in the process of magnetization. During the first 
stage, when the magnetizing force is small, the magnet- 
ization (or the induction) increases rather slowly with 
increasing force ; this is well shown by the nickel curvo 
in the diagram, but the effect would be no less con- 
spicuous in the iron curve if the absciss® were plotted to 
a larger scale. During the second stage small increments 
of magnetizing force are attended by relatively large incre- 
ments of magnetization, as is indicated by the steep 
ascent of the curve. Then the curve bends over, forming 
what is often called a “knee,” and a third stage is entered 
upon, during which a considerable increase of magnetizing 
force has little further effect upon the magnetization. 
When in this condition the metal is popularly said to be 
“ saturated.” Under increasing magnetizing forces, greatly 
exceeding those comprised within the limits of the diagram, 
the magnetization does practically roach a limit, the 
maximum value t>eing attained with a magnetizing force 
of less than 2000 for wrought iron and nickel, and less 
than 4000 for cast iron and cobalt. The induction, how- 
ever, continues to increase indefinitely, though very slowly. 
These observations have an important bearing upon the 
molecular theory of magnetism, which will be referred 
to later. 

Curves of Permeability and of Susceptibility . — The 
relations of /* («*B/H) to B, and of k («I/H) to I, may 
be instructively exhibited by meanB of curves like those 
. constructed by Rowland (see Ency. Brit., Magnetism, 
vol. xv. p. 256). Recent experiments show that if the 
magnetizing force is carried far enough, the permeability 



curve always becomes convex to the horizontal axis, 
instead of meeting it in the manner indicated in Rowland’s 
diagrams. In Fig. 13 a curve given by an experiment in 
which the highest magnetizing force was 585 is compared 
with Rowland’s curve for iron (Bidwell, Proc. Roy . Soc. vol. 
xl. (1886), p. 495). Rowland’s experiment was carried only 
as far as the point marked X, corresponding to a magnet- 
izing force of 65 and an induction of nearly 17,000. In 
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the other experiment, though the magnetizing force was 
further increased no less than ninefold, the induction 
reached only 19,800. It is seen that soon after the limit 
of Rowland’s observations is passed, the curve, instead of 
continuing in an almost straight line to meet the horizontal 
axis, bends off asymptotically, the ultimate value of the 
permeability still being as much as 33*9. 

Ballistic Method with Yoke . — Hopkinson (Phil. Tram., 
1885, part ii. p. 455) introduced a modification of the usual 
ballistic arrangement which presents the following advan- 
tages (1) very considerable magnetizing forces can be 
applied with ordinary means ; (2) the samples to be tested, 
having the form of cylindrical bars, are more easily pre- 
pared than rings or wires ; (3) the actual induction at any 
time can be measured, and not only changes of induction. 
On the other hand, a very high degree of accuracy is not 
claimed for the results. Fig. 14 shows the apparatus by 
which the ends of the bar are prevented from exerting any 
material demagnetizing force, while the permeanoe of the 
magnetic circuit is at the same time increased. AA, called 
the “yoke,” is a block of annealed wrought iron about 18 
inches long, 6£ inches wide, and 2 inches thick, through 
which is cut a rectangular opening to receive the two 
magnetizing coils BB. The test bar CC, which slides 
through holes bored in the yoke, is divided near the middle 
into two parts, the ends which come into contact being 
faced true and square. Between the magnetizing coils is 



Fig. 14 


a small induction coil D, which is connected with a 
ballistic galvanometer. The induction coil is carried upon 
the end of one portion of the test bar, and when this 
portion is suddenly drawn back, the coil slips off and is 
pulled out of the field by an india-rubber spring. This 
causes a ballistic throw proportional to the induction 
through the bar at the moment when the two portions 
were separated. With such an arrangement it is possible 
to submit the sample to any series of magnetic forces, and 
to measure its magnetic state at the end. The uncertainty 
with which the results' are affected depends chiefly upon 
the imperfect contact between the bar and the yoke and 
also between the ends of the divided bar. It is probable 
that Hopkinson did not attach sufficient importance to the 
demagnetizing action of the cut (cf. Ewing, Phil. Mag., 
Sept. 1888, p. 274), and that the values which he assigned 
to H are consequently somewhat too high. He applied 
his method with good effect, however, in testing a large 
number of commercial sjjecimens of iron and steel, the 
magnetic constants of which are given in a table accom- 
panying his paper. When it is not required to determine 
the residual magnetization, there is no necessity to divide 
the sample bar, and ballistic tests may be made in the 
ordinary way — by steps or by reversals — the source of error 
due to the transverse cut thus being avoided. Ewing has 
devised an arrangement in which two similar test bars are 
placed side by side ; each bar is surrounded by a magnetizing 
coil, the two coils being connected to give opposite direc- 
tions of magnetization, and each pair of ends is connected 
by a short massive block of soft iron having holes bored 
through it to fit the bars, which are clamped in position by 
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•et-Bcrews. Induction coils are wound on the middle parts 
of both ban, and are connected in series. With this 
arrangement it is possible to find the actual value of the 
magnetizing force, corrected for the effects of joints and 
other sources of error. Two sets of observations are taken, 
one when the blocks are fixed at the ends of the bars, and 
another when they are nearer together, the clear length of 
the bars between them and of the magnetizing coils being 
reduced to one-half. If H, and H 2 be the values of 
n tl 

iirin/l and 4xr* for the same induction B, it can be 

shown that the true magnetizing force is H « H x - (5 2 - H^. 
The method, though tedious in operation, is very accurate, 
and is largely employed for determining the magnetic 
quality of bars intended to serve as standards. 

Traction Methods . — The induction or the magnetization 
may be measured by observing the force required to draw 
apart the two portions of a divided rod or ring when held 
together by their mutual attraction If a transverse cut 
is made through a bar whose magnetization is I and the 
two ends are placed in contact, it can be shown that this 
force is 2irl 2 dynes per unit of area (see Magnetism, Ency. 
Brit. vol. xv. p. 243) ; and if the magnetization of the bar 
is due to an external field H produced by a magnetizing 
coil or otherwise, there is an additional force equal to HI. 
Thus the whole force, when the two portions of the bar 
are surrounded by a loosely-fitting magnetizing coil, is 

F = 2irI 2 + HI 

expressed as dynes per square centimetre. If each portion 
of the bar has an independent magnetizing coil wound 
tightly upon it, we have further to take into account the 
force due to the mutual action of the two magnetizing 
coils, which assists the forces already considered. This is 
equal to H 2 /8 tt per unit of sectional area. In the case 
supposed therefore the total force per square centimetre is 

F=2irF+HI + !“ 

(47rI + H) a 

" 8ir 

“8ir* 

The equation F ® B 2 /87 r is often said to express “ Max- 
well’s law of magnetic traction ” (Maxwell, Electricity and 
Magnetism^ §§ 642-646). It is of course true for per- 
manent magnets, where H=*0, since then F = 2irl 2 ; but if 
the magnetization is due to electric currents, the formula is 
only applicable in the special case when the mutual action 
of the two magnets upon one another is supplemented by 
the electrodynamic attraction between separate magnetizing 
coils rigidly attached to them. 1 

The traction method was first employed by Bidwell 
( Proc . Boy. Soc . vol. xl. p. 486), who in 1886 published 
an account of some, experiments in which the relation of 
magnetization to magnetic field was deduced from obser- 
vations of the force in grammes weight which just sufficed 
to tear asunder the two halves of a divided ring electro- 
magnet when known currents were passing through the 
coils. He made use of the expression 

F = Wg =»= 2irl 2 -f HI, 

where W is the weight in grammes per square centimetre 
of sectional area, and g is the acceleration due to gravity, 
which was taken as 981. The term for the attraction 
between the coils was omitted as negligibly small (see Phil, 
Mag. vol. xxix. p. 440). The values assigned to H were 
calculated from H — 2 nijr, and ranged from 3*9 to 585, 


1 Since in most practicable experiments H? is negligible in com- 
parison with B a , the force may bo taken as B 9 / 8 ir without sensible 
error. 


but inasmuch as no account was taken of any demagnetizing 
action which might be due to the two transverse cuts, it is 
probable that they are somewhat too high. The results 
nevertheless agree very well with those for annealed 
wrought iron obtained by other methods. Below is given 
a selection from BidwelPs tables showing corresponding 
values of magnetizing force, weight supported, magnetiza- 
tion, induction, susceptibility, and permeability : — 


H 

W 

I 

B 

« 


3'9 

2,210 

687 

7,390 

161-0 

18897 

57 

3,460 

735 

9,210 

128*9 

16213 

10-3 

5,400 

818 

11,560 

89*1 

3121-4 

22*2 

8,440 

1147 

14,450 

517 

650-9 

40 

9,680 

1226 

15,460 

307 

380*4 

115 

12,170 

1370 

17,330 

11*9 

1507 

208 

13,810 

1452 j 

18,470 

7*0 

88-8 

862 

14,740 

1489 

19,080 

4*1 

527 

465 

15,275 

1508 

19,420 

8-2 

41-8 

585 

15,905 

1630 

19,820 

2*6 

33*9 


A few months later Bosanquet (Phil. Mag. vol. 
p. 535) experimented on the relation of tractive force to 
magnetic induction. Instead of a divided ring he em- 
ployed a divided straight bar, each half of which was 
provided with a magnetizing coil. The joint was Bur- 
rounded by an induction coil con- 
nected with a ballistic galvanometer, 
an arrangement which enabled him to 
make an independent measurement of 
the induction at the moment when 
the two portions of the bar were 
separated. He showed that there 
was, on the whole, a fair agreement 
between the values determined ballis- 
tically and those given by the formula 
B - J&ttF. The greatest weight siq>- 
ported in the experiments was 14,600 
grammes per square cm., and the 
corresponding induction 18,500 units. 

Taylor Jones more recently found a 
good agreement between the theo- 
retical and the observed values of the y/yfr 
tractive force in fields ranging up to 
very high intensities (Phil. Mag. vol. y 
xxxix. (1895), p. 254, and vol. xli. 

(1896), p. 153). 

Permcametcrs . — Several instruments in 
which the traction method is applied have 
been devisod for the rapid measurement of 
induction or of magnotization in commercial 
samples of iron and steel. The earliest of 
these is S. P. Thompson's permeametor 
{Joum. Sci. Arts, vol. xxxviii. (1890), p. 

885), whioli consists of a rectangular block 
of iron shaped like Hopkinson’s yoke, and J 
slotted out in the same way to receive a 
magnetizing coil (Fig. 15) ; the block is 
bored through at the upper end only, and pig. 15 . 

its inner face opposite tho hole is made 
quite flat and smooth. Tho sample has the form of a thin rod, 
one end of which is faced true ; it is slipped into the magnetizing 
coil from above, and when tho current is turned on, its smooth eua 
adheres tightly to the surface of the yoke. The force required to 
detach it is measured by a registering spring balance, which is 
damped to the upper end of the rod, and thence the induction or 
the magnotization is deduced by applying tho formula 



where P is the pull in grammes weight, 8 the sectional area of the 
rod in square cm., and g=981. If the pull is measured in pounds 
and the area in square inches, the formula may bo written 
B = 13l7x n/P/S + H. The instrument exhibited by Thompson 
would, without undue heating, take a current of 30 amperes, which 
was sufficient to produce a magnetizing force of 1000 units. A testing 


0 
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"apparatus of a similar type devised by Kapp (Joum. Intt. Elm 
Eng . vol. xxiii. p. 199) diners only in a few details from Thompson’s 
permeameter. Ewing has described an arrangement in which the 
test bar has a soft-iron pole piece clamped to each of its ends ; the 
pole pieces are joined by a long well-fitting block of iron, which is 
placed upon them (like the 14 keeper” of a magnet), and the in- 
duction is measured by the force required to detach the block. In 
all such measurements a correction should be made in respect of 
the demagnetizing force due to the joiut, and unless the fit is very 
accurate the demagnetizing action will be variable. In the mag- 
netic balance of du Bois (Magnetic Circuity p. 346) the uncertainty 
arising from the presence of a joint is avoided, the force measured 
being that exerted between two pieces of iron separated from 
aach other by a narrow air-gap of known width. The instrument 
is represented diagrammatically in Fig. 16. The test-piece A, 
surrounded by a magnetizing coil, is clamped between two soft- 
iron blocks it, B\ YY' is a soft- iron yoke, which rocks upon 
knife-edges K, and constitutes the beam of the balance. The 
yoke has two projecting pieces 0, 0' at unequal distances from 
the knife-edges, and separated from the blocks B, B' by narrow 
air-gaps. The play of the beam is limited by a stop S and a 
screw R, the latter being so adjusted that when the end Y of the 
.beam is held down the two air-gaps are of equal width. W is a 



Fig. 16. 


weight capable of sliding from end to end of the yoke along 
.a graduated scale. When there is no magnetization, the yoke is 
in equilibrium ; but as Boon as the curreut is turned on, the block 
0 is drawn downwards us far os the screw K will allow, for though 
the attractive forces F l>etween B and 0 and between B' and O’ 
are equal, the former has a greater moment. The weight W is 
moved along tho scale until the yoke just tilts over upon the stop 
8 ; tho distance of W from its zero |K>sition is then, as can easily be 
shown, proportional to F, and therefore to B a , and approximately to I a . 
The scale is graduated in such a manner that by multiplying the 
reading by a simple factor (generally 10 or 2) tho absolute value of 
the magnetization is obtained. Tho actual magnetizing force H is 
.of course less than that due to the coil ; tho correotions required 
are effected automatically by the use of a Bet of demagnetization 
linos drawn on a shoot of celluloid which is supplied with the 
instrument. Tho celluloid Bhcot is laid upon the squared paper, 
.aud in plotting a curve horizontal distances are rockoned from the 
proper demagnetization line instead of from the vortical axis. An 
improved hut somewhat more complex form of the instrument is 
described in Ann. d. Phya. vol. ii. (1900), p. 317. 

In Ewing's magnetic balance (Joum. Inst. Elec . Eng. vol. xxvii. 
p. 626) the vuluo of the magnetic induction corresponding to a single 
stated magnetizing force is directly road off on a divided scale. 
The specimen, which lias the form of a turned rod, 4 inohes long 
aud J inch in diameter, is laid across the ]>o1bs of a horseshoe 
.electromagnet, excited by a current of such strength as to produce 
in tho rod a magnetizing force H =20. One pole lias a V-shaped 
notoli for tho rod to rest in ; the surfaoo of the other is slightly 
•rounded, forming a portion of a cylinder, the axis of which is per- 
pendicular to tho direction of the length of tho rod. The rod 
touches this pole at a Bingle jioint, aud is pulled away from it by 
the action of a lever, the long arm of which is graduated and 
■carries a sliding weight. The jiosition of tho weight at the moment 
when contact is broken indicates the induction in the rod. The 
standard force H=20 was selected as boing sufficiently low to dis- 
tinguish between good and bod siwchuens, and at tho same time 
sufficiently high to make tho order of merit tho same as it would 
be under stronger forces. 

Measurement of Field Strength. Exploring Coil . — 
The old method of measuring field intensity by means of 
an induction coil with a standardized ballistic galvano- 
meter (see Ency. Brit. vol. xv. p. 240) is still the one 
most generally employed. Convenient arrangements have 
been devised whereby the coil is suddenly reversed or 
withdrawn from the field by the action of a spring. 

Bismuth Jlesistance . — The fact, which will be referred 
\to later, that the electrical resistance of bismuth is very 


greatly affected by a magnetic field has been applied in the 
construction of apparatus for measuring field intensity. A 
little instrument, supplied by Hartmann and Braun, con- 
tains a short length of fine bismuth wire wound into a fiat 
double spiral, half an inch or thereabouts in diameter, and 
attached to a long ebonite handle. Unfortunately the 
effects of magnetization upon the specific resistance of 
bismuth vary enormously with changes of temperature ; it 
is therefore necessary to take two readings of the resist- 
ance, one when the spiral is in the magnetic field, the other 
when it is outside. 

Electric Circuit . — If a coil of insulated wire is sus- 
pended so that it is in stable equilibrium when its plane 
is parallel to the direction of a magnetic field, the trans- 
mission of a known electric current through the coil will 
cause it to be deflected through an angle which is a 
functiqn of the field intensity. 

Among recent applications of this principle one of tho neatest is 
that described by Easer and Stanafield (Phil. Mag. vol. xxxiv.p.186), 
and used by them to test the stray fields of dynamos. An oblong 
coil about an inch in length is suspended from each end by thin 
strips of rolled German silver wire, one of which is connected with 
a spiral spring for regulating the tension, the other being attached 
to a torsion -head. Inside the torsion-head is a commutator for 
automatically reversing the current, so that readings may be taken 
on each side of zero, and the arrangement is such that when the 
torsion-head is exactly at zero the current is interrupted. To take 
a reading the torsion-head is turned until an aluminium pointer 
attached to the coil is brought to the zero position on a small scale ; 
the strength of the field is then proportional to the angular torsion. 
The small current required is supplied to the coil from a single dry 
cell. The advantages of portability, very considerable range (from 
H = 1 upwards), ana fair accuraoy are claimed for the instrument. 

Polarized Light. — The intensity of a field may be 
measured by the rotation of the plane of polarization of 
light passing in the direction of the magnetic force through 
a transparent substance. If the field is uniform, H = 0/wly 
where 0 is the rotation, d the thickness of the substance 
arranged as a plate at right angles to the direction of the 
field, and w Yerdet’s constant for the substance. 

For the practical measurement of field intensity du Bois has used 
plates of the densest Jena flint gloss. These are preferably mode 
slightly wedge-shaped, to avoid the inconvenience resulting from 
multiple internal reflections, and they must necessarily be rather 
thin, so that double refraction due to internal strain may not exert 
a disturbing influence. Since Verdet’s constant is somewhat 
uncertain for different batchos of gloss even of the same quality, 
each plate should be standardized in a field of known intensity. 
As the source of monochromatic light a bright sodium burner is 
used, and the rotation, which is exactly pnqwrtional to H, is 
measured by an accurate polarimeter. Such a plate about 1 mm. 
in thickness is said to be adapted for measuring fields of the order 
of 1000 units. A part of ono surface of the plate may be silvered, 
so that the polarized ray, after having once traversed the gloss, is 
reflected back again ; the fetation is thus doubled, and moreover, 
the arrangement is, for certain experiments, more convenient than 
the other. 


Magnetization in Strong Fields. 

Fields dm to Coils . — The most generally convenient 
arrangement for producing such magnetic fields as are 
required for experimental purposes is undoubtedly a coil 
of wire through which an electric current can be caused to 
flow. The field due to a coil can be made as nearly 
uniform as we please throughout a considerable space ; its 
intensity, when the constants of the coil are known, can 
be calculated with ease and certainty and may be varied 
at will through wide ranges, while the apparatus required 
is of the simplest character and can be readily constructed 
to suit special purposes. But when exceptionally strong 
fields are desired, the use of a coif is limited by the heating 
effect of the magnetizing current, the quantity of heat 
generated per unit of time in a coil of given dimensions 
increasing as the square of the magnetic field produced in 
its interior. In experiments on magnetic strains carried 
out by Nagaoka and Honda (Phil. Mag. vol. xlix. (1900), 
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p. 329) the intensity of the highest field reached in the 
interior of a coil was 2200 units. The coil used was 30 
cm. in length, and was wound with twelve layers of wire 
having a total resistance of 0*63 ohm, the field produced 
by 1 ampere having the intensity of 38 units. The current 
employed must therefore have been nearly 60 amperes, and 
the quantity of heat generated per second upwards of 500 
calories. This is probably the strongest field produced 
by a coil which has hitherto been employed in experi- 
mental work. There are indeed few purposes for which 
the field thus obtained would be available, because, if 
the circuit were closed for more than a brief period, 
the heat generated would quickly destroy the insulation 
of the wire. In 1890 some experiments in which a coil 
was used were made by du Bois {Phil. Mag. vol. xxix. 
pp. 253, 293) on the magnetization of iron, nickel, and 
cobalt under forces ranging from about 100 to 1250 units. 
Since the demagnetizing factor was 0*052, the strongest 
field due to the coil was about 1340 ; but though arrange- 
ments were provided for cooling the apparatus by means 
of ice, great difficulty was experienced owing to heating. 
Du Bois’s results, which, as given in his papers, show the 
relation of H to the magnetic moment per unit of mass, 
have been reduced by Ewing to the usual form, and are 
indicated in Fig. 17, the earlier portions of the curves 
being sketched in from other data. 



Fields due to Electromagnets . — The problem of deter- 
mining the magnetization of iron and other metals in the 
strong fields formed between the poles of an electromagnet 
was first attacked by Ewing and Low. An account of 
their preliminary experiments by *what they call the 
isthmus method was published in 1887 {Proc. Roy. Soc. 
vol. xlii. p. 200), and in the following year they described 
a more complete and perfect series (Phil. Trans, vol. 
clxxx. p. 221). 

The sample to be inserted between the magnet poles was prepared 
in the form of a bobbin resembling an ordinary cotton reel, with a 
short narrow neck (constituting the “isthmus”) and conical ends. 
Upon the central neck was wound a coil consisting of one or two 
layers of very fine wire, which was connected with a ballistic 
galvanometer for measuring the induction in tho iron ; outsido this 
coil, and separated from it by a small and accurately determined 
distance, a second coil was wound, serving to measure the induction 
in the iron, together with that in a small space surrounding it. Tho 
difference of the ballistic throws taken with tho two coils measured 
the intensity of the field in the space around the iron, and it also 
enabled a correction to be made for the non-ferrous space between 
the iron neck and the centre of the thiokness of the inner coil. The 
pole-pieces of the electromagnet (see Fig. 18) were furnished with 
a pair of truncated cones b o, of soft iron forming an extension of 
the conical ends of the bobbin e. The most suitable form for the 
pole faces is investigated in the paper, and tho conclusion arrived 
at is that to produce tho greatest concentration of forco upon the 
central neck, the cones should have a common vertex in tho middle 
of the neck with a semi-vertical angle of 54° 44', while the condition 


for a uniform field is satisfied when the oones have a semi-vertical 
mgle of 39° 14' 5 in the latter oase the magnetic force in the air 
just outside is sensibly equal to that within the neck. A pair of 
cones having a semi -vertical angle of 45 ° were considered to com- 
bine high concentrative power with a sufficient approximation to 
uniformity of field. 

In most of the experi- 
ments the measure- 
ments wore made by 
suddenly withdraw- 
ing the bobbin from 
its place between the 
pole - pieces. Two 
groups of observa- 
tions were recorded, 
one giving the induc- 
tion in the inner coil 
and the other that in 
the outer coil. The 
value of the residual 
induction which per- 
sisted when the 
bobbin was drawn out 
was added to that of 
the induction mea- 
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sured, and thus the total induction in tho iron was determined. 
The highest induction reached in these experiments was 45,350 
units, more tlian twice the value of any previously recorded. The 
corresponding intensity of the outside field was 24,500, but, owing 
to the wide angle of the cones used (about 2 x 63°), this was 
probably greater than the value of the magnetic force within the 
metal. The following table shows some results of other experiments 
in which H was believed to have Bensibly tho saino value inside as 
outside the metal. Values of I are derived from (B - H)/ 4 w and of 
fA from B/H. 


Metal. 

H 

B 

I 


Swedish 

Iron 

1,490 

0,070 

8,000 

19,450 

19,880 

22,050 

27,130 

30,270 

40,820 

41,140 

1680 

1680 

1720 

1700 

1700 

15*20 

4*47 

3*52 

2*10 

2*07 

Cast 

Iron 

4,500 

18,400 

10,200 

10,900 

20,070 

28,710 

30,920 

31,760 

1230 

1210 

1170 

1180 

4*40 

2*13 

1-91 

1*88 

Tool Steel 

0,210 

9,970 

12,170 

14,000 

15,530 

25,480 

29,050 

81,620 

34,550 

35,820 

1530 

1570 

1550 

1580 

1610 

4*10 

2*97 

2*60 

2*36 

2*31 

Hard 

Nickel 

2,220 

4,440 

7,840 

14,660 

16,000 

7,100 

9,210 

12,970 

19,640 

21,070 

390 

380 

400 

400 

400 

3*20 

2*09 

1*63 

1*34 

1*32 

Cobalt 

1,350 

4,040 

8,930 

14,990 

16,000 

18,870 

23,890 

30,210 

1200 

1280 

1290 

1310 

12*73 

4*98 

2*82 

2*10 


These results are of extreme interest, for they show 
that under sufficiently strong magnetizing forces the 
intensity of magnetization I reaches a maximum value, 
as required by Weber's theory of molecular magnetism. 
There appears to be no definite limit to the value to 
which tho induction B may be raised, but the magnetiza- 
tion I attains a true saturation value under magnetizing 
forces which are in most cases comparatively moderate. 
Thus the magnetization which the sample of Swedish iron 
received in a field of 1490 was not increased (beyond the 
limits of experimental error) when the intensity of the 
field was multiplied more than 13-fold, though the induc- 
tion was nearly doubled. When the saturation value of I 
has been reached, the relation of magnetic induction to 
magnetic force may be expressed by 

B = H -f constant. 


# 
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The annexed (able gives the saturation values of I for the par- 
ticular metals examined by Ewing and Low : — 

Saturation 
Value of L 

Wrought iron ..... 1700 

Cast iron 1240 

Nickel (0*75 per cent iron) . .615 

tt (0’56 tf it ) • • • 400 

Cobalt (1-66 „ „ ) . 1300 


It is shown in the paper that the greatest possible force which 
the isthmus method can apply at a point in the axis of the bobbin is 


V m 11*187 I« log), jj, 


I, being the saturation value of the magnet poles, a the radius of 
the neck on which the cones converge, and b the radius of the 
bases of the cones. 


Some experiments made by du Bois (Phil. Mag. vol. 
xxix. p. 293) with an electromagnet specially designed for 
the production of strong fields, confirm Ewing’s results for 
iron, nickel, and cobalt. The method employed did not 
admit of the production of such high magnetizing forces, 
but was of special interest in that both B and I were 
measured optically — B by means of tho rotation of a 
polarized ray inside a glass plate, as before described, 
and I by the rotation of a polarized ray reflected from 
the polished surface of the magnetized metal (see 
“ Kerr’s constant,” Magneto-Optics). H ( «* B - 47iT) was 
calculated from corresponding values of I and B. 

In 1896 Taylor Jones (Wied. Ann. vol. lvii. p. 258, 
and Phil. Mag. vol. xxix. p. 293), working with du Bois’s 
electromagnet and using a modification of the isthmus 
method, succeeded in pushing the induction B up to 
74,200 with H « 51,600, the corresponding value of I 
being 1798, and of g only 1*44. The diameter of the 
isthmus was 0*241 mm., and the electromagnet was excited 
by a current of 40 amperes. 

Tractive Force of a Magnet. — Closely connected with 
the results just discussed is the question what is the 
greatest tractive force that can be exerted by a magnet. 
In the year 1852 Joule (Phil. Mag. [4], vol. iii. p. 32) 
expressed the opinion that no “ force of current could give 
an attraction equal to 200 ft per square inch,” or 14,000 
grms. per square centimetre, and a similar view prevailed 
among high authorities more than twenty years later. 
For the greatest possible “lifting power” of permanent 
magnets this estimate is probably not very far from tho 
truth, but it is now clearly understood that the force 
which can be exerted by an electromagnet, or by a pair of 
electromagnets with opposite poles in contact, is only 
limited by the greatest value to which it is practically 
possible to raise the magnetizing force H. This is at 
once evidont when the tractive force due to magnetiza- 
tion is expressed as 2irI 2 + HI. For fields of moderate 
intensity the first term of the expression is the most im- 
portant, but when the value of H exceeds 12,000 or there- 
abouts, the second preponderates, and with the highest 
values that have been actually obtained, HI is several 
times greater than 27rP. If H could be increased without 
limit, so also could the tractive force. The following 
table shows the greatest “ lifting powers ” experimentally 
reached at the dates mentioned ; — 


Observer. 

Kilos per 
sq. cm. 

Lb. per 
Sq. In. 

Date. 

Joule 

12*8 

175 

1852 

Bidwell . 

16*9 

226 

1886 

Wilde . 

26*8 

381 

1891 

T. Jones . 

114*9 

1634 

1896 


Magnetization in Very Weak Fields. 

Some interesting observations have been made of the 
effects produced by very small magnetic forces. It was 


first pointed out by Baur (Wied. Ann. voL xi (1880), p. 
399) that in weak fields the relation of the magnetization 
I to the magnetizing force H is approximately expressed 
by an equation of the form 

IssaH+flH 8 , 


or 




whence it appears that within the limits of Baur’s experi- 
ments the magnetization curve is a parabola, and the 
susceptibility curve an inclined straight line, k being 
therefore a known function of H. If these equations 
could be assumed to hold when H is indefinitely small, 
it would follow that k has a finite initial value, from which 
there would be no appreciable deviation in fields so weak 
that 6H was negligibly small in comparison with a. Such 
an assumption could not, however, without dangerous 
extrapolation, be founded upon the results of Baur’s 
experiments, which did not go far enough to justify it. 
In some experiments carried out in 1887, Rayleigh (Phil. 
Mag. vol. xxiii. p. 225) approached very much more nearly 
than Baur to the zero of magnetic force. Using an un- 
annealed Swedish iron wire, he found that when H was 
gradually diminished from 0*04 to 0*00004 C.G.S. unit, 
the ratio of magnetization to magnetizing force remained 
sensibly constant at 6*4, which may therefore with great 
probability be assumed to represent the initial value of #c 
for the specimen in question. Experiments with annealed 
iron gave less satisfactory results, on account of the slowness 
with which the metal settled down into a new magnetic 
state, thus causing a “ drift ” of the magnetometer needle, 
which sometimes persisted for several seconds. Apart from 
this complication, it appeared that I was proportional to 
H when the value of H was less than 0*02. 


The observations of Baur and Rayleigh have been confirmed and 
v4*aoussed by (among otliera) Schmidt ( fried. Ann. vol. liv. p. 666). 
who found the limiting values of k to be 7*6 to 9*6 for iron, ana 
11*2 to 13*6 for steel, remaining constant up to H = *06 ; by Cul* 
maim {Elekt. Zeit. vol. xiv. p. 346 ; Wied. Ann. vol. lvi. p. 602) ; 
and by Holbom (Bert. Bcr. 1897, p. 95, and Wied. Ann. vol. lxi. 

S . 281). The latter gives values of the constants a and b for 
iflerent samples of iron and steel, some of which are Bhown in the 
following table j — 

«e«a-fZ>H 

Metal. 


English tungsten steel 

8*90 

0*264 

Tungsten steel, hardened . 

2*23 

0*032 

Silver steel 

8*66 

0*384 

Tool steel .... 

8*30 

0*400 

Refined steel . 

11*28 

1*92 

Cast iron .... 

3*16 

0*236 

Soft iron .... 

16*6 

18*6 

Hard drawn irofi 

5*88 

1*76 


For most samples of steel the straight-line law was found to hold 
approximately up to H = 3 ; in the case of iron and of soft steel the 
approximation was less close. 

The behaviour of nickel in weak fields has been observed 
by Ewing (Phil. Trans, vol. clxxix.A (1888), p. 325), who 
found that the initial value of k was 1*7, and that it 
remained sensibly constant until H had reached a value of 
about five units. While therefore the initial susceptibility 
of nickel is less than that of iron and steel, the range of 
magnetic force within which it is approximately constant 
is about one hundred times greater. Ewing has also made 
a careful study (Proc. Hoy. Soc. vol. xlvi. (1889), p. 269) 
of “ magnetic viscosity ” under small forces — the cause of 
the magnetometer “drift ” referred to by Rayleigh. On 
the application of a small magnetizing force to a bar of 
soft annealed iron, a certain intensity of magnetization 
is instantly produced; this, however, does not remain 
constant, but slowly increases for some seconds or even 
minutes, and may ultimately attain a value nearly twice 
as great as that observed immediately after the force was 


a 
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applied. 1 When the magnetizing current is broken, the 
magnetization at once undergoes considerable diminution, 
then gradually falls to zero, and a similar sudden change 
followed by a slow one is observed when a feeble current 
is reversed. Ewing draws attention to a curious conse- 
quence of this time-lag. By the alternate application and 
withdrawal of a small magnetizing force a cyclic condition 
may bo established in an iron rod. If now the alterna- 
tions are perfonned so rapidly that time is not allowed tor 
more than the first sudden change in the magnetization, 
there will be no hysteresis loss, the magnetization exactly 
following the magnetizing force. Further, if the alterna- 
tions take place so slowly that the full maximum and 
minimum values of the magnetization are, reached in the 
intervals between the reversals, there will again be no 
dissipation of energy. But at any intermediate frecpiency 
the ascending and descending curves of magnetization will 
enclose a space and energy will be dissipated. It is re- 
markable that the phenomena of magnetic viscosity are 
much more evident in a thick rod than in a thin wire, or 
even in a large bundle of thin wires. In hardened iron 
and steel the effect can scarcely be detected, and in weak 
fields these metals exhibit no magnetic hysteresis of any 
kind. 

Changes op Dimensions attending Magnetization. 

It is well known that the form of a piece of ferro- 
magnetic metal is in general slightly changed by mag- 
netization. The phenomenon was first noticed by Joule, 
whose experiments are described in papers published in 
1842 and 1847. For nearly forty years nothing of im- 
portance was added to Joule’s results, with the exception 
of Barrett’s discovery that a nickel bar contracts when 
magnetized, and the short statement in Ency. Brit . vol. xv. 
p. 268, included nearly ill that was known on the subject 
down to the year 1883. Much new light has, however, 
been recently thrown upon a class of phenomena which 
cannot fail to have an important bearing upon any com- 
plete molecular theory of magnetism . 2 According to J oul e’s 
observations, the length of a bar of iron or soft steel was 
increased by magnetization, the elongation being propor- 
tional up to a certain point to the square of the intensity 
of magnetization; but when the “saturation point ” was 
approached the elongation was less than this law would 
require, and a stage was finally reached at which further 
increase of the magnetizing force produced little or no 
effect upon the length. From data contained in Joule’s 
paper it may bo cal culated that the strongest external 

1 The same phenomenon is exhibited in a*less marked degree when 
noft iron is magnetized in stronger fields (Ewing, Phil. Traits, vol. 
clxxvi. (1885), p. 669. 

a Publications since 1883 are : — B idwell, Phil. Tram. vol. clxxix.A 
(1888), p. 205 ; Proc. Royal Roc. vol. xl. (1886) pp. 109, 2 67, vol. 
xliii. (1888) p. 406, vol. xlvii. (1890) p. 469, vol. li. (1892) p. 495, 
vol. lv. (1894) p. 228, vol. lvi. (1894) p. 94 ; Nature , vol. lx. (1899), 
p. 222 . — Cantone, Mem. d. Acc. d. Lincei t vol. vi. (1889), p. 487 ; 
Rend. d. Acc. d. Lined , vol. vi. (1890), p. 252 .— Bkkget, C. R. vol. 
cxv. (1892), p. 722 . — Van Aubjsl, Joum. de Phys. [3J, vol. i. (1892), 
p. 424 . — Lochner, Phil . Mag. vol. xxxvi. (1893), p. 498 . — Nagaoka, 
Phil. Mag. vol. xxxvii. (1894), p. 131 ; Wied. Ann . vol. liii. (1894), 
p. 487 . — Hosing, Phil. Mag. vol. xxxix. (1895), p. 226 .— Knott, 
Proc. Roy. Soc. Ed. (1890-91), p. 315; Phil. Mag. vol. xxxvii. 
(1894), p. 141 ; Trans. R. S. Ed. vol. xxxviii. (1896), p. 527 ; vol. 
xxxix. (1898), p. 457 . — Knott ami Shand, Proc. R. S. Ed. (1891-92), 
pp. 86, 249 ; (1893-94), p. 295 .— Mohr, Phil. Mag. vol. xl. (1895), 
p. 345 . — Gallandrt, Johns Hopkins (Jniv. Thesis , 1896. — Klingbn- 
behg, Rostock Univ. Thesis , Berlin, 1897 . — Taylok .Jones, Phil. 
Trane, vol. clxxxix.A (1897), p. 189.— Bkaokett, Phys. Rev. vol. 
v. (1897), p. 257 . — Nagaoka and Honda, Phil. Mag. vol. xlvi. 
(1898), p. 261 ; vol. xlix. (1900), p. 329 ; Joum.. Coll. Sci. Tfikyd % 
vol. xiii. (1900), p. 57 . — Stevens, Phys. Rev. vol. vii. (1898), p. 19. 
— Rhoads, Phys. Rev. vol. vii. (1898), p. 65 ; Phil. Mag . vol. ii. 
(1901), p. 463 .^-Shakespeah, Phil. Mag , vol. xlvii. (1899), p. 539. 
— Honda, Joum. Coll. Rci. T6ky6 t vol. xiii. (1900), p. 77 . — Austin, 
Phys. Rev . vol. x. (1900), p. 180. 


field H 0 produced by his coil was about 126 C.G.S. unitB, 
but since the dimensional ratio of his bars was compara- 
tively small, the actual magnetizing force H must have 
been materially below that value. In 1885 it was shown 
by Bidwell, in the first of a scries of papers on the subject, 
that if the magnetizing force is pushed beyond the point at 
which Joule discontinued his experiments, the extension of 
the bar does not remain unchanged, but becomes gradually 
less and less, until the bar, after first returning to its 



original length, ultimately becomes actually shorter tlian 
when in the unmagnetized condition. The elongation is 
generally found to reach a maximum under a magnetizing 
force of 50 to 1 20 units, and to vanish under a force of 
200 to 400, retraction occurring when still higher forces 
are applied. In order to meet the objection that the 
phenomenon might be due to electromagnetic action 
between the coil and the rod, Bidwell made some experi- 
ments with iron rings, and found that the length of their 
diameters varied under magnetization in precisely tlio 
same manner as the length of a straight rod. Fig. 19 
shows the changes observed in the dimensions of two iron 
rings and an iron rod in fields up to 450 units. Experi- 
ments were afterwards made with rods of iron, nickel, and 
cobalt, the external field being carried up to the high value 
of 1500 units. The results are indicated in Fig. 20. It 



appears that the contraction which followed the initial 
extension of the iron reached a limit in fields of 1000 or 
1100. Nickel exhibited retraction from the very begin- 
ning (as observed by Barrett), its greatest change of length 
considerably exceeding that undergone by iron , in a field 
of 800 the original length was diminished by as much 
as 1/40,000 part, but stronger forces failed to produce any 
further effect. The curve for cobalt is a very remarkable 
one. Little or no change of length was observed until 
the strength of the field Il 0 reached about 50 ; then the 
rod began to contract, and after passing * minimum at 
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H 0 -400, recovered its original length at H 0 **750; 
beyond this point there was extension, the amount of 
which was still increasing fast when the experiment was 
stopped at H 0 « 1400. Similar results were obtained with 
three different samples of the metal. Roughly speaking, 
therefore, cobalt beliaves oppositely to iron. 

Joule and others experimented with hardened steel, but 
failed to find a key to the results they obtained, which are 
rather complex, and have been thought to be inconsistent. 
The truth api>ears to be that a hardened steel rod generally 
behaves like one of iron or soft steel in first undergoing 
extension under increasing magnetizing force, and recover- 
ing its original length when the force has reached a certain 
critical value, beyond which there is contraction. But 
this “ critical value ” of the force is found to dei>end in an 
unexjHJcted manner upon the hardness of the steel ; the 
critical value diminishes as the hardness becomes greater 
up to a certain point 9 corresponding to a yellow temper, 
after which it increases and with the hardest steel becomes 
very high. For steel which lias been made red-hot, 
suddenly cooled, and then let down to a yellow temper, 
the critical value of the magnetizing force is smaller than 
for steel which is oitlier softer or harder ; it is indeed so 
small that the metal contracts like nickel even under weak 
magnetizing forces, without undergoing any preliminary 
extension that can lw detected. 

Joule also mode experiments upon iron wires under 
tension, and up] wars to have formed the conclusion (which 
has been often quoted as if it wore a demonstrated fact) 
that under a certain critical tension (differing for different 
specimens of iron but indejiendent of the magnetizing 
force) magnetization would produce no effect whatever 
upon the dimensions of the wire. 1 What actually happens 
when an iron wire is loaded with various weights is clearly 
shown in Fig. 21. Increased tension merely has the 



effect of diminishing the maximum elongation and hasten- 
ing the contraction ; with the two greatest loads used in 
the experiment there was indeed no preliminary extension 
at all. 2 The effects of tension upon the behaviour of a 
nickel wire are of a less simple character. In weak fields 
the magnetic contraction is always diminished by pulling 
stress ; in strong fields the contraction increases under 
a small load and diminishes under a heavy one. Cobalt, 
curiously enough, was found to be quite unaffected by 
tensile stress. 

Certain experiments by Knott on magnetic twist, which 
will be referred to later, led him to form the conclusion 
that in an ir on wire carrying an electric current the 

1 In Kncy. Brit . vol. xv. p. 269 it is stated that in the case of a 
certain wire loaded with a weight of 600 lb there was neither extension 
nor contraction, even with a very large current. This, however, was 
ineroly a conjecture of Joule's which an experiment would have dis- 
proved. 

8 The loads were successively applied in decreasing order of magni- 
tude. They are indicated in Fig. 21 as kilos per sq. cm. 


magnetic elongation would be increased. This forecast 
was shown by jlidwell to be well founded. The effect 
produced by a current is exactly opposite to that of 
tension, raising the elongation curve instead of depressing 
it. In the case of a wire 0*75 mm. in diameter the 
maximum elongation was nearly doubled when a current 
of two amperes was passing through the iron, while the 
“critical value” of the field was increased from 130 to 
200. Yet notwithstanding this enormous effect in iron, 
the action of a current upon nickel and cobalt turned out 
to be almost inappreciable. 

Some experiments were next undertaken with the viow 
of ascertaining how far magnetic changes of length in iron 
were dei>endent upon the hardness of the metal, and the 
unexpected result was arrived at that softening produces 
the same effect as tensile stress ; it depresses the elon- 
gation curve, diminishing the maximum extension, and 
reducing tho “ critical value” of the magnetizing force. 
A hard drawn wire showed a maximum elongation of 45 
ten-millionths, the critical field being (by extrapolation) 
560. After the wire had been annealed, its maximum 
elongation was only 7 and the critical field 140. A 
thoroughly well annealed ring of soft iron showed no 
extension at all, beginning to contract under the smallest 
magnetizing forces ; in a field of 506, when the experiment 
had to be stopped owing to tho heating of the coil, the 
retraction had reached 75 ten-millionths, and appeared to 
be still far from its limiting value. A ring made of the 
same iron, but unannealed, showed a maximum elongation 
of 33, the critical value of the field being 420. The 
experiments were not sufficiently numerous to indicate 
whether, as is possible, there is a critical degree of hardness 
for which the height of the elongation curve is a maximum. 

Finally, experiments were made to ascertain the effect 
of magnetization upon the dimensions of iron rings in 
directions perpendicular to tho magnetization, and upon 
the volume of the rings. Four brass rods were hard- 
soldered to a short cylindrical iron ring, two of them 
forming prolongations of a diameter, while the other two 
were attached to the edges, opposite to one another and 
parallel to the axis of the ring. Tho first pair served to 
communicate to the measuring instrument the effects of 
changes along tho lines of magnetization, the other pair 
those perpendicular to the magnetization. It was found 
tliat the curve showing the relation of transverse changes 
of dimensions to magnetizing force was similar in general 
character to the familiar elongation curves, but the signs 
were reversed ; tho curve was inverted, indicating at first 
retraction, which, after passing a maximum and vanishing 
in a critical fiold, was succeeded by elongation. The curve 
showing the circumferential (or longitudinal) changes was 
also plotted, and from the two curves thus obtained it 
was easy, on the assumption that the metal was isotropic 
in directions at right angles to the magnetization, to 
calculate changes of volume ; for if circumferential elonga- 
tion be denoted by l l9 and transverse elongation by L, 
then the cubical dilatation ( + or - ) = l x + 2l 2 approxi- 
mately. If were exactly equal to - 2/ 2 for all values 
of the magnetizing force, it is clear that the volume of 
the ring would be unaffected by magnetization. In the 
case of the ring in question, the circumferential changes 
wore in weak fields less than twice as great as the 
transverse ones, while in strong fields they were more ; 
under increasing magnetic force therefore the volume of 
tho ring was first diminished, then it regained its original 
value (for H»90), and ultimately increased. It was also 
shown that annealing, which has such a large effect upon 
circumferential (or longitudinal) changes, has almost none 
upon transverse ones. Hence the changes of volume 
uudergone by a given sample of wrought iron under 
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increasing magnetization must depend largely upon the 
state of the metal as regards hardness; there may be 
always contraction, or always expansion, or first one and 
then the other. 

Many of the above-described experiments have been 
repeated, and the results confirmed by other workers. 
As regards the effect of magnetization upon volume ther? 
are some discrepancies. Nagaoka and Honda, employing 
a fluid dilatometer, found that the volume of several 
specimens of iron and steel was always slightly increased, 
no diminution in low fields being indicated. Rhoads, 
finding that the height of the elongation curve is greater 
for strips of sheet iron cut parallel to the direction of the 
fibrous structure than for strips cut at right angles to It, 
conjectures that in perfectly isotropic iron there would be 
no change of volume. In order to avoid complications 
arising from imperfect homogeneity and isotropy, by which 
metallic solids must always be in some degree affected, 
Hurmuzescu experimented with solutions of salts of iron, 
and found that their volume was diminished by the action 
of a magnetic field. Nickel, according to Cantone’s ob- 
servations, appeared to be slightly diminished in volume 
by magnetization ; and a similar result was at first obtained 
by Nagaoka and Honda, but when they afterwards tested 
a specimen of greater purity a small increase of volume 
was observed. The question again arises how far these 
results are dependent upon the physical condition of the 
metal. Knott has carried out an exhaustive series of 
experiments on the strains produced in iron, steel, nickel, 
and cobalt tubes in the magnetic field. Tubes of various 
dimensions were subjected to fields of various intensities, 
and measurements were made of changes in (1) volume 
of the bore, (2) length of the tube, (3) volume of the 
material of the tube, (4) external changes of volume when 
the tube was plugged. The important results obtained are 
of too complex a nature to be fully described hero ; the 
following are the general conclusions drawn: — (i.) the 
strain is one in which there is comparatively little change 
of volume, but considerable change of form ; (ii.) except 
in the case of very thin walls, a circular element in any 
transverse plane perpendicular to the axis of the cylinder 
becomes, when the cylinder is magnetized parallel to its 
axis, an ellipse with its major axis pointing towards the 
axis of the tube. When the walls are thin, the ellipse has 
its minor axis pointing towards the axis of the tube. The 
ellipse in both cases increases in eccentricity as the distance 
from the axis diminishes. It may be added that the 
measurements of class (3) showed that in iron there was 
always a slight increase of volume^ and in nickel and 
cobalt a slight decrease. Honda subjected tubes of iron, 
steel, and nickel to the simultaneous action of longitudinal 
and circular fields, and observed tho changes of length 
which occurred when one of the fields was varied, while 
the other remained constant at different successive values 
from zero upwards. The experimental results agreed in 
sign though not in magnitude with those calculated from 
the changes produced by simple longitudinal magnetiza- 
tion, discrepancies being partly accounted for by the fact 
that the metals employed were not actually isotropic. 
The complicated hysteresis effects which attend tho mag- 
netic elongation and contraction of iron, nickel, and cobalt 
have been studied by Nagaoka. 

Attempts have been made to explain magnetic deforma- 
tion by various theories of magnetic stress, 1 notably that 

1 For a discussion of theories of magnetic stress, with copious refer- 
ences, see Nagaoka, Rap . du Congris International de Physique, Paris, 
1900, vol. ii. p. 536. Also Nagaoka and Jones, Phi/.. Mag. vol. xli. 
(1896). p. 454. As to tho disputed question whether there exists a 
compressive stress equal to K 2 /8ir or (B a - H a )/8ir, see letters by Cliree, 
Jones, Ewing, and Wilberforce, Nature, vol. liii. (1896). Also More, 
Klingenberg, and Brackett loe. cit. 
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I elaborated by Kirchhoff (WiecL Ann. vol. xxiv. (1885), 
p. 52, and vol. xxv. p. 001), but so far without any great 
success. Taylor Jones showed in 1897 that only a small 
proportion of the contraction exhibited by a nickel wire 
when magnetized could be accounted for on KirchhofTs 
theory from tho observed effects of pulling stress upon 
magnetization ; and in a more extended series of observa- 
tions Nagaoka and Honda found wide quantitative diver- 
gences between the results of experiment and calculation, 
though in nearly all cases there was agreement as to quality. 
They consider, however, that KirchhofTs theory, which 
assumes change of magnetization to be simply proportional 
to strain, is still in its infancy, the present stage of its 
evolution being perhaps comparable with that reached 
by the theory of magnetization at the time when tho 
ratio I/H was supposed to be constant. In the light of 
future researches further development may reasonably be 
expected. 

Effects of Mechanical Stress upon Magnetization. 

Certain effects of traction, compression, and torsion in 
relation to magnetism have been noticed in Envy. Brit. 
vol. xv. pp. 269-271. Since the publication of the ninth 
edition, the behaviour of tho magnetic metals under 
various kinds of stress has formed the subject of much 
patient investigation, especially at the hands of Ewing, 
Nagaoka, and Knott. The results , of their experiments 
embrace a multiplicity of details of which it is impossible 
to give a brief summary. Only a few of the most im- 
portant can be mentioned here ; the reader who wishes 
for fuller information should consult the original jiapers.- 

It war first discovered by Villari in 1868 that the 
magnetic susceptibility of an iron wire was increased by 
stretching when the magnetization was below a certain 
value, but diminished when that value was exceeded ; this 
phenomenon has boon termed tho “ Villari reversal,” and 
the value of the magnetization for which stretching by a 
given load produces no effect is known as the “Villari 
critical point” for that load. Tho Villari critical point 
for a given sample of iron is reached with a smaller 
magnetizing force when the stretching load is great than 
when it is small ; the reversal also occurs with smaller 
loads and with weaker holds when the iron is soft than 
when it is liard. The following table shows the values 
of I and II corresponding to the Villari critical point 
in some of Ewing’s experiments : — 


Soft Iron. 

llunl Iron. 

KHoh per sq. turn. 

I. 

H. 

Kilos per sq. mm. 

I. 

ll. 

2*15 

1220 

7*3 

27 -e 

1180 

31 

4*3 

1040 

4-3 

32*2 

1150 

32 

8*6 

840 

3*4 

87*3 

1110 

29 

12*9 

690 

3*05 

42-5 

1020 1 

25 


The effects of pulling stress may be observed either 
when tho wire is stretched by a constant load while the 
magnetizing force is varied, or when the magnetizing 
force is kept constant while the load is varied. In the 
latter case the first application of stress is always attended 
by an increase — often a very great one— of the magnetiza- 
tion, whether the field is weak or strong, but after a load 
has been put on and taken off several times the changes 
of magnetization become cyclic. From experiments of 
both classes it appears that for a given iield there is a 

8 Ewing, Phil. Trans . voLclxxvi. (1885), p. 580; voJ.clxxix. (1888), 
p. 333 ; Magnetic Induction (1900), eh. ix. — Ewing ami Cowan, Phil* 
Trans, vol. clxxix.A (1888), p. 325. — Nagaoka, Phil. May. vol. xxvii. 
(1889), p. 117; vol. xxix. (1890), p. 123,— Knott, Trans. II. #S. Ed. 
vol. xxxii. (1882-83), p. 193 ; vol. xxxv. (1889), p. 377 ; vol. xxxvi. 
(1891), p. 485 ; Proc. It. S. Ed., 1899, p. 586.— Nagaoka and Honda, 
Joum. Coll. Sci. T6ky6, vol. xiii. part 2 (1900), p. 263. 
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certain value of the load for which the magnetization is 
a maximum, the maximum occurring at a smaller load the 
stronger the field. In very strong fields the maximum 
may even disappear altogether, the effect of the smallest 
stress being to diminish the magnetization ; on the other 
hand, with very weak fields the maximum may not have 
been reached with the greatest load that the wire can 
support without jKirmanent deformation. Whon the load 
on a hardened wiro is gradually increased, the maximum 
value of I is found to correspond with a greater stress 
than when the load is gradually diminished, this being an 
effect of hysteresis. Analogous changes are observed in 
the residual magnetization which remains after the wire 
has been subjected to fields of different strength. The 
effects of longitudinal pressure are opposite to those of 
traction ; when the cyclic condition has been reached, 
pressure reduces the magnetization of iron in weak fields 
and increases it in strong fields (Ewing, Magnetic Induc- 
tion, (1900), p. 223). 

The influence of traction in diminishing the suscepti- 
bility of nickel was first noticed by Kelvin (Thomson), and 
has been more recently investigated by Ewing and Cowan. 
The latter found the effect to be enormous, not only upon 
the induced magnetization, but in a still greater degree 
upon the residual. Even under so %t moderate ” a load as 
33 kilogrammes per square mm., the induced magnetiza- 
tion of a hard-drawn nickel wire in a field of 60 fell from 
386 to 72 units, while the residual was reduced from 
about 280 to 10. Ewing has also examined the effects 
produced by longitudinal compression upon the suscepti- 
bility and retentiveness of nickel, and found, as was to be 
expected, that both were greatly increased by pressure. 
The maximum susceptibility of one of his bars rose from 5*6 
to 29 under a stress of 19*8 kilos ]>cr square mm. There 
were reasons for believing that no Yillari reversal would 
be found in nickel. Ewing and Cowan looked carefully 
for it, especially in weak fields, but failed to discover 
anything of the kind. 1 In some experiments by Heyd- 
weiller ( Wied. Ann. vol. lii. (1894), p. 462, and Electrician, 
vol. xxxiv. p. 143) the magnetization of a nickel wire in 
woak fields (corresponding to 1 = 5 or thereabouts) was 
first diminished and thou augmented under increasing 
tensile stress ; but since a cyclic condition does not appear 
to have been even approximately established before the 
observations were made, they can hardly be regarded as 
demonstrating a true Yillari effect. Nagaoka and Honda 
(Phil. Mag. vol. xlvi. (1898), p. 26) found that the 
magnetization of a nickel rod under feeble pulling stress 
was increased by a little more than half a unit in a weak 
field. The loads applied were equal to 0*19 and 0*38 kilo- 
gramme per square mm., the smallest employed by Ewing 
having been 5*5. If, therefore, a Yillari reversal does 
occur in the case of nickel, the phenomenon is a very 
inconspicuous one. 

The effects of longitudinal pressure upon the magnetiza- 
tion of cobalt have been examined by Chree (Phil. Trans. 
vol. clxxxi. (1890), p. 329) and also by Ewing (Magnetic 
Induction (1892), p. 210). Chree’s experiments were 
undertaken at the suggestion of J. J. Thomson, who, from 
the results of BidwelPs observations on the magnetic 
deformation of cobalt, was led to expect that that metal 
would exhibit a Villari reversal opposite in character to 
that observed in iron. The anticipated reversal was duly 
found by Chree, the critical point corresponding, under the 
moderate stress employed, to a field of about 120 units. 


1 Tomlinson found a critical point in the “temporary magnetiza- 
tion " of nickel ( Proc . Phys. Sac. vol. x. (1890), pp. 307, 446), but 
this does not correspond to a Villari reversal. Its nature is made 
clear by Ewing and Cowan's curves (Phil. Trans . vol. clxxix. (1888), 

places 15, 10). 
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Ewing’s independent experiments showed that the magnet- 
ization curve for a cobalt rod under a load of 16*2 kilos 
per square Trim, crossed the curve for the same rod when 
not loaded at H - 53. Both observers noticed analogous 
effects in the residual magnetization. Meyer ( Wied. Ann. 
vol. lix. (1896), p. 134) appears to have found a Villari 
effect of the opposite sign in feebly magnetized cobalt 
under pulling stress (I = 3*64). 

It has been shown by J. J. Thomson (Applications of 
Dynamics to Physics and Chemistry , p. 47) that on dyna- 
mical principles there must be a reciprocal relation between 
the changes of dimensions produced by magnetization and 
the changes of magnetization attending mechanical strain. 
Since, for example, stretching diminishes the magnetization 
of nickel, it follows from theory that the length of a nickel 
rod should be diminished by magnetization and conversely. 
So, too, the Villari reversals in iron and cobalt might have 
been predicted — as indeed that in cobalt actually was — 
from a knowledge of the changes of length which those 
metals exhibit when magnetized. 2 

Nagaoka and Honda (Phil. Mag. vol. xlvi. (1898), p. 261) have 
investigated tlio effects of hydrostatic pressure u]>on magnetization, 
using the same pieces of iron and nickel as were employed in their 
experiments upon magnetic change of volume. In the iron cylin- 
der and ovoid, which expanded when magnetized, compression 
caused a diminution of magnetization ; in the nickel rod, which 
contracted when magnotizca, pressure was attendod by an increase 
of magnetization. Tlio amount of the change was in both eases 
exceedingly small, that in iron being less than 0*1 C.G.8. unit 
with a pressure of 260 atmospheres and H — 54. It would hardly 
be safe to generalize from these observations ; tho effects may 
possibly be dependent upon the physical condition of the metals. 
In the same paper Nagaoka and Honda describe an important 
experiment on the effect of transverse stress. An iron tube, 
having its ends closed by brass caps, was placed inside a compress- 
ing vessel into which water was forced until the pressure upon the 
outer surface of the tube reached 250 atmospheres. The experi- 
ment was the reverse of that made by Kelvin with a gun -barrel 
(Ency. Bril. vol. xv. p. 269), and the results were also the reverse. 
Under increasing magnetizing force tlio magnetization first increased, 
reached a maximum, and then diminished until its value ultimately 
became less than when the iron was in tho unstrained condition. 

The relations between torsion and magnetization have 
been discussed in Ency. Brit. vol. xv. p. 270. Some of 
the curious phenomena there referred to are direct con- 
sequences of the known effects of longitudinal stress upon 
magnetization and of magnetization upon form. An ex- 
planation due to Maxwell (Electricity and Magnetism , 
§ 448) is given of the fact discovered by G. Wiedemann, 
that if an electric current is passed through a longitudin- 
ally magnetized iron wire which is fixed at one end and 
free at file other, tho free end twists in a certain direction. 
According to Maxwell, the wire becomes helically magnetized, 
and the expansion of the iron along the lines of magnetiza- 
tion causes the twist. This explanation was not accepted 
by Wiedemann (Phil. Mag., July 1886, p. 50), who thought 
the effect was to be accounted for by molecular friction. 
Now nickel contracts instead of lengthening when it is 
magnetized longitudinally, and an experiment made by 
Knott showed, as ha expected, that ceteris paribus a 
nickel wire twists in a sense opposite to that in which iron 
twists. Further, although iron lengthens in fields of 
moderate strength, it contracts in strong ones ; and if the 
wire is stretched, contraction occurs with smaller magnet- 
izing forces than when it is unstretched. Bidwell (Phil. 
Mag., September 1886, p. 251) accordingly found upon trial 
that the Wiedemann twist of an iron wire vanished when 
the magnetizing force reached a certain rather high value, 
and was reversed when that value was exceeded ; he also 
found that the. vanishing point was reached with lower 


2 In Ency. Bril. vol. xv. p. 271, the first footnote is equivalent to 
a prediction of the changes of length in magnetized iron which were 
afterwards observed. 
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values of the magnetizing force when the wire was stretched 
by a weight. These observations have been verified and 
extended by Knott* who has also studied the effect in 
cobalt* and has brought to light a large number of 
additional facts, all of which are in perfect harmony with 
Maxwell’s explanation of the twist. 

More experiments have been made by Ewing, 1 Knott,® Zehndor, 8 
and Nagaoka, 4 on the polarity developed in a circularly magnetized 
wire by torsion, and on the transient electric currents, indicative of 
circular magnetization, induced when a longitudinally magnetized 
wire is twisted ; it is noteworthy that both those effects have op- 
l>osite directions in iron and in nickel. The effects of magnetization 
upon the torsion of a previously twisted wire have been further 
studied by F. J. Smith • and by Moreau. 4 Nagaoka 7 has described 
the romarkablo influence of combined torsion and tension upon the 
susceptibility of nickol, and has made the extraordinaiy observation 
that, undor certain conditions of stress, the magnetization of a nickel 
wire may have a direction opposite to that of the magnetizing force. 
It is not easy to co-ordinate these results with any other known 
phenomena of magnetism. 

The mutual relations between torsion and magnetization in iron 
and nickel wires have recently been investigated by Nagaoka and 
1 [onda, who have succeeded in showing that all the experimental 
results contained in the following jiarallel statements are in 
qualitative agreement with an extension of Kirchhoff’s theory : — 

Strains produced by Effects of Stress on 

Magnetization. Magnetization. 

(1) A longitudinally magnet- (i.) Twisting a longitudinally 

ized wire is twisted by circular magnetized wire gives rise to 
magnetization. circular magnetization. 

(2) A circularly magnetized (ii.) Twisting a circularly 

wire is twisted by longitudinal magnetized wire gives rise to 
magnetization. longitudinal magnetization. 

(3) Up to moderate fields, the (lii.) IJp to modcrato fields, 

twist produced by the longi- the transient current (duo to 
tudinal and circular magnetiza- circular magnetization) or the 
tions of an iron wire is opposite longitudinal magnetization pro- 
to that in nickol. duend by twisting a longi- 

tudinally or circularly magnet 
ized iron wire respectively, is 
opposite to that in nickel. 

(4) The twist due to longi- (iv.) The transient current 

tudinal magnetization of a cir- produced by twisting a longi - 
cularly magnetized iron or nickel tudinally magnetized iron or 
wire reaches a maximum in low nickol wiro reaches a maximum 
fields. in low fields. 

(5) In strong fields the twist (v.) In strong fields thediree- 

due to longitudinal magnetiza- tion of the transient current 
tion of a circularly magnetized produced by twisting a longi - 
iron wire is reversed and takes tudinally magnetized iron wire 
placo in the same direction as in is reversed and is in the same 
nickel. direction as in nickel. 

Effects of Temperature upon Magnetism. 

High Temperature . — It has long been known that iron, 
when raised to a certain “critical temperature” corre- 
sponding to dull red heat, loses its susceptibility and 
becomes magnetically indifferent, or, more accurately, is 
transformed from a ferromagnetic into a paramagnetic 
body. Recent researches have shown that other im- 
portant changes in its properties occur at the same critical 
temperature. Abrupt alterations take place in its specific 
heat, thermo-electric quality, electrical conductivity, tem- 
perature-coefficient of electrical resistance, and in some at 
least of its mechanical properties. Ordinary magnetizable 
iron is in many respects an essentially different substance 
from the non-magnetizable metal into which it is trans- 
formed when its temperature is raised above a certain 
point (see Brit. Assoc. Report , 1890, p. M5). The first 
exact experiments demonstrating the changes which occur 
in the i>ermeability of iron, steel, and nickel when heated 
up to high temperatures were those of Hopkinson (Phil. 

1 Proc. Roy. Soc. 1883, p. 117. 2 Loc. cit . 

3 Wied, Ann. vol. xxxviii. (1889), p. 68. 

4 Phil. Mag. vol. xxix. (1890), p. 123. 

8 Phil. Mag. vol. xxxii. (1891), p. 883. 

4 O. R. vol. exxii. (1896), p. 1192 ; vol. exxvi. (1898), p. 463. 

» Phil. Mag. voL xxvii. (1889), p. 117. 
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Trans, vol. clxxx. (1889), p. 443 ; Proc. Roy. Soc. vol. xliv. 
(1888), p. 317). The metal to be tested was prepared in 
the form of a ring, upon which were wound primary and 
secondary coils of copper wire insulated with asbestos. 
The primary coil carried the magnetizing current; the 
secondary, which was wound inside the other, could be 
connected either with a ballistic galvanomotor for deter- 
mining the induction, or with a Wheatstone’s bridge for 
measuring tho resistance, whence the temperature was 
calculated. The ring thus prepared was placed in a cast- 
iron box and heated in a gas furnace. The following are 
the chief results of Hopkinson’s experiments : For small 
magnetizing forces the magnetization of iron steadily in- 
creases with rise of temperature till the critical tempera- 
ture is approached, when the rate of increase becomes very 
high, the permoability in some cases attaining a value of 
about 11,000; the magnetization then witli remarkable 
suddenness almost entirely disappears, the permeability 
falling to about 1*14. For strong magnetizing forces 
(which in these experiments did not exceed II 48-9) the 
permeability remains almost constant at its initial value 
(about 400), until the temperature is within nearly 100" of 
the critical point ; then the permeability diminishes more 
and more rapidly until the critical point is reached and the 
magnetization vanishes. Steel behaves in a similar manner, 
but the maximum permeability is not so high as in iron, 
and tho fall, when tho critical point is approached, is less 
abrupt. The critical temperature for various samples of 
iron and steel ranges from G90° C. to 870° C. ; it is the 
temperature at which Barrett’s “ recalescence ” occurs. The 
critical temperature for the specimen of nickel examined 
(which contained nearly 5 per cent, of impurities) was 
310* C. Lydall and Pocklington found that the critical 
temperature of nearly pure iron was 874° O. (Proc. Roy. 
Soc. vol. lii. (1893), p. 228). 

An exhaustive research into the effects of heating on 
the magnetic properties of iron has been carried out by 
I). K. Morris (Proc. Phys. Soc. vol. xv. (1897), p. 134; 
and Phil. Mag. vol. xliv. (1897), p. 213), the results being 
embodied in a paper containing twelve pages of tables and 
upwards of 1 20 curves. As in Hopkinson’s experiments, 
ring magnets were employed ; these were wound with 
primary and secondary coils of insulated platinum wire, 
which would bear a much higher temperature than copper 
without oxidation or fusion. A third platinum coil, wound 
non-inductively between the primary and the secondary, 
served to carry the current by which the ring was heated ; 
a current of 4*G amperes, with 1G volts across tho termi- 
nals, was found sufficient to maintain the ring at a tem- 
perature of 1150° C. In the ring itself was embedded a 
platinum-thermometer wire, from the resistance of which 
the temperature was determined. Tho whole was wrapped 
in several coverings of asbestos and placed in a glass vessel 
from which the air was partially exhausted, additional 
precautions being taken to guard against oxidation of the 
iron. 

Some preliminary experiments showed the striking difference in 
the effects of uunualing at a red heat (840° C.) and at a Jow white 
heat (1150° 0.). After olio of tho rings had been annealed at 840", 
its maximum permeability at ordinary temperatures was 4000 for 
11 = 1*84; when it had been subsequently annealed at. 1160", the 
maximum jwrmeability rose to 4680 for II = 1 *48, while the hysteresis 
loss for B= ±4000 was under 600 ergs per ccm. As regards the 
effects of temperature, Morris’s results are in general agreement 
with those of Hopkinson, though no doubt they indicate details 
with groator clearness and accuracy. Specimens of curves showing 
tho relation of induction to magnetic field at various temperatures, 
and of permeability to temperature with fields of different intensities, 
aro given in Figs. 22 and 23. Tho most striking feature presented 
by these is the enormous value, 12,660, which, with H = 0*163, is 
attained by the permeability at 706° C., followed by a drop so pre- 
cipitous that when the temperature is only 16° higher, the value 
of the permeability lias become quite insignificant. The critical 
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tfliir|^emtnre« for three different specimen* of iron were 795°, 780*, and 
770" respectively. Above these temperatures the little permeability 
that remained was found to be independent of the magnetizing 



force, but it appeared to vary a little with the temperature, one 
specimen showing n permeability of 100 at 820°, 2*3 at 960°, and 
17 at 1050°. These last observations arc, however, regarded as 

A 



uncertain. The effects of tonq>erature upon hysteresis were also 
carefully studied, and many hysteresis loop were plotted. The 
results of a typical experiment aro given m the annexed table, 
which shows how greatly the hysteresis loss is diminished os the 
critical temperature is approached. The coercive force at 764 '6° is 
Btatod to have boon little more than 01 C.G.S. unit ; above the 
critical temperature no evidence of hysteresis could be obtained. 


UystoresiK Lohh in Krgs per ccitu Max. II « +IV88. 


Temp. C\ 

Krn«. 

Temp. C B . 

Erg». 

764*5 

120 

457 

2026 

748 

328 

362 

2066 

780 

426 

249 

3130 

695 

797 

137-5 

3000 

684 

1010 

24 

3660 

554 

1345 




Experiments on the effect of high temperatures have also l>een 
made by Ledeboor, 1 Tomlinson, 8 Curie,® Wilde, 4 Kunz,® and Wills. 6 
ToFi cvi. (1888), p. 129. 

8 Proc. Phya, Roc. vol. ix. (1888), p. 181. 

® C. R. vol. cxv. (1892), p. 805 ; and vol cxviii. (1894), pp. 796, 
859. 

4 Proc. Roy, Roc. vol. 1. (1891), p. 109. 

* JStekt. Zcita. vol. xv. (1894), p. 194. 

6 Phil Mag, vol. I (1900), p. h 


Low Temperature . — Fleming and Dewar (Proc. Roy.Soc. 
voL lx, (1896), p. 81) have conducted a unique series of 
experiments on the permeability and hysteresis of iron at 
low temperatures down to that of liquid air ( - 186* C.). 
Induction curves of an annealed soft-iron ring were taken 
first at a temperature of 15* C., and afterwards when the 
ring was immersed in liquid air, the magnetizing force 
ranging from about 0*8 to 22. After this operation had 
been repeated a few times, the iron was found to have 
sequired a stable condition, and the curves corresponding 
to the two temperatures became perfectly definite. They 
showed that the permeability of this sample of iron was 
considerably diminished at the lower temperature. The 
maximum permeability (for H — 2) was 3400 at 15*, and 
only 2700 at - 186°, a reduction of more than 20 per 
cent. ; but the percentage reduction became less as the 
magnetizing force departed from the value corresponding 
to maximum permeability. Observations were also made 
of the changes of permeability which took place as the 
temperature of the sample slowly rose from - 186° to 15°, 
the magnetizing force being kept constant throughout an 
experiment. The values of the permeability corresponding 
to the highest and lowest temperatures are given in the 
following table. Most of the |>ermeability- temperature 


| Sample of Iron. « 

H. 

fi at 15°. 

p at -180°. 

Annoaled Swedish . 

1-77 

2835 

2332 

Uuanneuled ,, . . . 

1-78 

917 

1272 


9-79 

1210 

1293 

Hardened ,, 

2*66 

56 

132 

|| || • • • 

4*92 

100-5 

502 

|| II • • ■ 

11*16 

447*5 

823 

»> 99 • • • 

Steel wire .... 

127*7 

109 

124 

7-50 

86 

64*5 

,, .... 

20*39 

361 

144 


curves were more or less convex towards the axis of tem- 
perature, and in all the experiments, except those with 
annealed iron and steel wire, the permeability was greatest 
at the lowest temperature. 7 The hysteresis of the soft 
annealed iron turned out to be sensibly the same for equal 
values of the induction at -186° as at 15°, the loss in 
ergs per com. per cycle being approximately represented 
by 0*002B r56 when the maximum limits of B were ± 9000. 
Experiments with the sample of unanncaled iron failed to 
give satisfactory results, owing to the fact that no constant 
magnetic condition could be obtained. 

Pervuinmt Magnets . — The same experimenters (loc. 
cit. p. 57) also investigated the changes which occurred 
in permanently magnetized metals when cooled to the 
temperature of liquid air. The metals, which were pre- 
pared in the form of small rods, were magnetized between 
the poles of an electromagnet and tested with a magneto- 
meter at temperatures of - 186 u and 5". The first im- 
mersion into liquid air generally produced a permanent 
decease of magnetic moment, and there was sometimes a 
further decrease when the metal was warmed up again ; 
but after a few alternations of temperature the changes of 
moment became definite and cyclic. When the permanent 
magnetic condition had been thus established, it was found 
that in the case of all the metals, except the two alloys 
containing large percentages of nickel, the magnetic 
moment was temporarily increased by cooling to - 186*. 
The following table shows the principal results. It is 
suggested that a permanent magnet might conveniently be 
“ aged ” (or brought into a constant condition) by dipping 
it several times into liquid air. 

1 Thiessen (Phy*. Rev. vol. viii. (3899), p.05) and Claude (<?. *. 
vol. cxxix. (1899), p. 409) found that for considerable inductions 
(11 = 15,000) the permeability and hysteresis - loss remained nearly 
constant down to - 186° ; for weak inductions both notably diminished 
with temperature. 
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Metal. 

Percentage Gain or Ixm* 
of Moment at - 186* C. 

First Effect Cyclic Effect. 

Carbon steel, hard .... 

-6 

+ 12 

,, „ medium . 

Decrease 

+ 22 

„ ,, annealed . 

-33 

+ 33 

Chromium steels (four samples) 

Increase 

+ 12 

Aluminium steels (three samples) . 

-2 

+ 10 

Nickel steels, up to 7*65 per cent. . 

Small 

+ 10 

„ „ „ 19*64 per cent. 

-60 

-25 

„ ,. „ 29 per cent. . 

-20 

-10 

Pure nickel 

Decrease 

+ 3 

Silicon steel, 2*67 per cent. . 


+ 4 

Iron, soft 

None 

+ 2*5 

,, hard 

Decrease 

+ 10 

Tungsten steel, 15 per cent. . 

, 

+ 6 

„ „ 7*6 per cent. . 

» 

+ 10 

„ ,, 1 per cent. . 

" 

+ 12 


Other experiments relating to the effect of temperature upon 
permanent magnets have been carried out by Ashworth, 1 who 
showed that the temperature coefficient of permanent magnets 
might be reduced to zero (for moderate ranges of temperature) by 
suitable adjustment of temper and dimension ratio j also by Pictet 3 
and by Durward. 3 

Alloys of Nickel and Iron . — A most remarkable effect 
of temperature was discovered by Hopkinson ( Proc . Hoy. 
Soc . vol. xlvii. (1890), p. 23 ; vol. xlviii. (1891^, p. 1) in 
1889. An alloy containing about 3 parts of iron and 1 
of nickel — both strongly magnetic metals — is under ordi- 
nary conditions practically non -magnetizable (/*— 1*4 for 
any value of H). If, however, this non -magnetic sub- 
stance is cooled to a temperature a few degrees below 
freezing-point, it becomes as strongly magnetic as average 
cast-iron (ft = 62 for H = 40), and retains its magnetic 
properties indefinitely at ordinary temperatures. But if 
the alloy is heated up to 580° C., it loseB its susceptibility 
— rather suddenly when H is weak, more gradually when 
H is strong — and remains non-magnetizable till it is once 
more cooled down below the freezing-point. This material 
can therefore exist in either of two perfectly stable con- 
ditions, in one of which it is magnetizable, while in the 
other it is not. When magnetizable, it is a hard steel, 
having a specific electrical resistance of 0*000052 ; when 
non-magnetizable, it is an extremely soft, mild steel, and 
its specific resistance is 0*000072. Alloys containing 
different proportions of nickel were found to exhibit the 
phenomenon, but the two critical temperatures wore less 
widely separated. The following approximate figures are 
deduced from Hopkinson’s curves : — 

Percentage of Susceptibility lost Susceptibility gained 
Nickel. at temp. C. at temp. C. 

0*97 890 — 

4 7 820 . 660 

47 780 600 

24*5 680 -10 

30-0 140 125 

33*0 207 193 

78*0 202 202 

Guillaume 4 has further investigated the properties of nickel < 
steels, and found that the temperature at which magnetic suscepti- 
bility is recovered is lowered by the presence of chromium ; a 
certain nickel-chromium alloy was not rendered magnetic even by 
immersion in liquid air. Experiments on the subject have also 
been carried out by Dumont 0 and Osmond. 8 

Alloys and Compounds of Ieon. 

In 1885 Hopkinson (Phil. Trans, vol. clxxvi. (1885), 
p. 455) employed his yoke method to test the magnetic 
properties of thirty-five samoles of iron and steel, among 

1 Proc. Roy. Soc. vol. lxiiT (1898), p. 210. 

8 O. R . vol. cxx. (1896), p. 263. 

3 Amer. Jour. Scien. vol. v. (1898), p. 245. 

4 C. R. vol. exxiv. (1897), p. 1515 ; Joum . dt Phys . vol. vii. 
(1898), p. 262. 

8 C. R. vol. exxvi. (1898), p. 741. 

8 Ibid., vol. cxxviii. (1899), pp. 304, 1895. 


which were steels containing substantial proportions of 
manganese, silicon, chromium, and tungsten. The results, 
together with the chemical analysis of each sample, are 
given in a table contained in his paper, some of them 
being also represented graphically. The most striking 
phenomenon which they bring into prominence is the 
effect of any considerable quantity of manganese in an- 
nihilating the magnetic property of iron. A sample of 
Hadfield’s manufacture, containing 12*36 per cent, of 
manganese, differed hardly at all from a non-magnetic 
substance, its permeability being only 1*27. According 
to Hopkinson’s calculation, this sample behaved as if 91 
per cent, of the iron contained in it had completely lost 
its magnetic property.* Another point to which attention 
is directed is the exceptionally great effect which harden- 
ing has upon the magnetic properties of chrome steel ; 
one specimen had a coercive force of 9 when annealed, 
and of no less than 38 when oil-hardened. The effect 
of the addition of tungsten in increasing the coercive 
force is very clearly shown; in two specimens contain- 
ing respectively 3*44 and 2*35 per cent, of tungsten the 
coercive force was 64*5 and 70*7. These high values 
render hardened tungsten-steel particularly suitable for 
the manufacture of permanent magnets. Hopkinson 
(Proc. Roy . Soc. voL xlviii. (1890), p. 1) also noticed 
some peculiarities of an unexjrected nature in the magnetic 
properties of the nickel-steel alloys already referred to. 
The permeability of the alloys containing from 1 to 4*7 
per cent, of nickel, though less than that of good soft 
iron for magnetizing forces up to about 20 or 30, was 
greater for higher forces, the induction reached in a field 
of 240 being nearly 21,700. The induction for consider- 
able forces was found to be greater in a steel containing 
73 per cent, of nickel than in one with only 33 per cent., 
though the permeability of pure nickel is much less than 
that of iron. 

The magnetic qualities of various alloys of iron have 
been submitted to a very complete examination by 
Barrett, Brown, and Hadfield (Trans. Roy. Did). Soc. 
vol. viL (1900), p. 67 ; Joum. Inst. Elec. Eng ., 
1902). 8 More than fifty different specimens were 
tested, most of which contained a known proportion 
of manganese, nickel, tungsten, aluminium, chromium, 
copper, or silicon; in some samples two of the sub- 
stances named were present. Of the very numerous 
results published, a few of the most characteristic are 
collected in the following table. The first column contains 
the symbols of the various elements which were 
added to the iron, and the second the j>ercentage pro- 
portion in which each element was present; the sample 
containing 0*03 per cent, of carbon was a specimen of the 
best commercial iron, the values obtained for it being 
given for comparison. All the metals were annealed. 


Element. 

Per Cent 

B 

tor H -45. 

B 

residual. 

for fi~8. 

Coercive 

Force. 

c 

0*03 

16800 

9770 

1625 

1*66 

Cu 

2*5 

14300 

10410 


5*4 

Mu 

2*25 

14720 

10400 

1080 

6 0 

, Mn 

15*2 

0 

... 

... 


Ni 

3*82 

16190 

9320 

1375 

2*76 

1 Ni 

19*64 

7770 

4770 

90 

20*0 

Ni 

| 81*4 

4460 

1720 

357 

0*5 

W 

! 7*5 

15230 

13280 

600 

9*02 

A1 

1 2*25 

16900 

10500 

1700 

1*0 

Cr ! 

I 8*25 


... 

... 

12*25 

Si 

2*5 

16420 

4080 

1680 

0*9 

Si 1 

1 6*5 

15980 

8480 

1630 

0*85 


7 See also Hopkinson, Joum . Inst. Elect. Eng. vol. xix. p. 20, 
and Ewing, Phil. Trans . vol. clxxx. (1889), p. 239. 

8 Many of the figures which, through an error, were inaccurately 
stated in the first paper are corrected in the second. 


MAGNETISM 

* 


A few among aeveral interesting points should be sjiecially 
noticed. The addition of 15*2 per cent, of manganese produced an 
enormous effect upon the magnetism of iron, while the presence of 
only 2*25 per cent, was comparatively unimportant, when nickel 
was added to the iron in increasing quantities, the coercive force 
increased until the proportion of nickel reached 20 per cent. ; 
then it diminished, and when the prcqiortion of nickel was 32 per 
cent, the coercivo force had fallen to the exceedingly low value of 
0*5. In the case of iron containing 7 5 per cent, of tungsten (W), 
the residual induction had a remarkably high value ; the coercive 
force, however, was not very great. The addition of silicon in 
small quantities considerably diminished permeability and in- 
creased coercivo force ; but when the prtqiortion amounted to 2*5 
par cent, the maximum permeability (g=6100 for II -2) was 
greater than that of the nearly pure iron used for comparison, 
while the coercivo force was only 0'9. 1 A small percentage of 
aluminium produced still higher permeability (g= 6000 lor H = 2), 
the induction in fields up to 60 Doing greater than in any other 
known substance, and the hysteresis-loss for moderate limits of 11 
far less than in the purest commercial iron. Certain non -magnetiz- 
able alloys of nickel, chromium-nickel, and chromium-manganese 
were rendered magnetizable by annealing. 

A number of iron alloys have been examined by Mine. 
Sklodowska-Curie (Bull. Hoc. d’Enco urwjemmt, 1898, pp. 
36-76), chiefly with the object of determining their suit- 
ability for the construction of permanent magnets. Her 
tests appear to show that molyl>deuum is even more 
effective than tungsten in augmenting the coercive force, 
the highest values observed being 70 to 74 for tungsten- 
stool, and 80 to 85 for steel containing 3*5 to) 4 per 
cent, of molybdenum. For additional information re- 
garding the comjwsition and qualities of permanent mag- 
net steels, reference may l>e made to the publications 


resistance increased with the field ; the changes in the resistance of 
the spiral when the temperature was 18° C are indicated in the 
annexed table, from which it will be seen tiu&t iu the strongest 


H, 

R. 

H. 

R. 

0 

1*000 

27450 

2*540 

6310 

1*253 

32730 

2*846 

12500 

1*630 

38000 

8*334 

20450 

2*160 




transverse field reached the resistance was increased more than 
threefold. Other experiments showed the relation of resistance to 
temperature (from 0° to about 90") in different constant fields. It 
apiKjarn that as the temperature rises the resistance decreases to a 
minimum and then increases, the minimum point occurring at 
a higher temperature the stronger the licld. For H = 11,500 the 
temperature of minimum resistance was about 50° ; for much lower 
or higher values of II the actual minimum did not occur within the 
range of temperature dealt with. Dewar and Fleming (Proc. Bay. 
Soc. vol. lx. p. 425) worked with a similar specimen of bismuth, 
nnd their results for a constant temperature of 19° agree well with 
those of Henderson. They also experimented with constant 
temperatures of - 79°, - 185 , and - 203°, and found that at these 
low temperatures the effect of magnetization was enormously 
increased. The following table gives some of their results, the 
specific resistance of the bismuth being expressed in O.CJ.S. units. 


Field 

Strength. 

Temp. 

IT C. 

Temp. - 

18fj° C. 

Spec. Rea. 

Comp. Rea. 

Hpee. Hum. 

Comp. lies. 

0 

116200 

1*000 

41000 

1-00 

1375 

118200 

1*017 

103300 

2-52 

2750 

128000 

1-059 

191500 

4-67 

8800 

149200 

1-284 

738000 

]8-0 

14150 

186200 

1-602 

1730000 

42-2 

21800 

257000 

2-212 

6190000 

' 151 i 


cited below.- Useful instructions Lave l wen furnished 
by Burns ( Terrestrial Magnetism , vol. ii. (1897), p. 11) 
for the preparation of magnets calculated to withstand the 
effects of time, percussion, and ordinary temperature varia- 
tions. The metal, liaving first been uniformly tempered 
glass-hard, should be annealed in steam at 100° C. for 
twenty or thirty hours ; it should then be magnetized to 
saturation, and iinally “ aged ” by a second immersion in 
steam for about five hours. 

Miscellaneous Effects of Magnetization. 

Electrical (Joiulnctivift/. — The specific resistance of 
many electric conductors is known to be temporarily 
changed by the action of a magnetic field, but except' in 
the case of bismuth the effect is very small. 

Gray and T. Joans (Proc. Boy. Soc. vol. lxvii. (1900), p. 208) 
found that the resistance of a soft, iron wire was increased by about 
1/700 iu a licld of 320 O.G.S. uuitH. The effect appeared lobe 
closely connected with the intensity of magnetization, being 
approximately proportional to l 4 . Barlow {Proc. Boy. Sue., 1902), 
experimenting with wires of iron, steel, and nickel, showed 
that the eluiuge of resistance was proportional to n function 
fld a t M 4 + cl°, where a, b, and c are constants for each specimen. 
Tomlinson {Phil. Trans., Part 1., 1883, jp. 153) discovered in 
1881" that the resistance of a bismuth rod was slightly increased 
when fhe rod was subjected to longitudinal magnetic force, and a 
year or two later Rigid (Atti li. A. Lined [3], vol. xix. p. 545) 
showed that a more considerable alteration was produced when the 
magnetic force was applied transversely to the bismuth conductor ; 
he also noticed that, the effect was largely dependent upon tem- 
perature. (See also Lenard, U r iM. Ann. vol. xxxix. (1890), p. 619.) 
The most complete series of experiments yet made on the influence 
of magnetic force at different temperatures are those of Henderson 
and of Dewar and Floming. Henderson (Phil. Mag. vol. xxxviii. 
p. 488) used a little spiral of the pure electrolytic bismuth wire 
prepared by Hartmann and Braun ; this wjis placed between the 
pole-pieces of an electromagnet and subjected to fields of various 
strengths up to nearly 89,000 units. At constant temperature the 

1 The marked effect of silicon in increasing tlio permeability of cast 
iron lias also been noticed by Caldwell, Elect. World, vol. xxxii. 
(1898), p. 619. 

8 Trowbridge and Sheldon, Phil. Mag . vol. xxix. (1890), p. 136. 
— Pit eece, Joum. Inst . Elect. Eng. (1890), p. 62 ; also Electrician, 
vol. xxv. (1890), p. 546. — Klkmencic, Wien. her. vol. cv. Ha. 
(1896), p. 635. — Peirce, Am. Joum. Set . vol. ii. (1896), p. 347. — 
Art, Wied. Ann. vol. lxvi. (1898), p. 116.— Osmond, C. R . vol. 
cxxviii. (1899), p. 1513. 


At the temperature of liquid air ( - 185°) the application of a field 
of 21,800 multiplied the resistance of the bismuth no less than 150 
times. Fig. 24 shows the variations of resistance iu relation to 



Fig. 24. 


temperature for fields of different ' constant values. It will be seen 
that for H = 2450 and H = 5500 the minimum resistance occurs at 
temperatures of about - 80" and - 7° respectively. 

llall Effect. — If an electric current is passed along a 
strip of thin metal, and the two points at opposite ends of 
an equipotential line are connected with a galvanometer, 
its needle will of course not be deflected. But the 
application of a magnetic field at right angles to the plane 
of the metal causes the equipotential lines to rotate 
through a small angle, and the points at which the 
galvanometer is connected being no longer at the same 





Jfoff. toL gjlmo), fk *90.) Th* following value* of 
't t* different «%£«» tf™ to HW1 Jf«. 


roL rix. ( 18851, v. 410), the positive ugn indicating that 
the electromotive forcei* la the mm direction as the 
•w ynlwi.wt tom acting npon the oondnctor. Ettmghausen 

IbtaL Kxiou. 

Copper -020 

Gold -060 

Nickel -14740 

Bismuth 1 -8680000 


Nets]. 

tar* 

Iron 

CobMfc 

Line 


Xx|0«. 
+ 114000 

+2466 
+ 820 


and Nernst (Wien* Ber. vol. xdv. [2] (1886), p. 660) have 
found that the rotational coefficient of tellurium is more 
than fifty times greater than that of bismuth, its sign 
being positive. Several experimenters have endeavoured 
to find a Bill effect in liquids, but such results as have 
been hitherto obtained are by no means free from doubt. 
Marx {Aim. d. Phy*> vol. ii. (1900), p. 798) observed 
a well-defined Hall effect in incandescent gases. 

Electro- Thermal Relations . — The Hall electromotive 
force is only one of several so-called 44 * galvano-magnetic 
effects ” which are observed when a magnetic field acts 
normally upon a thin plate of metal traversed by an 
electric current. It is remarkable that if a flow of heat 
be substituted for a current of electricity, a closely allied 
group of " thermo-magnetic effects" is presented. The 
two classes of phenomena have been collated by Lloyd 
(Am. Jownrt. Sci. xii. (\%Q\), M') fc&foUawv. — 

Qalvano- Magnetic Effects. 

(1) A transverse difference of 
electric potential (Hall effect). 

(2) A transverse difference 
of temperature (Ettroghauson 
effect). 

(3) Longitudinal ohange of 
electric conductivity. 

(4) Longitudinal difference of 
temperature. 


Thermo-Magnetic Effects, 

(i.) A transverse difference of 
electric potential (Nernst effect). 

(u.) A transverse difference 
of temperatuie (Leduc effect). 

(m.) Longitudinal change of 
thermal conductivity. 

(iv.) Longitudinal difference 
of oleotno potential. 2 


If in the annexed diagram ABCD represents the 
metallic plate through which the current of electricity 
or heat flows in the direction AB, then effects (1), (2), 
(i.), and (ii.) are exhibited at C and 
D, effects (4) and (iv.) at A and B, 
and effects (3) and (iii.) along 
AB. The transverse effects are 
reversed in direction when either 


B 


D 


the magnetio field or the primary current (el oc trie or 
thermal) is reversed, but the longitudinal effects are 
independent of the direction of the field. Bismuth is 
the only metal in which all the phenomena of both 
classes have yet been observed. It has been shown by 
Moreah (C. 12. vol. exxx. (1900), pp. 122, 412, 662) that 
if K is the coefficient of the Hall effect (1) and K' the 
wns\ogous tffe&ttosA oi TSemtft effect (i.) (which is 
constant for small values of H), then K' « K<r/p, or being 
the coefficient of the Thomson effect for the metal and 
p its specific resistance. He considers that Hall’s is the 
fundamental phenomenon, and that the Nernst effect is 


1 The large Hall effect in bismuth was discovered by Rigln (Joum. 
de Pkyi. [21 vol. tti. (1884), p. 127). 

* Rkfzbbnos#.— *(2) Bmwm^ossic, Wled. Ann, vol xxxL (1887), 

k 737.— (4) Nuurot, itid. p, 784.— (L) and (iv.) Ettinobausik 

M Emm* Wised. A**- vol tx i* (1866), p. 848.— (ii.) and (iit) 
Bwm* Bend. Ace . &**. rol Hh, part U, (1887), p> 6, and part 1 
% 481; and LsmJO, Joum. de Phys. vol. vt (1887), p. 78. 
L %lafioUal authorities ate «jneted by Lloyd, lee. ctt. 


'&§ Thomson 

. ..jswi tis. 

1 1* derived front an 
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external source. 

Thermo-electric Quality. — According toKelVin (Thomson) 
the thermo-electric quality of iron is affected by longi- 
tudinal magnetization in such a manner that the thtmiu* 
electric current flows from the unmagnatyised to me 
magnetized metal through the hot junction ; or, in omusr 
words, longitudinal magnetization renders iron less .positive 
(Ency. Brit. vol. xv, p. 273). It has been found! 
.that when the magnotizing force is increased, this efifeet* 
passes a maximum, and in a sufficiently strong field 
would probably even be reversed.* Ewing (Phil. Tram. 
vol. clxxvii. p. 373) has shown that tensile stress diminishes 
the thermo-electric effect of magnetization and reverses it 
when the load is great; nickel always becomes more , 
positive when magnetized; Tomlinson (Proc. Roy. Soe. 
vol. xxxix. (1885), J>. 518) found that cobalt m a magnetic 
field of 44 units was negative to unmagnetized cobalt. 

If it should turn out that the effect upon cobalt is reversed 
in a Weak field, the interesting fact would be established 
that the changes produced by magnetization in tbe 
thermo-electric qualities of the ferromagnetic metals are 
exactly parallel to those which it causes in their dimensions. 

A comprehensive series of experiments by Lownds (Ann, 
d. Phys. vol. iv. (1901), p. 776) shows conclusively, in 
opposition to the view long held, that the thermo-electric 
quality of bismuth is entirely unaffected by a magnetic 
field. 

Elasticity. — The results of experiments as to the effect 
of magnetization upon elasticity were until quite lately dis- 
cordant and inconclusive, sufficient care not having gonerafty 
been taken to protect the specimen under test from the 
heat radiated by the magnetizing coil. Recent researches, 
however, indicate pretty clearly that for iron and nickel 
both Young’s modulus and tho rigidity are materially 
increased when the metals are subjected to a magnetic 
field. 4 Day, finding that in very strong fields tho rigidity 
continued to increase long after magnetic saturation had 
been reached, concludes that the phenomena of magnetic 
intensity and of magnetic rigidity are quite distinct, 
a practical limit to the former being reached in com- 
paratively weak fields. This observation is of interest in 
relation to the changes of length produced by magnetism, 
though, as Barus remarks, the rigidity, unlike the length, 
never passes a maximum. Tangl’s delicate exjieriments 
show that Young’s modulus for a magnetized wire depends 
not only upon the magnetizing force, but also upon the 
tensile stress. The effects are very complex, and require 
further investigation* 

Chemical and Voltaic Effects.— Ii two iron plates, one 
of which is magnetized, are immersed in an electrolyte, 
a current will generally be indicated by a galvanometer 
connected with the plates. 

As to whether the magnetized plate becomes positive oi negative 
to the other, different mmAmmlsm arc not in agreement. It has, 
however, bien shown by Rummzescu \7 cap. du Vongrts 2nl. de 
Phys., Paris, 1900, p. 661) that tho true otloct of magnetization is 
liable to be disguised by secondary or parasitic phenomena, arising 
ohieflv from polarization of the electrodes and from local venations 
in the concentration and magnetio condition of the electrolyte ; 
these may be avoided by working with weak solutions, exposing 
only a small surface in a non-polar region of the metal, and sttb- 

2 Ohassaont, a R vriTcxvL (1898), p. 977 .-~Lala and Foubnik* 
a J?. tol cx*iih (1806), P* 801 . — Houlkviqne, Joum. de Phys. vol. V. 

(1 M)!i£ A*. Joum. »u yoL iiL (1897), p. 449,- Smxw i wd 
Doubt, PAjm. Rev- vol lx. (X899), p. H®. vol. x. (1900), 
p. 101.— Babui, Am. Jwm. 8» y&. *• ( 190 °)» P- * 07, Tami » 
Am, 4. Ph$*. vol. vL (1W1). P- M, ft VL 57 
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“alectromative force of msgnetixatkm le, for e gireti »p«sini*n, 
jjrffectljr definite both in^ direction^ ^^ig^iaemg^tude; 

of^iHe field - strength alone, the curves showing the* relation^of 
electromotive force to field-intensity bearing a rough resemblance 
to the familiar I-H curves. The value of the E.M.F. when 
H a* 2000 is of the order of 1/100 volt for iron, 1/1000 volt for nickel, 
and 1/10,000 for bismuth. When the two electrodes are ferro- 
magnetic, the direction of the current through the liquid is from 
the unmapetized to the magnetised electrode, the latter being 
least attacked ; with diamagnetic electrodes the reverse Is the case. 
Huimusoscu shows that these results are in accord with theory. 
Applying the principle of the conservation of internal energy, he 
demonstrates that for iron in a field of 1000 units and upwards 
the E.M.F. of magnetization is , 


E _i * 

27 


approximately, 


l being the electrochemical equivalent and 8 the density of the 
metal. Owing to the difficulty of determining the magnetization 
I and the susceptibility tc with accuracy, it has not yet been possible 
to submit this formula to a quantitative test, but it is said to 
afford an indication of the results given by actual experiment. It 
has been discovered by Nichols and Franklin (Am. Joum. Sci. 
yol. xxxiv. (1887), p. 419 ; vol. xxxv. p. 290) that the transition 
from .the “ passive ’^to the activo state (see Ency. Brit . vol. xiii. 
p. 279) of iron immersed in strong nitric acid is facilitated by mag- 
netisation, the temperature of transition being lowered. This is 
attributed to the action of local currents set up between unequally 
magnetized portions of the iron. Similar results have been obtained 
by Andrews (Proc. Buy. Soc . vol. xlviii. (1890), p. 110). 





mi# be lifted 'a*/*, temperature correction 

out fa-air, 1 „ . 

Fleming arid Dewar determined the 
liquid oxygen (Proc. Roy, Soc, vol. lx. (1896), p. 388;; 
vol. lxiii. p. 311) by two different methods. In the ifirst 
experiments it was calculated from observations of $hie 
mutual induction of two conducting circuits in air and in. 
the liquid ; the results for oxygen at -182° C. were ; ■ § 

/a® 1*00287, 228 x 10~« 

In the second series, to which greater importance is attached, 
measurements were made of the force exerted in a diver- 
gent field upon small balls of copper, silver, and other 
substances, first when the balls were in air and afterwards 
when they were immersed in liquid oxygen. If V is the 
volume of a ball, H the strength of tho field at its centre, 
and k! its apparent susceptibility, the force in the direc- 
tion x is /*= k'VH x dPLjdx ; and if *' a and k 0 are the 
apparent susceptibilities of the same ball in air and in 
liquid oxygen, K a - k 0 is equal to the difference between 
the susceptibilities of the two media. The susceptibility 
of air being known — practically it was negligible in these 
experiments — that of liquid oxygen can at once be found. 
The mean of 36 experiments with 7 balls gave 

1*00407, k« 324 x 10”°. 


Fkkuly Susceptible Substances. 


Water, — The following are recent determinations of the 
magnetic susceptibility of water : — 


Observer. 

Quincke 

Du Bois 

Curie 

Townsend 

Fleming and 
Dewar 

Koonigsborger 

; Jiiger and 
Meyer 


*x J0". Publication. 

-0*797 at 18° C. Wicd. Ann. vol. xxiv. 

p. 387, 1885. 

-0*837 (1 - 0*0025 S - 15") Wicd. Ann . vol. xxxv. 

n. 137. 1888. 


- 0*790 at 4° C. 

0*77 

-0*74 

- 0*803 at 21° O. 

- 0*089 (1- 0*001 ©0 


C, 11. vol. oxvi. p. 130, 
1893. 

Phil. Trans, vol. 

clxxxvii. p. 544, 1890. 
Proc. Boy. Soc. vol. 

lxiii. p. 311, 1898. 
Wicd. Ann. vol. lxvi. 

t>. 698, 1808. 

Wied. Ann . vol. Ixvii. 
p. 707, 1899. 


Oxygen and Air . — The best modern determinations of 
the vaiuo of k foi* gaseous oxygen agree very fairly well 
with that given by Faraday in 1853. (See Ency, Brit. 
vpl. xv. p. 267.) Assuming that for water k « - 0*8 x 10 6 , 
his value of k for oxygen at 15* C. reduces to 0*15 x 10“ tf . 
Important experiments on the susceptibility of oxygen at 
different pressures and temperatures have been carried out 
by P, Curio (C, R, vol. cxv. p. 805; vol. cxvi. p. 136; 
Joum. de Phys. [3], vol. iv. p. 204). He found that the 
susceptibility for unit of mass, K, was independent of both 
pressure and magnetizing force, but varied inversely as the 
; absolute temjxjrature, 0, so that 10°K« 33700/0. Since 
the mass of 1 cub. cm. of oxygen at 0° C. and 760 mm. 
pressure is 0*00141 grm., tho mass at any absolute 
temperature 0 is by Charles’s law 0*00141 x 273/0 = 
6*3849/0 grm. ; hence the susceptibility per unit of volume 
at 760 mm. will be 


* » 10~ 6 x 0*3849 x 337OO/0 2 
=» 10~ 6 x 1297O/0 2 . 

Atl5°C. 0 - 273 + 15 * 288, and thereforeK - 0*156 x 10~ 6 , 
nearly the samo as the value found by Faraday. At 
, 0° C., k® 0*1 74 x 10~ 6 . For air Curie calculated that 
the susceptibility per unit mass was 10°K*» 7830/0; or, 
taking the mass of 1 c.c. of air at 0° C. and 760 mm. a$ 


A small but decided tendency to a decrease of suscepti- 
bility in very strong fields was observed. It appears, 
therefore, that liquid oxygen is by far the most strongly 
paramagnetic liquid known, its susceptibility being more 
than four times greater than that of a saturated solu- 
tion of ferric chloride. On the other hand, its suscepti- 
bility is about 50 times less than that of Hadfield’s 
1 2 per cent, manganese steel, which is commonly spoken 
of as non-magnetizable. 

Bismuth, —Bismuth is of special interest, as being tlj 
most strongly diamagnetic substance known, the meawng 
value of the seven determinations of its susceptibility 
given in Ency. Brit, vol. xv. p. 268, being - 14*6 x 10“°. 
The magnetic properties of the metal at different tempera- 
tures and in fields up to 1350 units have been studied by 
P. Curie (loc. cit.\ who found that its “specific suscepti- 
bility ” (K) was independent of the strength of the field, 
but decreased with rise of temperature up to the melting- 
point, 273 g C. His results appear to show the relation 

-Kx 10° = 1*381 -0*001551°. 

Assuming the density of Bi to be 9*8, and neglecting 
corrections for heat dilatation, his value for the suscepti- 
bility at 20° C. is equivalent to - 13*23 x 10“ 6 . As 
the temperature was raised up to 273°, k gradually fell to ’ 
- 9*38 x 10“ 6 , rising suddenly when fusion occurred to 
-0*37 x 10"°, at which, value it remained constant when 
the fluid metal was further heated. Fleming and Dewar 
give for the susceptibility the values - 13*7 x 10~° at 15° 
O. and - 15*9 x 10" 0 at- 182“, the latter being approxi- 
mately equivalent to K x 10° «= - 1*62. Putting t° = - 182 
in the equation given above for Curie’s results, we get 
K x 10 6 = -1*66, a value sufficiently near that obtained 
by Fleming and Dewar to suggest the probability that the 
diamagnetic susceptibility varies inversely as the tempera* 
ture between - 182° and the melting-point. 

Other JHamagnetics , — The following table gives Curic’B 
determinations (Joum. de Phys, vol. iv. (1895), p. 204) 
of the specific susceptibility K of other diamagnetic sul£ 
stances at different temperatures. It should be not&i.that 
K ® k/density. 





i chloride v, * : i . t. 
'*■>■„ wlpWto •. •'« 

„ " nftfote (ftiiion 350*) 

Quartz .’ 1 . , 

Bnlphur, solid or fused 

8eleaium, solid or fused 
„ fused . 

Tellurium .... 

Bromine .... 

Iodine, solid or fused . 

Phosphorus, solid or fiised . 

„ amorphous . 

Antimony, electrolytic 

Bismuth, solid . 

” fused . 


lriTvi ; .S'St 



V. - /■ ■ 

'-4W 

15*189 ■■ 

.0*790 

16-4$*’. 

, i 0*580 

IB-485 

0*550 

17-480 

0*480 

18 ^ 420 

0-380 

18-430 

0*441 

18-225 

0-510 

20-200 

0-320 

240 - 415 

0*807 

20-305 

0*311 

20 

0-410 

18-164 

0-385 

39-71 

0-920 

20-275 

0*730 

20 

0-680 

540 

0-470 

20 

1-350 

273 

0-957 

273 - 405 

0-038 


451 


; *k, hr table accompanying Koejtfgsberger’s paper the 
elements are arranged upon the periodic system and the 
atomic susceptibility (product of specific susceptibility 
into atomic weight) is given for each, It appears that 
the elements at about the middle of each row are the most 
strongly paramagnetic; towards the ends of a row the 
susceptibility decreases, and ultimately becomes negative. 
Thus a relation between susceptibility and atomic weight 
is clearly indicated. Tables similarly arranged, but much 
more complete, have been published by Meyer ( Wied. 
Ann. vol. lxviii. (1899), p. 325, and vol lxix.; p. 236), 
whose researches have filled up many previously existing 
gaps. The values assigned to the atomic susceptibilities 
of most of the known elements are up] tended. According 
to the notation adopted by Meyer the atomic susceptibility 
k--K* atomic-weight/ (density x 1000). 


For all diamagnetic substances, except antimony and 
bismuth, the value of K was found to be independent of 
the temperature. 

Paramagnetic Substances . — Experiments by Henderson 
{PhiL Trans, vol. clxxxvii. (1896), p. 533) show that 
the susceptibility of solutions of salts of iron is indepen- 
dent of the magnetizing force, and depends only on the 
quantity of iron contained in unit volume of the liquid. 
If W is the weight of iron present per c.c. at about 10“ C., 
then for ferric salts 

10 6 k«266W -0*77 


and for ferrous salts 


10 fl #c = 206W - 0*77, 

the quantity - 0*77 arising from the diamagnetism of the 
water of solution. Annexed are values of 10 6 k for the 
different salts examined, w being the weight of the salt 


Salt. 10«*-H)*77. 

FcaOl* . . 91 *6u> 

Fo tt (80 4 )j| . . 74 -5iv 

Foa(N0 3 ) tt . 61 -!>w 


Salt. 10«*+0-77. 

Fe01 9 . . . 90*8i« 

FcS0 4 . . . U-dw 


per c.c. of the solution. Susceptibility was found to 
diminish greatly with rise of temperature. According to 
Jiigei* and Meyer ( Wien. Akad. Sitz. vol. cvi. Il.a, p. 623, 
and vol. evii. Il.a, p. 5) the atomic susceptibilities k of the 
metals nickel, chromium, iron, cobalt, and manganese in 
.solutions of their salts are as follows : — 


Metal. fcxm 
Ni . 4-95 = 2-6x2 

Cr . 6-25=2*5 x *2-5 

Fe(l) 7-5 =2-5x3 


Mittal. fcxlO*. 

Co . 10*0=2*5 x 4 

Ko(2) . 12*6=2*5 x 5 

Mu . 15*0=2*5x6 


Fe(l) is iron contained in FeCL and Fe(fi) iron contained 
in FeB0 4 and Fo 8 (N0 8 ) d . 

Curio has shown, for many paramagnetic bodies, that 
the specific susceptibility K is inversely proportional to 
the absolute temperature 0. Du Bois believes this to 
be an important general law, applicable to the case of 
every paramagnetic substance, and suggests that the 
product K0 should be known as “ Curie’s constant ” for 
the substance. 

Elementary Bodies and Atomic Susceptibility. — Among 
a large number of substances the susceptibilities of which 
have been determined by Koenigsberger ( Wicd. Ann. vol. 
lxvi, (1898), p. 698) are the following elements : — 


Element. *xl0«. 

Copper . . -0*82 

Silver . . —1-51 

Gold . . -3*07 

Zinc -0*96 

Tin . . +0-46 

Lead . . -1*10 

Thallium . -4-61 

Sulphur . . -0*88 

Befemum (red) -0-60 


Element. *xin«. 

Tellurium . - 2*10 

Graphite . + 2 

Alumiuium . +1*80 

Platinum . * 22 

Palladium . + 60 to 60 

Tungsten . * 14 

Magnesium . + 4 

Sodium . + 2*2 

Potassium . * 3*6 


El 

im 

El 

llM 

.... .. 

El 

10*/,; 

Be 

+ 0*72 

Ou 

■ 0-006 

Cs 

- 0 03 l 

B 

+ 0-05 

Zn 

- o-oio 

Ua 

- 0-02 1 

C 

-0-05 

Ga 


ba 

+ 13-0 

N 


? 

Go 


C« 

+ 34-0 

O 

+ 


As 

? 

Pr 


FI 

-0*01' 

So 

- 0*025 

N T d 

+ 11 




Jlr 

- 0*033 

Ha 


Na 

-0*006' 



Gd 

+ J® 

Mg 

+ 0*014 

Rb 

-0*02' 



Af 

+ 


Sr 

-0*02' 

Er 

+ 11 *8(7) 

Si 

+ 0*002 

Y 

+ 3‘2(?) 



P 

- 0*007 

Zr 

-0-014 

Yb 



+ (?) 

8 

-0*011 

Nb 

+ 0*49(?) 

Ta 

+ 1 *02(?) 

Cl 

- 0 02* 

1 Mo 

+ 0-024 

W 

+ o-l 




1 Eu 

+ 

Os 

+ 0-074 

K 

-0*001* 

Eh 

+ 

Ir 

+ . 

Ca 

-0-003 1 

Pd 

+ 0-55 

Pt 

+ 0-227 

Sc 



Ag 

-0-016 

Au 

-0-031 

Ti 

+ 0-09 

Cd 

-0-015 

Hg 

-0*030 

Y 

4 0*17 

In 

-001 1 

Ti 

-0*93 

Cr 

+ ] 


Sn 

+ 0-004 1 

Pb 

-0*025 

Mn 

+ 


Sb 

- 0-009 

Bi 

-0*023 

Fo 


. P 

Te 

- 0-039 



Co 

+ 

oo 

I 

-0*040 

Th 

+ 16*0(7) 

Ni 

+ J 




U 

+ 0*21 


Meyer thinks that the susceptibilities of the metals praseodidy- 
miurn, neodidymiuiu, ytterbium, samarium, gadolinium, and 
erbium, when obtained m a pure form, will bo found to equal or 
even exceed those of the well -Known ferromagnetic metals. Many 
of their compounds arc very strongly magnetic, erbium, for example, 
in Er a 0 3 being four times as strong os iron in the familiar magnetite 
or lodestonc, Fe^O* The susceptibilities of some hundreds of 
inorganic compounds have also been determined by the same in- 
vestigator (loc. c/d.). Among other recently published researches 
relating to atomic and molecular magnetism are those of Liebkuecht 
and Wills (Ann. d. Phys. vol. i. (1900), p. 178), du Bois and 
Liebknecht ( ibid. p. 189), and Meyer ( ibid. p. 668). An excellent 
summary of the present state of knowledge regarding the maguetio 
properties of matter, with many tables and references, has been 
compiled by du Bois ( llcport to the Vanyrte Int. do Phys. 9 Paris, 
1900, vol. i’i. p. 460). 

Molecular Theory of Magnetism. 

According to Weber’s theory, the molecules of a ferro- 
magnetic metal are small permanent magnets, the axes of 
which under ordinary conditions are turned indifferently in 
every direction, so that no magnetic polarity is exhibited 
by the metal as a whole ; a magnetic force acting upon the 
motal tends to turn the axes of the little magnets in one 
direction, and thus the entire piece acquires the properties 
of a magnet. If, however, the molecules could turn with 
perfect freedom, it is clear that the smallest magnetizing 1 
force would be sufficient to develop the highest possible 
degree of magnetization, which is of course, not the case. 
Weber therefore supposed each molecule to be acted on by 
a force tending to preserve it in its original direction, the 
position actually assumed by the axis being in the direction 

1 Calculated. 
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of tJw jwdtant of this hypothefcical f orce andthe applied 
magnetimg force. Maxwell (Electricity and Magnetism, 

§ 444), recognizing that the theory in this form gave no 
account of residual magnetization, made the further assump- 
tion that if the deflection of the axis of the molecule exceeded 
a certain angle, the axis would not return to its original 
position when tho deflecting force was removed, but would 
retain a permanent set. Although the amended theory as 
worked out by Maxwell is in rough agreement with certain 
leading phenomena of magnetization, it fails to account for 
many others, and is in some cases at variance with observed 
facts. 

Ewing ( Proc , Roy, Soc, vol. xlviii. (1890), p. 342) has 
demonstrated that it is quite unnecessary to assume either 
the directive force of Weber, the permanent set of Maxwell, 
or any kind of frictional resistance, the forces by which the 
molecular magnets arc constrained being simply those due 
to their own mutual attractions and repulsions. The effect 
of these is beautifully illustrated by a model consisting of 
^pumber of little compass needles pivoted on sliarp points 
arid grouped near to one another upon a board, which is 
placed inside a large; magnetizing coil. When no current 
is passing through the coil and the magnetic field is of 
zero strength, the needles arrange themselves in positions 
of stable equilibrium under their mutual forces, pointing in 
m&uy different directions, so that there is no resultant mag- 
netic moment. This represents tho condition of the mole- 
cules in unmagnotized iron. If now a gradually increasing 
magnetizing force is applied, the needles at first undergo a 
stable deflection, giving to the group a small resultant 
moment which increases uniformly with the force ; and if 
the current is interrupted while the force is still weak, the • 
needles merely return to their initial positions. This 
illustrates the first stage in the process of magnetization, 
when the moment is proportional to the field and there is 
no hysteresis or residual magnetism (see ante, p. 436). A 
somewhat stronger field will deflect many of the needles 
beyond the limits of stability, causing them to turn round 
and form new stable combinations, in which the direction 
assumed by most of them approximates to that of the 
field. The rearrangement is completed within a compara- 
tively small range of magnetizing force, a rapid increase of 
the resultant moment being thus brought about. When 
the field is removed, many of the newly formed combina- 
tions are but slightly disturbed, and the group may 
consequently retain a considerable resultant moment. 
This corresponds to the second stage of magnetization, in 
which tho susceptibility is large and permanent mag- 
netization is set up. A still stronger magnetizing force 
lias little effect except in causing the direction of the 
needles to approach still more nearly to that of the field ; 
if the force were infiuite, every member of the group 
would have exactly the same direction, and the greatest 
possible resultant moment would be reached ; this illustrates 
“ magnetic saturation ” — the condition approached in the 
third stage of magnetization. When tho strong magnetiz- 
ing field is gradually diminished to zero and then reversed, 
the needles pass from one stable position of rest to another 
through a condition of instability ; and if the field is once 
more reversed, so that the cycle is completed, the needles 
agaiu pass through a condition of instability before a posi- 
tion of stable equilibrium is regained. Now the unstable 
movements of the needles are of a mechanically irreversible 
character ; the energy expended in dissociating the members 
of a combination and placing them in unstable positions 
assumes the kinetic form when the needles turn over, and is 
ultimately frittered down into heat. Hence in informing 
a cycle there is a waste of energy corresponding to what 
has been termed hysteresis-loss. 

Supposing Ewing’s hypothesis to be correct, it is clear 


that if the pieoe irf irqn were revawd 

by a strong rotating Add instead of fy a field alternating 
through zero, the loss of energy by hysteresis should be 
little or nothing, for the molecules would rotate with the 
field and no unstable movements would be possible. 1 Some 
experiments by F. G. Baily (Phil, Trans . voL clxxxvii. 
(1896), p. 715) show that this is actually the case* With 
small magnetizing forces the hysteresis was indeed some- 
what larger than that obtained in an alternating field, 
probably on account of the molecular changes being forced 
to take place in one direction only ; but at an induction of 
about 16,000 units in soft iron and 15,000 in hard steel 
the hysteresis reached a maximum and afterwards rapidly 
diminished. In one case the hysteresis loss per cubic 
centimetre per cycle was 16,100 ergs for B= 15,900, and 
only 1200 ergs for B — 20,200, the highest induction 
obtained in the experiment ; possibly it would have vanished 
before B liad reached 21,000. 2 These experiments prove 
that actual friction must be almost entirely absent, and, as 
Baily remarks, the agreement of the results with the pre- 
viously suggested deduction affords a strong verification of 
Ewing’s form of the molecular theory. Ewing has himself 
also shown how satisfactorily this theory accords with 
many other obscure and complicated phenomena, such as 
those presented by coercive force, differences of magnetic 
quality, and the effects of vibration, temperature, and 
stress ; while as regards simplicity and freedom from 
arbitrary assumptions it leaves little to be desired. 

The next problem which awaits solution concerns the 
origin of molecular magnetism. Why is it that the 
molecules or atoms of iron, nickel, cobalt, and perhaps one 
or two of the rarer metals, have the properties of little 
magnets, while those of other substances arc magnetic 
only in an immensely inferior degree, or not at all 7 
Ampere’s hypothesis that an electric current constantly 
circulates around each magnetic molecule (Encyclopaedia 
Pritannicdy vol. viii. p. 76) still holds its ground, though 
in a somowhat modified form. Rowland, carrying out 
in 1 87 G an experiment which had been proposed by 
Maxwell a few years earlier, showed that a revolving 
electric charge produced the same magnetic effects as a 
current, and it has been supposed that molecular magnetism, 
may be; due, not to currents in the sense contemplated by 
Ampfere, but to the rapid revolution of electrostatic 
charges. Such a hypothesis has acquired additional 
probability from the researches of J. J. Thomson and 
others. Thomson has demonstrated the existence, under 
many different conditions, of particles more minute than 
anything previously known to scienco. The mass of each 
is about a thousandth part of that of a hydrogen atom, and 
with each is indissolubly associated a charge of negative 
electricity equal in quantity to about 6x10” 10 C.G.S. 
electrostatic unit. These particles, which were termed by 
their discoverer corpuscles , are more commonly spoken of 
as electrons , 3 the particle thus being identified with tho 
charge which it carries. With every material atom in a 
neutral condition there is linked, as Thomson believes, 
one or more detachable corpuscles, tho number depending 

1 This deduction from Ewing’s theory appears to have been first 
suggested by J. Swinburne. See Industries, 1890, p. 289 

“ Beattie {Phil. Mag . vol. i. (1901), p. 642) has found similar- 
effects in nickel and cobalt. 

3 The charge associated with a corpuscle is the same as that carried! 
by a hydrogen atom. Stoney in 1881 (Phil. Mag, vol. xi. p. 887 P 
pointed out that this latter constituted the indivisible “ atom of- 
electricity," or natural unit charge ; inter he proposed (Trans, Roy, 
Dub. Soc. vol. iv. (1891), p. 583) that such unit charge should be called 
an “ electron." The application of this term to Thomson’s corpuscle 
implies, rightly or wrongly, that, notwithstanding its apparent mass, 
the corpuscle is in fact nothing more than an atom of electricity. 
The question whether a corpuscle actually has a material gravitating? 
nucleus is undecided. 

c 
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■ fcpoa the valency fal&dtom: if the atom losea a 
^iptwcfe, it becomes pbrftivdy electrified ; if it receives 
adcutional corpuscles, it is negatively electrified. The 
j» ocess of electric conduction in metals consists in the 
movement of detached corpuscles, and many other phe- 
nomena, both electrical and thermal, can be more or less 
completely explained by their agency. Attempts have 
been made to account quantitatively for the magnetic 
properties of iron and other substances on the supposition 
that the corpuscles or electrons revolve like satellites in 
orbits around the atoms with which they are associated. 
The period of revolution would* necessarily be almost 
evanescent. It has been calculated by Lang (Ann. d. Phys. 
vol. ii. (1900), p. 483) that if tho iron atom is regarded 
as divalent, the electrons must travel at a speed compar- 
able with that of light, completing at the lowest estimate 
more than a trillion revolutions in a second. Such 
methods of explaining magnetic phenomena are not free 
from difficulties, and so far they have failed to give any 
clear indication of a physical cause for the sharply defined 
difference which exists between ferromagnetic and other 
bodies. But though at the time of writing no detailed 
hypothesis has met with general acceptance, it can hardly 
be doubted that by further researches upon the lines of 
those to which reference has been mode, much new light 
will in the near future be thrown upon some of tho most 
obscure problems of magnetism. 

Authorities. —In addition to the works already cited in text 
and footnotes, the following may be mentioned : — Mascart and 
Joubert. Electricity and Magnetism. Trans, by Atkinson. 
London, 1883. — J. C. Maxwell. Electricity and Magnetism. 
3rd edit. Oxford, 1892. — J. A. Ewing. Magnetic Induction in 
Iron and other Metals. 3rd edit. Loudon, 1900.— J. J. Thomson. 
decent demarches in Electricity and Magnetism. Oxford, 1893. — 
H. nu Bois. The Magnetic Circuit. Trans, by Atkinson. 
London, 1896. — A. Gray. Treatise on Magnetism and Electricity. 
London, 1898. — J. A. Fleming. Magnets and Electric Currents. 
London, 1898. — 0. Maurain. Le Magnetisms dv, Fer. Paris 
[1899].— E. SoHMIDT. Die Magnetische Untersuchung des Eisens 
und verwandter Metalle , Halle a. S., 1900. — Jlapports da Congrts 
International de Physique, vol. ii. Paris, 1900. (s. Bj.J 

Magnetism, Terrestrial.— § l. in the earlier 
volumes of the Encyclopaedia Britannica Dr Balfour 
Stewart treated terrestrial magnetism as part of the sub- 
ject of Meteorology (ninth edition, vol. xvi. p. 159). For 
brevity his article is distinguished here by the letter S. 
For the saino reason the letters R and T are employed to 
denote respectively the Repertorium fur Mcteorologie, and 
the journal Terrestrial Magnetism , edited by Dr Bauer. 

§ 2. Tho instruments mentioned in S are still those in 
most general use, but a variety of now, forma have been 
Instru - employed during recent years. Amongst these 

meats' may mentioned “earth-inductors,” or rotating 
coils, for determining the inclination by induc- 
tion methods, magnetometers and magnetographs with 
small magnets (Ann. du Bureau Central Meteorologique de 
France , vol. i. 1884, p. Bb7, Ac. ; Wied. Ann. vol. xix. p. 
130, vol. xxix. p. 47, vol. xl. p. 489, vol. lxiv. p. 735, 
Ac.), and very open scale instruments employed by, 
amongst others, Kohlrausch ( Wied. Ann vol. lx. p. 336, 
Ac.) and Eschenhagen (T, vol. i. 1896, p. 55; Sitz der k. 
Preuss. AJcad. der Wiss. 30th July 1896 and 24th June 
1897 ; Verha,nd. der Deutschen Physih. Gesellsch. 1899, p. 
147, Ac.). Under Wild’s auspices a variety of forms of 
magnetometers and earth-inductors have been used by the 
Russian magnetic service in field and observatory work, in 
Arctic regions as well as in temperate climates. A summary 
of modern magnetic instruments, including earth-inductors, 
with illustrations of Wild’s chief forms, was communicated 
by Edelmann to the Chicago Meteorological Congress 
(Bull. No. ll f Part //., U.S. Dept, of Agriculture, 1895). 
The degree of' accuracy obtainable with these instruments 
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,&8 well as with English inclinometers, and many questions 
relating to the determination of constants, have been dis- 
cussed by Wild himself (R, vol. Viii. No. 7 ; vol. xvi. No. 
2 ; vol. xvii. No. 6 ; Mem. de VAcad. des Sciences de St 
Petersbourg, vol. xxxiv. No. 11 ; vol. xxxvi. No. 1 ; vol. 
xxxvii. No. 4 and No. 6; vol. xxxviii. No. 3, Ac.). 
Investigations on these and cognate matters have also been 
published by Kohlrausch ( IF ted. Ann. vol. xv. p. 545; 
vol. xxii. p. 411 ; vol. xxxi. p. 609, Ac.), Mielberg(B, vol. 
x. No. 1), Leyst (11, vol. x. Nos. 5 and 11), Mascart (Ann. 
du Bureau Central Meteorologique, vol. i. 1890, p. B n8 ; 
Brit. Assoc. Report for 1898, p. 741, Ac.), Borgen 
(Arckiv der Deutschen Seewarte , 1891, No. 2, 1895, No. 
5, T. vol. i. p. 176 ; Beob. aus dam Mag. Obs. in Wilhelms- 
haven , 1899, Ac.), Palazzo (Ann. del T Uffido Cent. Met. 
e Geod. Ital . vol. xvi. Parte 1, 1894), Chree (Proc. Roy. 
Soc. vol. Ixv. p. 375), ami others. 

§ 3. At a magnetic observatory provision must be made 
for accommodating both absolute and self-recording instru- 
ments. In tho caso of tho former there must 
be no artificial disturbance, whether due to 
magnets or to olectric currents. In the case of 
the latter a constant source of disturbance, such as the 
proximity of a fixed magnet of unvarying strength, though 
objectionable, is not fatal, but it is essential that all variable 
disturbances should be excluded. As changes of tempera- 
ture influence magnets, and temperature corrections are 
difficult to determine accurately, uniformity of temperature 
greatly facilitates magnetic work. In recently-constructed 
magnetic chambers, at first-class observatories, every pre- 
caution is taken to exclude magnetic materials and to 
secure uniformity of temperature, and the moments and 
relative positions of the different magnets are carefully 
arranged so as to avoid mutual interference. For par- 
ticulars the reader is referred to descriptions of the 
magnetic chambers at Pavlovsk, Washington, Potsdam, 
and Parc St Maur (see report by Ensign Marsh, U.S. 
Navy ; Appendix 1. to Washington Observations for 1887 , 
U.S. Naval Observatory; T, vol. L 1896, p. 96, and 
vol. iii. 1898, p. 1), and to an elaborate description of an 
ideal building by Wild (T, vol. iv. p. 169, see also p. 153). 
Of late years the development of electric railways and 
tramways has complicated tho question. With the arrange- 
ments customary in electric traction, when the ears are 
running the effects on delicate magnetic instruments arc 
visible at a distance of several miles. By having properly 
insulated returns, and taking other precautions, these dis- 
turbing effects can probably lie so much reduced as to 
safeguard the usefulness of many existing observatories. 
These precautionary measures entail, however, some addi- 
tional expense, and the pocuniary interests concerned aro 
so powerful that the rapid development of an enlightened 
public opinion is much to be desired. In the meantime 
several magnetic observatories — e.g., those at Washington, 
Toronto, Batavia, and Vienna — have been completely 
upset, and most of thoso situated near large cities are in 
imminent danger (T, vol. ii. 1897, p. 125, and vol. iii. 
1898, p. 145; Brit. Assoc. Rep(/rt for 1898, p. 758; 
Edler, Verhandl. der Deutschen Phys. Gcseli. Jahr. 1899, 
p. 174, Ac.). 

§ 4. Magnetic changes are often very abrupt ; in half an hour 
the needle may execute a to-and-fro movement much larger than 
the moan amplitude of its movement during the day. Records, 
It is usual to coniine measurements of the records from 
magnetographs to exact hours (whether local, Gottingen, or Green- 
wich time). Consequently a good deal may depend on the precise 
time of occurrence of large erratic movements. The mean curve of 
the diurnal variation, for so long a period as a mouth even, might 
at certain seasons be considerably affected by accidents of t his kind. 
In extreme cases the trace may go off the photographic sheet, 
leaving the observer nothing to draw on but his imagination. It 
has thus long boon customary to exclude conspicuously large move- 
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meats in #m$dertng many ipeoien 6 f magnatio phenomena, and 
amy •wtttoHties have Bought to exclude even comparatively small 
irregular movements. Sabine (S, | 48) proposed to exclude any 
observed value which differed by more than a certain specified 
amount from the monthly mean of the element in question for that 
particular hour The observations so excluded were pretty 
numerous, as tho limits were usually narrow $ they were regarded 
as disturlxid Tho so-called disturbance* were found by Sabine 
(8, §| 58-59) and other investigators to occur moro frequently at 
certain soasons of the year and at certain hours of the day than at 
others ; thus their exclusion modified the diurnal inequality curves. 
In view of tho great variation in the number and amplitude of 
magnetic disturbances fiom year to year, and from station to 
station, Sabine's method of treatment is unquestionably arbitrary, 
os will be obvious from the following facts. In England in the 
course of a day it is extremely rare to have a range of 1$° in the 
declination, or of *005 0.0. S. units in tho horizontal or vertical 
components. But in polar regions, as was very fully demonstrated 
by tho international work done during the years 1882-83, larger 
disturbances aro frequent. At the British station, Fort Bae, a 
range of 11}° was observed one day in the declination, and on ten 
days in the year the range exceeded 5°. At the German station, 
Kingua Fiord, the range exceeded 5° on each of seven consecutive 
days in NovemW, and also on twelve other occasions. At the 
Finnish station, Boaaukyla, the declination range never reached 6° ; 
Init ou the other hand the horizontal force range exceeded *01 0.G.S. 
on fifteen occasions, as against thirteen such occasions at Fort Kao 
and three at Kingua Fjord. At the Russian station, 8sagyster, on 
the Lena, the declination range exceeded 5° on only fivo occasions, 
and the horizontal force range only onco reached *01 C.G.S. ; but 
on the other hand the vortical force range oxoeoded 0*1 on about 
four days on the average out of five, and on one occasion it attained 
the onormous value of *208 C.G.S. units. 

8 5. During recent years Sabine’s method has been 
largely abandoned in favour of a suggestion of Wild’s to 
select for each month a few specially quiet or 
nornta l days, and to employ these alone for 
many purposes. Whore the time and staff avail- 
able for reducing tho records is limited, this plan has 
obvious economic advantages. Largely for this reason, 
two British observatories, Kew and Falmouth, during 
tho decade 1890-1900 confined their attention to quiet 
days alone. To secure uniformity, tho quiet days em- 
ployed — five a month — wore selected at the end of 
each year by the Astronomor Royal. At some seasons 
it is exceptional to meet with a day’s curve entirely free 
from sinuosities. At the English observatories, when 
sinuosities occur on a selected quiet day, the portion of 


TERBSSJ&IAl 

the is 

curvature drawn fqsehaad. At St Fetenflmr* tha 
ing process appears to be much more elaborate, This J* 
not the only side ou which the quiet-day system is opeft 
to criticism. A comparison of the results from normal 
(quiet) days and all days (exceptionally large movements 
alone excluded) between 1873 and 1885 at St Petersburg 
and Pavlovsk, by Muller (R, vol. xiL, No. 8, 1889), showed 
a systematic difference between the mean annual values of 
certain of the magnetic elements as calculated from the 
two sets of data. An examination by Ellis ( Brit Asmoc, 
Report for 1898, p. 8(5) of the Greenwich data for the 
years 1889 to 1896 presented similar features. Table I. 
gives tho average excesses found in these two researches 
for the quiet day over the all-day means, taken alge- 
braically. 


Table I. — Differences, Quiet lees All-day Means. 


Station. 

Declination 
+ to West 

Horl. Force. 
Unit ** 

lx 10’S C.O.S. 

Vertical Force. 
Unit* 

ixio-«c.as. 

Inclination. 

St Petersburg 
Greenwich . 

+ 0'-24 
+ 0' , 08 

+ 82 
+83 

-8 

-9 

-O' *23 


In the case of the declination, horizontal force, and in- 
clination, the sign of the difference was the same for every 
year examined by Muller. The magnitude, however, 
varied, with a tendency apparently to be largest numeri- 
cally in years of maximum magnetic disturbance (or sun- 
spot maxima). Thus the secular changes from year to 
year, or the mean change for a short period of years, 
deduced from quiet days only, may differ slightly from 
those deduced from all days. 

§ 6, A second unexpected feature of quiet days was dia- 


Tablk II. — (Nan-cyclic Increment). 


Station. 

Epoch. 

Decline. 

tion. 

1 Horl. 
Force. 

Vertical 

Force. 

Inclina- 

tion. 

Haw . 

1890-95 

+ 0'*07 

+ 36 

- 8. 

-O' *26 

Greenwich . 
Oolaba . 

1894-97 

+ 0' *03 
+0'*10 

+ 43 
+ 53 

— *9 



covered by Chree, viz., that the diurnal variation of certain 
of the elements as deduced from them is conspicuously 


Table III . — Mean Diurnal Inequality of Westerly Declination ( + Movement to ITVtf). 


Station . 

latitude , 
liOngi tude 
Epoch . 
Hour. 

Jan Mayen. 

71* 0' N. 

8° 28' W. 
1882-83. 
a. y. 

St Petersburg 
and Pavlov ak. 
60* 41' N. 

80* 20' K. 
1878-86. 
a. q. 

Greenwich. 

61* 28' N. 

o-cy 

1800-04. 
a. y. 

Kew. 

61*28' 

0° \V W. 
1800-04. 

Parc St Mnur 
(Pans). 

48’ 40* sr. 

2* 29* E. 
1888-07. 
a. 

Tiflib. 

41* 48' N. 
44* 48' K. 
1808-90. 

Colaba. 

18' 64' N. 
72* 49' E. 
1894-97. 

V- 

Batav la. 

fl* 11' S. 
100° 4C' E. 
1888-04. 
a. 

Mauritius. 

20* 0' 8. 

67* 88' E. 
1870-90. 
a. 

1 

i 

-6*6 

i 

-4*2 

0 

-1*8 

9 

-0*7 

-1*6 

-1*0 

-1*0 

-1*4 

-0*8 

-0*2 

! 

+0*1 

9 

+ 0*1 

2 

OHM 

-6*4 


-0*8 

-1*5 

-1*0 

-1*0 

-1*2 

-0*7 

-0*2 

-0*1 

+ 0*1 

8 

-16*2 

-7*8 

-1*2 

-1*0 

-1*4 

-1*1 

-1*1 

-1*2 

-0*7 

-0*1 

SfiSn'D^H 

+ 0*1 

4 

-10*9 

-8*4 

-1-4 

-1*3 

-1*6 

-1*4 

-1*5 

-1*2 

-0*6 

-0*1 

0*0 

+ 0*2 

5 

-17*0 

-8*1 

-1*7 

-1*8 

-1*9 

-1*8 

-2*0 

-1*6 

-0*8 

-0*2 

0*0 

+ 0*3 

6 

-137 

-7*0 

-1*9 

-2*3 

-2*8 

-2*4 

-2*5 

-1*9 

- 1*4 

-0*7 


+ 0*4 

7 

-9*3 

-5*1 

-2*2 

-2*8 

-2*7 

-8*0 

-3*1 

-2*4 

-2*1 

-3*1 

+ 0*5 

+ 0*6 

8 

-6*8 

-3*2 

-2*5 

-8*2 

- 2*8 

-8*8 

-3*4 

- 2*7 

-2*8 

-1*8 

+ 1*8 

+ 1*1 

9 

-3*7 

-0*6 

-2*3 

-3*0 

- 2*2 

-2*7 

-2*8 

-2*3 

-2*6 

-0*8 

+ 1*7 

+ 1-8 

10 

-2*4 

+ 2*1 

-1*0 

-1*7 

-0*4 

-0*9 

-0*8 

-0*5 

-1*1 

0*0 

+ 1*5 

+ 3*9 

U 

-0*5 

+ 4*6 

+ 1*0 

+ 0*4 

+ 2*2 

+ 1*7 

+ 1*8 


+ 0*9 

+ 1*0 

+0*9 

+ 1*3 

Noon 

+ 2*6 

4 6*5 

+ 3*1 

4 2*7 

H-4‘6 

+ 4*1 

+ 4*3 

+ 4*2 

+ 27 

+ 1*4 

+ 0*1 

0*0 

1 

+8-7 

+7-3 

4 4*6 

+ 4*3 

+ 5*5 

+ 6*1 

4 5*8 

+ 5*3 

+ 3*6 

+ 1*2 

-0*6 

-1*1 

2 

+6-4 

+ 7*3 

+ 4*9 

+ 4*5 

4 5*2 

+ 4*7 

+ 4*9 

+ 4*9 

+ 8*5 

+ 0*8 

-1*1 

-2*0 

*v 

+7-4 

+ 6*0 

4 4*1 

+ 3*6 

i 3*9 

+ 8*4 

+ 8*6 

+87 

+ 2*7 

+ 0*2 

-1*3 

-2*8 

4‘ 1 

+ 8*5 

+ 4*3 

4 2-7 

+ 2*3 

1 2*5 

+ 2*0 

+ 2*0 

+ 2*3 

+ 1*7 

- 0*2 

-1*2 

-1*8 

5 

+ 10*8 

+ 8*0 

+ 1*5 

+ 1*3 

4 1*2 

4 0*9 

+ 0*8 

+ 1*1 

+ 0*8 

-0*1 

-0*9 

-0*9 

6 

+ 14*2 

+ 2*3 

+ 0*6 

+ 0*7 

•1 0*3 

+ 0*8 

+ 0*2 

+ 0-2 

+ 0*8 

+ 0*1 

-0*6 

-0*1 

7 

+ 15*2 

+ 2*2 j 

0*0 

+ 0*4 

- 0*3 

0*0 

-0*1 

-0*4 

+ 0*1 

+ 0*2 

KS 

+0*1 

8 

+ 15*8 

+ 2*6 

-0*4 

+ 0*2 

- 0*8 

Sifil 

-0*4 

-0*9 

-0*1 

+ 0*2 

ms 

+0*1 

9 

+ 13*2 

+2*6 

-1*0 

0*0 

EEl 

§BI9 

-0*6 

-1*8 

-0*4 

+ 0*2 


+0*1 

10 

+ 7*4 

+ 2*0 

-1*4 

-0*2 

-1*4 

-0*7 

-0*7 

-1*5 

-0*7 

+ 0*1 

■SIS 

+0*1 

11 

+ 1*1 

+0*5 

-1*6 

-0*4 

-1*6 

-0*9 

-0*9 

-1*6 

-0*8 

0*0 

WT\W 

+ 0*1 

12 

-3*6 

-1*8 

-1*6 

-0*6 

-1*7 

-1*1 

-1*1 

-1*6 

-0*8 

-0*1 

+ 0*1 

+0*1 
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XM0 VT^Mtom Diurnal Inequality of ffafixwtal Force (unit** 1 x 10" 6 C&S.). 


nuitftnm . 

fiBMh . 
Hour. 

Jon Htyea. 

188***. 
a. 8* 

fttMenbui* 
MKlftrUa, 
187*40. 
a. * 

Greenwich. 

1890-04. 
a. 9. 

Kew. 

1890-04. 

* 

fturcSt Maur. 

1888-07. 

a . 

THUS. 

1803-90. 

a . 

Colaba. 

1804-07. 

9 

Batavia. 

1883-04. 

a 

Mauritius. 

1888-00 

« 

1 

* 

-87 

f 

-22 

/ 

+4 

+ 5 

t 

+ 5 

t 

+ 5 

! 

+5 

+ 5 

4 4 

-12 

-11 

-3 

2 

-64 

-24 

+ 4 

+ 4 

+ 4 

+4 

+ 4 

4 5 

d 4 

- 12 

-10 

-1 

3 

-74 


+4 

+ 4 

+2 

+2 

+ 4 

+ 5 

+ 1 

-12 


+1 

4 

-69 

-24 

+4 

+ 4 

+ 3 

+ 8 

+ 5 

4 5 

+ 5 

-11 

-7 

+ 2 

5 

-60 

-22 

+6 

+ 4 

+ 3 

+ 3 

+ 5 

+ 6 

45 

-11 

- 5 

+ 3 

6 

-87 

-19 

+4 

+ 4 

4 1 

+ 1 

+ 3 

f 4 

+ 5 

-8 

-1 

+ 4 

7 

-16 

-16 

+ 2 

+ 2 

-3 

-3 

-1 

+ 1 

4 2 

-3 

+ 6 

+ 7 

8 

-1 

-13 

-3 

-4 

- 10 

-10 

-7 

-5 

-3 

‘ 8 

H 14 

+ 9 

9 

+ 8 

-12 

-10 

-10 

-18 

-17 

-15 

-12 

- 9 

4 20 

+ 21 

+ 9 

10 

+ 17 

-12 

-16 

-16 

-22 

-22 

-20 

-17 

11 

4 30 

+ 31 

+ 9 

11 

+ 32 

-10 

-19 

-20 

-21 

-21 

-20 

-16 

- 7 

4 35 

+ ‘15 

+ 9 

Noon. 

+ 49 

-4 

-17 

-18 

-16 

-15 

-15 

-12 

-1 

4 31 

+ 31 

+ 8 

1 

+ 65 

+ 8 

-12 

-13 

-7 

-8 

-8 

-7 

+ 4 

4 23 1 

4 22 

4 7 

2 

+ 78 

+ 22 

-6 

-6 

-1 

-1 

-8 

-4 

+ 5 

+ 13 

+ 10 

+ 2 

8 

4 89 

+ 87 

0 

0 

+ 3 

+ 3 

+ 1 

-1 

+ 3 

i 4 

- 1 

-2 

4 

4 83 

+ 48 

+ 8 

+3 

+ 6 

+ 5 

43 

0 

-2 

-3 

-9 

-6 

5 

( 68 

+ 49 

+ 6 

+ 6 

+ 8 

+ 8 

+ 6 

+ 2 

-5 

-7 

-13 

-7 

6 

4 87 

+ 43 

+ 6 

+ 6 

+ 10 

+ 10 

+ 8 

+ 4 

-6 

-9 

-11 

-7 

7 

+ 13 

+ 30 

+ 7 

+ 7 

4 11 

4 11 

+ 10 

+ 6 

-5 

-10 

-15 

-7 

8 

-11 

+ 15 

+ 8 

+ 8 

+ 10 

+ 10 

+ 9 

+ 7 

-2 

-12 

-16 

-8 

9 

-33 

+ 1 

+ 9 

+ 9 

+ 9 

+ 9 

+ 8 

+ 7 

+ 1 

-12 

16 

-8 

10 

-36 

-10 

+ 8 

+ 9 

+ 8 

+ 7 

+ 7 

+ 6 

+ 3 

-12 

-16 

-8 

11 

-40 

-16 

+ 7 

+ 8 

+ 7 

+ 7 

+ 6 

+ 6 

+ 4 

-12 

-15 

-7 

12 

-61 

-20 

+ 6 

+ 6 

+ 6 

+ 6 

+ 5 

+ 6 

+ 4 

-12 

-13 

-5 


non-cyclic (Brit- Assoc. Reports , 1895, p. 209 ; and 1896, 
p. 231). On the average, from 1890 to 1895, the hori- 
zontal force at Kew increased 21 x 10“ 5 C.G.S. units 
a year, so that its value at the second midnight of an 
average day exceeded its value at the first midnight by 
approximately 6 x 10 ~ 7 C.G.S. On the average quiet day, 
bowrox, the homwAfcl {\ytv& inctfe&attd 10”° C.G.S. 
Similar phenomena at Greenwich were discussed by Ellis 
(Brit. Assoc. Reports , 1896, p. 238 j and 1898, p. 80), and 
they are apparent in the records of other observatories, 
€.//., Falmouth, Parc St Maur (Paris), and Colaba (Bom- 
bay), where the Astronomer Royal’s quiet days have been 
tabulated. Table IT. gives mean values for the non-cyclic 
increment during, twenty-four hours from midnight to mid- 
night. Declination is taken + to the west, and the unit of 
force is 1 x 10~ fl C.G.S. The data for Kew and Green- 
wich were given by Chroe and Ellis (Ac.); those for 


Colaba are deduced from Mag. and Met. Observations 
made at the Govt. Obi., Bombay (Api>endices to years 
1890-97). 

As magnetic forco is usually measured to 1 x 10~ B 
C.G.S. unit, and angular movement to 0'*1, non-cyclic 
changes such as appear in Table II. are iar fiom negli- 
gible. The effect vfwrid a, 

element into the diurnal inequality. Chiee and Ellis 
eliminate it on the provisional hypothesis that it takes 
place uniformly throughout the twenty-four hours. Pheno- 
mena closely analogous to, if not identical with, the non- 
cyclic effect have l>een detected by van Bemmelon in the 
case of days near times of large magnetic disturbances 
( Meteorologische Zeitsrhrift , September 1895). 

8 7. The values of the magnetic elements at any given 
Rtation are in a state of constant change. Part of the 
change arises from causes of a jieriodic character, and of 


Table V . — Diurnal Inequality of Vertical Force (unit =~ 1 x 10~ 6 C.G.S.). 


Station . 
Epoch . 

Jan Mayen 
1882-83. 

8t Petersburg 
and Pavlovsk. 
1878-86. 

Greenwich 

1800-04. 

Parc St Maur 
(Paris) 
1888-07 

Tiflls. 

1808-06. 

Batavia. 

1888-04. 

Mauritius. 

1881 00. 

Hour 

a. 

9- 

•« 

9 

a. 

Q 

a 

a. 

a 

a 

1 

4 65 

+ 8 

-7 

-1 

t 

-8 

r 

-1 

t 

0 

t 

4 3 

f 

+ 7 


2 

+ 65 

+ 2 

-7 

-1 

-4 

-1 

0 

+ 2 

+ 5 

+ 2 

8 

+ 56 

-1 

-7 

-1 

-4 

0 

-1 

+ 2 

+ 4 

+ 2 

4 

+87 

-5 

-6 

0 

-8 

+1 

0 

+ 2 

+ 3 

+ 2 

5 

+ 16 

-7 

-5 

0 

-2 

+ 2 

0 

+3 

+ 2 


6 

-7 

-8 

-4 

0 

-1 

+ 2 

+1 

+ 4 

41 


7 

-17 

-6 

-8 

0 

0 

+ 3 

+1 

+ 4 

0 


8 

-14 

-4 

-2 

0 

0 

+ 2 

0 

+ 3 

-3 

■ 

9 

-9 

-0 

-8 

-1 

-3 

-2 

-4 

-1 

-11 


10 

-6 

+ 5 

-2 

-2 

-7 

-6 

-8 

-7 

-20 

SBE12H1 

11 

-6 

4 10 

-3 

-4 

-10 

-10 

-12 

-12 

-26 


Noon 

-10 

+ 16 

-3 

-5 

-10 

-11 

-12 

-13 

-27 


1 

-18 

+ 21 

-1 

-4 

-6 

-8 

-9 

-11 

-21 


2 

-24 

+ 23 

+ 2 

-1 

-1 

-8 

-3 

-7 

-13 

- 9 

8 

-81 

+ 20 

4 8 

42 

+ 4 

+ 2 

+ 2 

-3 

- 4 

-8 

4 

-40 

+ 18 

4 9 

+ 3 

+ 8 

+ 4 

+ 6 

+ 1 

+ 4 


6 

-48 

+ 2 

’+10 

+ 3 

+ 10 

+ 6 

+ 7 

+ 3 

+ 10 


6 

-58 

-9 


+ 8 

+ 10 

+ 6 

+ 8 

+ 4 

+ 13 


7 

-47 

-18 

+ 9 

+ 3 

+ 9 

+ 5 

4 7 

+ 4 

+ 14 


8 

-86 

-20 

+ 8 

+ 3 

+ 7 

+ 4 


+ 4 

+ 14 


9 

-7 

-19 

+ 6 

+ 2 

+5 

+ 8 

45 

+ 4 

+ 14 



+ 18 

-18 

+ 3 

+ 2 

+ 2 

+2 

+ 3 

+ 4 

US 


11 

+ 42 

-5 

-2 

0 

0 

+ 1 

+ 2 

+4 

+ 11 


12 

+ 54 

0 

-5 

-1 

-2 

0 

+ 1 

+3 

+ 9 

+2 | 
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Table VI . — Diumai Inequality of Inclination. , } 


Station. . . 

Jan Mayen. 

St Petersburg. 

Kew. 

Fore St Manr 
(Parle). 

Ml* 

Batavia. 

MwuMuaI 

Knd Dipping . 

North. 

North. 

North. 

North. 

North. 

South. 

Sooth. 

%6eh . . 

im S3. 

187B-M. 

im-06. 

ISSS-97. 

inm-m. 

JfilfNW. 

1S64-M. 

Ifoui. 

a 

4. 

a. 

«* 

n- 

a. 

a. 

a. 

a. 

1 

f 1*6 

1 1*5 

' 

-0*6 

t 

-0*8 

-0*3 

t 

-0*3 

-0*1 

+ 0-9 

4 0*3 

2 

4 6*0 

t 1*6 

- 0*5 

-0*8 

- 0*3 

-0*3 

-0*1 

+ 0-8 

+ 0-2 

X 

4 6*6 

1 1*6 

-0*6 

0*3 

-0*3 

-0*3 

- 0*2 

+ 0-6 

0*0 

4 

► 5*0 

-1-1*5 

-0*4 

0*3 

-0*2 

- 0*4 

- 0*2 

40*5 

0*0 

r. 

-1 4*2 

4-1*4 

-0*6 

- 0*3 

-0*2 

-0*4 

0*2 

40*3 

- 0*1 

6 

4 2*4 

H*2 

-0*4 

-0*3 

- 0*1 

-0*3 

-0*1 

4 0*1 

-0*2 

7 

+ 0*7 

4- 0*0 

-0*2 

-0*1 

4 0*2 

0*0 

o-o 

-0*2 

- 0*3 

8 

-0*1 

4 0*8 

t 0*1 

1 0*3 

+ 0*6 

4-0*4 

+0-3 

-0*8 

- 0*4 

9 

-07 

4 0*8 

4-0*6 

1 0*6 

4- TO 

+07 

1 0*5 

-1*7 

- 0*4 

10 

-1*2 

4 0*9 

f TO 

4 TO 

f-T3 

4-0*9 

f 0-4 

-27 

* 0*5 

11 

- 2*2 

•f 0*8 

4-3*2 

4 I *2 

4- T2 

i 0*7 | 

0*1 | 

-3*3 

0*6 

Noon 

-8*1 

{ 0*4 

4 T1 

1 T1 

4- 0*8 

4 0*4 i 

- 0*5 1 

-3*1 

- 07 

1 

4*5 

0*2 

1 07 

I 07 

4-0*4 

f 0*2 

0*7 | 

- 2*4 

0*8 

2 

,V6 

1*2 

} 0*4 

^0*4 

4 0 # 2 

4 0*2 

0*6 J 

T3 

-0*6 

3 

0*3 

2*2 

40 2 

4-0*1 

0*0 

1 0*2 

0*8 

- 0*2 

- 0*3 

4 1 

61 

2 9 

0*0 

-0*1 

0*1 

4 0*2 

\ 0-1 1 

40 7 

40*1 

5 

6*1 

X 2 

0*1 

- 0*3 

0*3 

1 0*1 

4 0*4 

4 T3 ! 

40*1 

6 

- .VI 

2 9 

0*2 

- 0*3 

-0*4 

0*0 

4 0*0 

4 T5 ! 

f 0-5 

7 

1*7 

2 2 

0 3 

-0*4 

0*6 

-0*2 

f 0 5 

4 T6 

4 0-5 

8 

l 0 . f 

- 1 *8 

0*3 

-0*6 

- 0*6 

-0*3 

40*3 

t T6 

4 0*6 

9 

4 2 0 

0*3 

0*4 

-0*6 

-0*6 

- 0*3 

40*1 

1 H*C 

->-0*6 

10 

1 2*6 

1 0*5 

-0*6 

- 0*6 

- 0*5 

-0*3 

0*0 

1 T5 i 

4 0*6 

11 

i X 0 

1 TO 

-0-5 

-0*6 

-0*5 

-0*3 

0*0 

1 4 1*4 

4 0*5 

12 

1 j 1 0 

4 1 3 

-0*6 



-0*3 

-0*1 

41*2 

i 0-1 

-J 


l Calculated fiom results for horizontal ami vertical components in Tables IV. und V. 
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and lht* jjosition of flic year in tho sun-spot 
cycle, and is probably modified by other 
causes ; while tho hours at which 
tho maxima and 


Diurnal in - 


minima occur, twm „ % 
though less variable, are by no 
means constant. It is thus impossible to 
give more than a general idea of the pheno- 
mena as observed at a few representative 
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XI 



Declination 

■ Summer 
Winter 



Tig. 1. 


the i»eriods the solar day is tho most conspicuous (cf. S, 
§§ 36-45, 68, (fee.). The amplitude of the diurnal inequality 
of any magnetic element varies with the season of the year 


Tables III. to VI. give tho mean diurnal in- 
equalities of the declination, horizontal and vcttieul 
foiee components, and inclination for one or a series 
of specified yearn. Of tlio stations selected, Jan 
Mayen was the Austrian polar station. Pavlovsk 
is close to St Pete robing, and succeeded it as the 
central ltussian mugnctie observatoi y. The data are 
derived fimn the official publication* of the respec- 
tive stations, or from special papers as follows : 
Jan Mayen (“Die Internationale Polai foroehung, 
1882 88 ; Die Oesterreielnsehe Polar Station. ... * 
k. Akad. der JHss. II. Bd., II. Abth/) ; St Peters- 
burg -Pa vlo\ sk (Muller, K, vol. xii., No. 8, 1889); 
fireeinviuh (Kllis, Brit. Assoc. Report, 1898, )». 80); 
Kew {Sr it. Assoc, ft < port, 1896, p. 209, and Report* 
of Kew Observatory Cttee.) ; Paic St Maur (Mou- 
rcaux, Ann. du Bureau Central MMorologif/itc dc 
France lor 1897, p. B e -i) J Tiflia {Beob. des Tijiisser 
Fhysik . Obs< r vat ori urns for years 1898 to 1896); 
Coiaba (May. and Met. Observations, Bombay , years 
1896 and 1897) ; Batavia ( Obit n ation. s made at the 
Mag. and Met. Observatory at Batavia , App. vol. 
xvi., for 1898) ; Mauritius (Meldrum and Claxton, 
Magnetical Red ue( ions, Mauritius, 1899). Data 
from quiet dayH only are distinguished by the letter 
q ; thoso from all d’a>s (except those of exceptional 
disturbance) by the letter a . 

§ 8. The difference between all and quiet 
days* results, so conspicuous at Jan Mayen 
\p 4 in all tho elements, is considerable even at 
Pavlovsk and Greenwich in the case of the 
vertical* force. At some stations the times 
of occurrence of the maxima, minima, and 
mean values vary considerably throughout tho 
year. This is more especially true of tho 
declination in tropical stations. In fact, according to Sabine 
(see S, §§ 42, 43), at a station near the magnetic equator, 
while the declination diurnal inequality during summer 


i 





MAGNETISM, T 

resembles that of temperate stations in its own hemisphere, 
the inequality during winter is of the type characteristic 
of the op|>osite hemisphere. This is perhaps rather an 
extreme way of stating the facts. It is true, however, 
that the contributions to the hourly means from different 
months may to a considerable extent neutralize one' 
another, and that a more correct idea of the phenomena is 
obtained by considering the winter and summer months 
separately. For this reason, winter and summer curves of 
declination are shown side by side on the left-hand side of 
Fig. 1 . They are based on the results for the years 
specified in Tables ITl. to Y. The uppermost of the right 
hand curves shows the inequality of vertical four at 
Greenwich from all and from quiet days. The next curves 
on the same side show the horizontal force inequalities at 
Kew during summer and winter, while the remaining 
curves show the mean annual inequalities of horizontal 
and vertical force at Batavia and Mauritius. The curves 
relating to the same element are all drawn to the same 
scale, and the scales for the horizontal and vertical force 
inequalities are identical. Tilt' hours are counted from 
midnight, which answers to 0 or 24. 

9. Two other methods of illustrating diurnal in- 
equalities may be mentioned. The first, which has been 
employed by Airy, Lloyd, and others, consists in 
methods drawing curves to represent disturbing forces to 
which the inequalities of declination and hori 
zontal force may be ascribed. Such curves are sometimes 


M 



M 

Fig. 2. 


termed vector diagram s. The radius vector, from the 
origin O, represents the forces in question both in magni- 
tude and direction. The hours to which individual radii 
refer are marked on the curve. It is immaterial what we 
take as our initial line, or our rectangulai axes, so long as 
the directions are known. It is desirable to show the 
geographical meridian as well as the mean magnetic 
meridian of the station for the epoch dealt with. 

Fig. 2 is the vector diagram for Kew at midsummer (June and 
July) lor quiet days during 1890-94 ( JJrit . Assoc. Jlrpurt loi 1896). 
Fig. 8 refers to all, Fig. 4 to quiet days in May to July of 18811 at 
Jan Mayen, the Austrian polar station. The data on which they 
arc hased am given by Ludeling (Sdz. der k. Breuss. Akad. der 
IViss. 1898, p. 524 ; and 1899, p. 236). In the diagrams MM 
represents the magnetic meridian. As shown by the arrows, Fig. 
2 is described in the direction of tho bauds of a watch — the normal 
direction in tenqierate latitudes, both for all and for quiet days. 
The quiet-day diagram at Jan Mayen is also mainly described clock- 
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wiso (Fig. 4), but the all-day diagram is deseribed anti-clockwise 
(Fig. 8). Ludeling found this iiceuliar ditlerenee between all and 
quiet days to be common to tlio other polar stations excepting 
Kingiia Fjord, where both diagrams w’oro described clockwise. 
Ludeling has also employed vector diagrams to represent the dijfcr- 
encc betweon the diurnal variations in all and in quiet days at the 
polar stations ; here again the diagrams are deseuhed aiiti-clock- 
wise, except that for Kingua Fjord. 

The other graphical method is closely analogous to 
Bauer’s method of showing secular change, illustrated by 


M 



Fig. 3. 


Fig. 5. Starting with an imaginary needle freely 
suspended by its centre of gravity, it combines the diurnal 
changes of declination and inclination m a curve traced on 
the plane perpendicular to the mean position of the needle. 
This method has been employed by Bucker (“ Bede 
Lecture,” Nature, vol. Ivii. pp. ](»() and 1K0), and by 
Capello (Brit. Assoc. Jieport lor 1H9H, p. 7o0). Capello 
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Fig. 4. 

gives curves for St Petersburg, Kew', Paris, Perpignan, and 
Lisbon. In the case of the lirst three mentioned stations 
tlie motion is wholly clockwise. The Perpignan and 
Lisbon curves illustrate a transition, the anti -clockwise 
movement being very decidedly predominant at Lisbon. 

§ 1 0. Owing to the influence of the season on the type of the 

H. VI .--58 
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inequalities, the mean amplitude obtained by oombining hourly 
values from the whole year is necessarily less than the arithmetic 
mean of the amplitudes found for any series of equal subdivisions 
of the year* At some observatories it is customary to measure the 
difference between the greatest and least of the hourly values, or 
even between the greatest and least values met with anywhere in 
the twenty* four hours, tabulating the result under some such 
heading as diurnal range. Diurnal ranges so calculated are, it 
should be noticed, entirely different-- especially in disturbed times 
— from the amplitudes of ordinary diurnal inequalities. Even in 
the case of monthly means, variability in the times of occurrence 
of undisturbed maxima and minima should not be lost sight of. 


Again, it should be noticed that as the mean times of occurrence of 
maxima and minima seldom coincide with exact hours, the ampli- 
tudes of inequalities deduced directly from hourly measurements 
may be sensibly too small. At some stations attempts are made to 
rectify this, the hourly measurements being either made the basis 
of continuous curves, or employed in the calculation of Fourier's 
series with periods of twenty-four hours or their submultiples. The 
maxima ana minima and their exact times of occurrence can then 
bo determined very accurately. This procedure is, however, ex- 
ceptional, so the amplitudes dealt with in Table VII. are simply the 
differences between the greatest and least of the mean hourly values* 
The mean of the twelve monthly amplitudes is taken as unity. 


Table VII. — Relative Falun of Amplitude* of DiurruU Inequalities throughout the Year. 


Station. 

Epoch. 

Element. 

Jan . 

Feb . 

March . 

April. 

May . 

June . 

July . 

August. 

Sept. 

OcL 

Nov . 

Dec . 

Kew 

1890-94 

Declination 

*56 

•03 

1*09 

1-26 

1-34 

1-26 

1*26 

1-37 

1*17 

•95 

•06 

•45 


M 

Hor. force 

•57 

•04 

•88 

1*19 

1*29 

1*34 

1-37 

1*35 

1-17 

*99 

*76 

•45 


1891-95 

Inclination 

•61 

*65 

•87 

113 

1*24 

1-31 

1-35 

1*38 

1*20 

•95 

•86 

•40 

Tiflis . 

1880-90 

Declination 

•41 

•57 

1*07 

1*42 

1-30 

1*38 

1-33 

1*38 

1-27 

•93 

•51 

•30 


1893-90 

Hor. force 

•67 

•79 

*73 

1-00 

1*24 

1*09 

1-30 

1*48 

1*34 

•75 

*78 

*71 


n 

Vert, force 

•58 

•70 

•§7 

1-36 

1-35 

1-21 

1-30 

1*30 

1-06 

*80 

•70 

•50 

Batavia 

1883-94 

Declination 

1-15 

1*35 

ro2 

•84 

*09 

•00 

*00 

•88 

1*06 

1*27 

1-28 

1*21 

»» • • 


Hor. force 

•96 

•92 

1*07 

1-20 

100 

•90 

•99 

1*05 

1*17 

1*04 

•85 

•79 

II 1 * 


Vert, force 

1*05 

1-21 

1*23 

1-19 

•77 

•80 

•83 

•70 

104 

1*30 

1-03 

*85 

II * * 


Inclination 

1*01 

1*10 

1*18 

1 *20 

•87 

•80 

•88 

•85 

1*09 

1*19 

•96 

*81 

Mauritius 

1876-90 

Declination 

1’07 

1*20 

1*30 

•97 

•85 

•00 

•70 

1*01 

1-03 

1*14 

1-01 

1*05 

91 * 

1883-90 

Hor. force 

1*02 

•76 

1-01 

1*11 

•97 

1-02 

■99 

1*10 

•99 ! 

1-02 

1-04 

•98 

II 

1884-90 

Vert, force 

•75 

1*04 

| 1-20 

, 1*00 

•94 

•82 

■97 

1*30 

1-31 

1*05 

•80 

*71 


Generally awaking, f-horo is a distinct minimum amplitude in 
December in tne northern and in June in the southern hemisphere. 
There are usually two approximately equal maxima in summer, with 
an intermediate badly defined minimum. At Kew the mode of 
variation of the amplitude throughout the year is fairly similar in 
all the elements, hut this is exceptional. For instance, at Batavia 
and Mauritius the diurnal variation of the horizontal force is much 
less variable than that of the declination or vortical force. 

1 11. There seems little doubt that a small lunar diurnal in- 
equality really exists, though some of the data in 8, §§ 95-99, 
, seem contradictory. Figoo has analysod the Batavia 

dlarmml aH-day observations betweon April 1883 and March 

laoaamllty 1 and has found a lunar diurnal inequality in all tho 
^ elements, showing two maxima and two minima. Tho 

mean values found for the amplitudes are: declination, O'* 17 ; 
inclination, O' *06; horizontal force, 17 x 10~® 0.0. S. units; vertical 
force, 9 x 10~* O.Q.8. According to Figee, the lunar influence on 


disturbances is relatively large. (Soo Appendix, Observation* . . . 
at the Mag. and Met . Observatory at Batavia , vol. xvii. 1894.) 
Utilizing observations at Bombay and Trevandrum, C. Chambers 
(Phil. Tran*, vol. clxxviii. A (1887), p. 1) calculated lunar diurnal 
inequalities answering to different phases of the moon at different 
seasons of the year, ana concluded “that the bulk of the phenomenon 
dealt with is, properly speaking, ... a solar diurnal variation that 
depends on the relative positions of tho sun and moon." The cor- 
rect way of regarding such data is open to somo doubt (see § 14). 

§12. The secular changos in the magnetic elements seem to 
proceed at slightly different rates at different seasons of the year 
(see S, §§ 64-07). The term annual inequality is here . . 

applied to that part of the annual change in the 
absolute values that remains unaccounted for by a q ty ' 
secular change taking placo at a uniform rate throughout the year. 
Table VIII. gives somo recent results. The letters a and q dis- 
tinguish results based on all and on quiet days. 


Table VIII .— Annual Inequality. 



Declination ( + to West). 

Horizontal Force (4 above the mean) 
unit 1 x 10“® C.G.S. 


Kew, 

Ht Petersburg 
and Pavlovsk, 
1878-8 'j. 
a. q. 

Tiflis, 

Batavia, 

Mauritius, 

rr.„ 1 St Fotcrsburg, 

JVPW, Tin i.rl.wirulr 

Batavia, 

Mauritius 


1800-94. 

«• 

1870-87. 

CL 

1884-93. 

a. 

1880-97. 

9- 

1800 04. 

Q ■ 

1818 85. ' 
a. q. 

1884-98. 

a. 

1888-07. 

fl. 

January . 

4 0'*1 

- 0'*2 

o'-o 

-0'*1 

+ 0' "2 

4 0'-l 

-1 

-1 

-1 

4-5 

4-3 

February . 

4 *2 

-•2 

-•1 

-•2 

4* -2 

4- *3 

-1 

2 

-2 

4- 2 

+ 4 

March 

- -2 

-*1 

■o 

-•1 

•1 

4* *3 

-1 

4 1 

\ 2 

0 

-4 

April 

•5 

4- *1 

■o 

4 *1 

- -1 

4 ’3 

4- 2 

. - 1 

l 

-4 

-4 

May . 

*0 

+ *3 

4- "2 

4* *1 

- -3 

1 -1 

4-0 

4 3 

+ 1 

-7 

- 5 

Juno . 

- *0 

4 *4 

*0 

4- *2 

- -1 

- -2 

4-6 

4 4 

+ 2 

- 1 

4 3 

July . 

- *3 

4* *1 

4* *1 

4-2 

- -1 

- *4 

4-4 

I- 5 

f 3 

0 

-3 

August 

4 *1 

4* *2 

4- *1 

4- *3 

- -2 

- *4 

0 

+ 1 

0 

4-3 | 

• 2 

Septenibei . 

4- ’3 

4- *2 

4’ ‘1 

+ *2 

4 ’1 

-*1 

-4 

- 2 

- 3 

2 

-2 

Ootobor 

4 *2 

-•2 

•o 

- *1 

•o 

•o 

-5 

- 4 

4 

-2 

0 

November . 

4--1 

-•5 

- *2 

- *3 

| + ’1 , 

i *° 

-4 

-2 

-1 

0 

+ 2 

December . 

4 *5 

-*4 

•2 

— ‘‘i 
* 1 

1 +>3 1 

4* *1 

-2 

+ 1 

4-1 

4-7 

4-5 


The data are from tho following sources: Kew (Brit. Assoc. 
Report , 1895) ; 8t Petersburg (Muller, R, vol. xii. No. 8, 1889 ; see 
also Leyst, R, vol. xvii. No. 1, 1894) ; Tiflis (Rykatcliew, R, vol. 
xiv. No. 1, 1890 ; see also Mielberg, R, vol. xvii. No. 11, 1894) ; 
Batavia (Appendix to Observation* made at the . . . Observatory at 
Batavia , vol. xvi. for 1893); Mauritius (Mauritius Magnetical Reduc- 
tions, edited by T. F. Olaxton, Mauritius, 1899). The data in Table 
VIII. have been smoothed, except in the case of Batavia and 
Mauritius. As Batavia and Mauritius are south of the equator, we 
see that, when allowance is made for a uniform secular change, tho 
horizontal force is above its mean value in summer at all tho stations. 
Schwalbe lias observed this phenomenon in tho data for South 
Georgia. As regards the declination, it is doubtful whether the 
figures prove more than that the secular change takes place at a nearly 
uniform rate throughout the year. All-day results for Pavlovsk, 
Tiflis and Moscow agree fairly in character, but differ somewhat 


markedly from tho results at Kew. Not unlikely a good deal may 
dopend on the epoch chosen, and according to the Pavlovsk data 
them is a difference between all and quiet days. (See Walker’s 
Terrestrial and Cosmical Magnetism, pp. 72-79 ; 8, §§ 65, 67 ; and 
Schwalbe, Met. Zeit., December 1898, p. 449.) Muller gives also 
annual inequality results in vertical force and inclination at St 
Petersburg and Pavlovsk, but the vertical force data for different 
epoohs differ widely. 

§ 13. Of longer periods the sun-spot, or as it is often 
termed eleven-years* period, is much the most certain and 
most important (boo S, §§ 46-50). Of late years 
various researches have thrown further light on 
the subject. W. Ellis ( Proc . Boy. Soc. vol. lxiii. ** 
1898, p. 64) has extended his earlier investigations so as 
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to include Greenwich data from 1841 to 1896. After 
allowing for the variations in amplitude depending on the 
season of the year, he finds for the times of maximum and 
minimum amplitude of the diurnal inequality at Greenwich, 
as compared with the times of maximum and minimum 
sun-spot frequency (according to Wolf), the figures given 
in Table IX. 

Table IX. 


rhaM*. 

Magnetic Epochs. 

Sun-spot 

Eiiocn. 

1600+ 

Declination. 

1800+ 

llorlEontal 

Force. 

1800+ 

N 

Mean. 

1800+ 

Minimum 

44*8 

42*9 

43*60 

43-6 

Maximum 

48*1 

49*0 

48*55 

48*1 

Minimum 

57*2 

55 T 

56*15 

56*0 

Maximum 

60*6 

60*2 

60*40 

60*1 

Minimum 

67*5 

67-6 

67-65 

67*2 

Maximum 

70*8 

70-9 

70-86 

70*6 

Minimum 

79*0 

78-7 

78-86 

79*0 

Maximum 

84*0 

83-8 

83-90 

84*0 

Minimum 

89*5 

90-0 

89-76 

90*2 

Maximum 

93*5 

94*0 1 

93-75 

94*0 


In S, the conclusion was drawn from earlier work by 
Stewart, Ellis, and others that the magnetic maxima and 
minima lagged behind those of the sun-spots ; but, as Ellis 
remarks, this is not confirmed by the more extensive data 
•embodied in Table IX. 

§ 14. Bigelow( U.S. Weather Bureau Bulletin, No. 11, Part II. 1895, 
!>. 500, Ac.) claims to have established the existence of a magnetic 
j*»riod of 26*08 days, and this period was even employed instead of 
the calendar month in the magnetic tables published by the U.S. 
Naval Observatory for 1894. Hayward (T, vol. iv. 1899, p. 7) 
has examined magnetic data from several stations, with a view to 
•determining whether they show a 428-days period (Chandler’s 


period), but with no definite result. Leyst (R, vol. xvii. No. 1. 
1894), from an analysis of seventeen years' data at St Petersburg and 
Pavlovsk, has concluded that all the principal planets sensibly 
influence the earth's magnetism. Except in the ease of Mercury, 
Leyst confined his attention to the declination. According to his 
figures, all the planets oxoept Mercury (whose influence is in the 
opposite direction to that of the others) when nearest the earth 
increase both the absolute value of the westerly declination (at St 
Petersburg) and also the amplitude of the solar diurnal inequality, 

I the latter effect being the more conspicuous. Somo relative 
numerical results will be found in Leyst's tables xxv. and 
xlviii. Schustor in several papers has considered the question 
of periodicities from a critical standpoint (T, vol. iii. p. 18; 
Nature, vol. liii. 1896, p. 318, Ac.). He shows the difficulty 
of proving the existence of periodicities of small amplitude, unless 
observations extend oyer a very large number of jteriods. He 
also shows how spurious periodicities may arise. A spurious 
period of about 26*1 days, for instance, may very likely present 
itself when wo deal with one oi two complete years' observations of 
an element affected by an oidiuaiy lunar penod of 29*58 days. 
Schuster obtains formula* which he applies to the data advanced 
by Broun, Hornstoin, Liznar and others in fa\our of a 26 days' 
period in magnetic phenomena (seo 8, § 80 ; also Wien . Ber . vol. 
xci. 1885, p. 474, and vol. xciv. 1887, p. 834). The evidence is, he 
thiukB, in no single case conclusive, but there is a consensus of 
favourable evidenco from bo many different souiees as to ereate a 
presumption that something more than puro chance is concerned. 
The evidence advanced by Leyst in favour of sensible planetary 
influence appears to Schustor insufficient. 

§ 15. Various tables of data may bo found in S, §§ 30-35. 
One gives the mean declination in 1 882 at Kew Observa- 
tory as 18° 44'*8 W. In 1900 it was 16° 52'*7 W. 

Table X. gives mean annual changes during two s Jf ul * r 
periods at Kew, Parc St Maur (Paris), and ° *"***' 
Pavlovsk (St Petersburg), the latter based on paper? 

! by Moureaux (Mem. du Bureau Central Met. for 1897, 
p. B 05 ) and Wild (Mem. de l 1 A cad. de St Pi tersbemrg^ 
vol. ix. No. 7, 1900). 


Table X. — Mean Annual Changes of Magnet ie Elements. 



| Declination. 

j Inclination. 

(Ilor. Force)xl0* C.G.S. 

(Vurt. Force) x 10* C.G.8. 


3688-00. 

1800-07. 

1883-00. 

1800-07. 

1883-00. 

1800-07. 

I 18S3-07. 

Kew ... 

-7'*1 

- 6'*3 

-r*i 

-2'*0 

-f 21 

+ 24 

- 1 

Pare St Maur 

- (>'*0 

-5' *7 

-1' 2 

-r*e 

4 18 

4 25 

+ 1 

Pavlov *k 

- r*i 

- 5'*5 

O' 0 

-O' *6 

4 6 

+ 14 

+ 16 


The - sign represents diminution in westerly declination. 
In western Europe generally tho changes are very similar 
to those at Kew and Parc St Maur. The agonic lines (or 
loci where the declination is zero) both in Europe and 
North America are moving westwards ; tho Eurofiean line 
passed through St Petersburg about 1892 . For fuller 
particulars see van Bemmelen (k. Akgjd. van Weten. te 
Amsterdam , 30th November 1895 , and Supplement to 
Batavia Observations , vol. xxi.) and Schott (T, vol. ii. p. 
123 ). Tho rate of movement of tho needle to tho cast 
appears to be diminishing in western Europe, though 
greater there than in southern or eastern Europe. In 
some Asiatic stations (e.g. t Irkutsk, Bombay, Hong Kong, 
Batavia) in 1900 the needle was moving to the west. 
The inclination has been diminishing for some time in 
western Europe at an apparently increasing rate; in 
St Petersburg, however, it increased up to about 1886 . 
The horizontal force is increasing all over Europe, but at 
most European stations the vertical force apj>cars nearly 
stationary. A table of annual values of the magnetic 
elements at most magnetic observatories has appeared in 
the Proc . Roy. Soc . as Appendix Ia to the annual Reports 
of the Kew Observatory Committee since 1 895 . 

§ 16. The secular changes in the declination D and inclination I at 
a number of American stations have been represented with consider- 
able accuracy by Schott (U.S. Coast and Geodetic Survey Report for 
1896, Ajjp. I. Ac. ) by formula* of the type D or I = Oq + Oj sin (mt + n) ; 
where t is the time since a given epoch, while a 0 , a lf m and n are 
•constants for the particular place. When observations extend over 


only a short term of years it is better to UHe formula* of tho ty|>e I) 
or 1 = + + Littlehttles (T, vol. i. pp. 62 and 89, vol. ii.‘p. 68) 

lias calculated secular change formulic for a variety of stations 
scattered over tho globe. Thus for tho Capo of Good Ilope he finds : 

Declinations 14° *63 + 15° *00 sin {0 61(*-1850) + 77° -81, 
(North) Inclinations -49°*11 + 8°*76sin (0*8 (<-1850) + 214° *3}, 
where t is tho date in years. 

Bauer has introduced a convenient method of showing secular 
change graphically. Fiom the centre of a Hpherp ho draws radii 
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•hows the particulars of tbo secular change. Fig. 5 is the curve for 
London (slightly modified from Nature, vol. lvii. p. 181 ). As Bhown 
by the arrow, it is being described clockwise. In his original work 
liauer found no actual exception to this mode of description, though 
he observed indications suggestive of exceptions on the Pacific 
coast. Schott and Littlehales have found a considerable number of 
cases where the direction of description is open to doubt, while in 
some stations on both the east and wost shores of the Pacific it 
seems clearly anti -clockwise. Fritsche dealing with the secular 
changes from 1600 to 1886 as given by his calculated values of the 
magnetic element* -at 204 joints of intersection of equidistant 
linos of latitude and longitude, found only sixty-three cases in 
which the motion was unmistakably clock wiso, os against twenty- 
0110 oases in which it was clearly the reverse ( Die Elemente dee Era - 
maynetutmue, pp. 104-8). 

§ 17. As already mentioned in § 4, disturbances show 
periodic variations, but the laws followed defend somewhat 
on the ]>oint of view adopted. We may accept 
***** °* Sabine’s or some similar definition of a disturl>- 

macHa. " ance > distinguish between positive and negative 

disturbances, and trace the laws observed by the 
number or by the mean magnitude of either sjiecies ; or we 
may simply take the differences between all- and quiet-day 
mean values, without going into further details. The con- 
clusions at which Sabine arrived are described in S, §§ 54, 
Ac. The most important of these conclusions, e.g ., the 
existence of times of maximum disturbances at the 
equinoxes, and the approximate coincidence of years of 
maximum disturbance with those of sun-spot maxima, are 
in accord with recent analyses of results from St Peters- 
burg, Parc St Mty'Ur, Potsdam, and Greenwich, made 
respectively by Muller (It, vol. x. No. 3), Moureaux 
(T, vol. iv. p. 149), Ludeling (T, vol. i. p. 147), and Ellis 
( Monthly Notice s of the Royal Astronomical Society, 
December 1899, p. 142), in whoso papers many further 
interesting details will be found. If tho results of investi- 
gations sueh as Sabine’s dej>end slightly on the definition 
of a disturbance f those of the second point of view 
described above depend in their turn on the definition of 
a quiet day, for Sabine’s and Wild’s quiet days were found 
by Whipple to show small but decided differences in their 
mean diurnal inequalities ( Brit. Assoc. Report for 1886, 
p. 7 1 ). The second point of view is, however, probably the 
simpler, and it lends itself readily to graphical treatment ; 
thus wo can exhibit diurnal inequalities of disturbances in 
the form of curves of the tyjies 1 or 2. Fig. 6, which is a 



Fig. 6. 


slight modification of curves given by Ellis {Brit. Assoc. 
Report for 1898, p. 83), shows the algebraical excess of the 
mean all-day over the mean quiet-day hourly values of the 
magnetic elements at Greenwich for tho epoch 1890-94, 
thus representing the diurnal inequalities of the disturb- 
ances from the second point of view. It will be noticed 
that the disturbance inequalities in tho declination and 
vertical force are well marked, while that in the horizontal 
force is insignificant. This latter fact is not inconsistent 
with the result observed by, for instance, Moureaux at 
Parc St Maur, that positive and negative horizontal force 
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disturbances, when treated separately after Sabine’* 
method, show well-marked diurnal inequalities. 

§ 18. That large magnetic disturbances occur simul- 
taneously, or nearly so, over large European areas, was 
known in the time of Gauss, on whose initiative simut* 
observations were taken at 5-minutes’ intervals at tuneity ot 
a number of stations on certain pre-arranged term disturb* 
days. During March 1879 and August 1880 * ao * 8 * 
there were some large disturbances, and W. G. Adams took 
the opportunity of comparing the magnetic curves from a 
number of observatories fitted with Kew pattern instru- 
ments (B. A. Reports for 1880, p. 201 ; and for 1881, p. 
463). He found that the more characteristic movements 
in the case of any element took place, so far as could be 
judged, simultaneously at all the stations. At com- 
paratively near stations, such as Stonyhurst and Kew, or 
Coimbra and Lisbon, the curves were in general almost 
duplicates. At Kew and St Petersburg there was usually 
considerable difference in detail, and occasionally the 
movements were in opposite directions. The differences 
between Toronto, Melbourne, or Zi-ka-wei and the Euro- 
pean stations were still more pronounced. In 1896, on 
the initiative of Eschenhagen, eye observations of declina- 
tion and horizontal force were made at Washington, 
Batavia, Manila, Melbourne, and nine European stations, 
at 5-seconds’ intervals during pre-arranged horns. The data 
from one of these occasions, 28th February, were published 
by Eschenhagen {Anhcmg Ergebnisse der Mag. Beob. in 
Potsdam , 1896). The results were similar to those met 
with by Adams, but tho differences in the construction and 
sensitiveness of the instruments proved a source of trouble. 
That simultaneity of occurrence is not peculiar to large 
disturbances was observed by Adams, and any number of 
examples arc afforded by tho magnetograms from stations 
such as Kew and Falmouth, a few hundred miles apart. 
Probably tho most conclusive evidence of practical simul- 
taneity yet afforded is that obtained from observations 
with bifilar magnetometers of very short period at Potsdam 
and Wilhelmshaven (see Eschenhagen, T, vol. i. p. 55), 
taken between 6 and 7 r.M. on six successive days in 
March 1 895. There was no conspicuous disturbance, but 
a number of small movements, as many as 112 turning- 
points being observed in the course of an hour. It was 
found that practically every movement was common to the 
two stations, and the simultaneity of occurrence was 
established to within a second or two. A similar inter- 
comparison of Potsdam, Wilhelmshaven, and Charlotten- 
burg in June 1895 led to similar results. 

§ 19. The records from ordinary Kow pattern magnetographa 
not infrequently show a rendition of regular or nearly regular 
small rhytnmio movements, lasting sometimes for hours ^ . 

(cf. van Bemmolen, Kon. Akad . van Wetniech., A meter- # 

dam, 22nd November 1899). The space from crest to crest er “ 

usually answers to an interval of from 2 to 6 minutes. ,am * 

In 1882 Kohlrausch detected with a very sensitive instrument 
wave-like variations of magnetic forco at intervals of about 12 
seconds ( JVied. Awn. vol. lx. p. 886). Eschenhagen has 
observed small wave-liko variations of horizontal force with a 
period of about 80 seconds {Sits. der k. Preuee . Akad . der Wiee ., 
24th June 1897, Ac. ). According to Eschenhagen, these elementary 
wavee usually occur at night, and their passage may last several 
hours. Iu reply to criticisms by Cleveland Abbe, who ascribes the 
phenomenon to the apparatus, Eschenhagen Bays that he has 
obtained practically identical results when employing magnetB of 
different periods of oscillation. 

§ 20. Since 1880 there have been detailed investi- 
gations into the values of the magnetic elements in 
several countries. Of these we may mention 
the surveys of Great Britain and Ireland by 
Rucker and Thorpe {Phil. Trams, vol. clxxxL, 

A, 1890, p. 53; and vol dxxxviii., A, 1896), of France 
and Algeria by Moureaux {Ann. du Bureau Central MH. 
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de France, vol, i., for yean 1884, and 1887 to 1895), of 
Russia by Smimow, von Tillo, and others (R, vol. viil No. 
2, 1881 ; and vol. ix., Nos. 4 and 5, 1885), of Japan by 
Knott and Tanakadate (Journal Coll . of Science Imp . 
University, Japan, vol. ii. p. 163), of Italy by Chistoni and 
Palazzo (Ann. dell ’ Uff. Centrale Met . e Geod . vol. xiv. 
part 1, 1892, p. 57), of Switzerland by Batelli (Ann. dell ’ 
Uff. Centr . Met vol. xiv. part 1, p. 83), of the Nether- 
lands by van Ryckevorsel (A Magnetic Survey of the 
Netherlands for the Epoch 1st January 1891, Rotterdam, 
1895), of South Sweden by Gyllenskold (kg. Svenska Vet - 
Akad. Handlingar, vol: xxvii. No. 7, 1895 ; and T, vol. i. 
p. 200), of Austria by Liznar (Denkschriften der Math.- 
JSfatunoiss. Classe der k . Akad . der Wise. Wien, vol. lxii., 
1895 ; and vol. lxvii. 1899), and of Maryland, U.S., by 
Bauer (Maryland Geological Survey Special Publication, 
vol. i. part 5). The successful accomplishment of a mag- 
netic survey requires that observations in the field bo 
supplemented by records from fixed observatories, tlio 
latter being employed to determine the corrections neces- 
sary to reduce the field observations to a common epoch. 
Irregular magnetic changes aro usually simultaneous and 
of similar amplitude over considerable areas, while secular 
changes and diurnal inequalities (allowing for differences 
of local time) are also very similar. Thus a comparatively 
small number of well -distributed magnetic observatories 
should suffice to supply the data of this character required 
for a survey. Unfortunately, however, the distribution of 
magnetic observatories is seldom ideal (see von Bezold 
and Rykatchoff, Brit. Assoc. Report, 1898, p. 743; and 
Schmidt, T, vol. ii., p. 27). Thus in the United Kingdom, 
Greenwich, Kcw, and Falmouth differ little in latitude, 
whilst during Rucker and Thorpe’s surveys there was no 
magnetograph in Scotland or Ireland. Apart from ob- 
servatories, secular changes can Iks found only by relating 
observations at a series of stations after a considerable 
interval of time. As the instruments employed in a survey 
aro exposed to the vicissitudes of travel, it is desirable to 
compare them occasionally with standard instruments at 
a fixed observatory ; such coiiqwirisons also provide the 
means of eliminating the peculiarities of different instru- 
ments. (For results of recent inter-comparisons by van 
Ryckevorsel, Moureaux, and others, see T, vol. ii. p. 133 ; 
vol. iii. ; pp. 18G, 187; and Bn t. Assoc. Report, 1896, 
p. 87.) 

§21. Tho survey most likely to interest readers of this 
article is that of Rucker and Thorpe. After reducing 
their data to a common epoch, they proceeded as follows : — 
Dividing the United Kingdom into djptricts, from all tho 
observations in a particular district they calculated a 
mean value for each element, answering to an imaginary 
central station, and also mean values for the changes in 
each clement per degree of latitude or longitude through- 
out the district. From those data they calculated values 
of the elements for points defined by whole degrees of 
longitude and half degrees of latitude. Thence they 
found where isogonals, isoclinals, &c, cut the lineB of 
latitude. Tho curves obtained by joining these successive 
points of intersection on a map aro called district lines or 
curves. Riickor and Thorpe’s next step was to obtain 
formulas giving smooth curves of continuous curvature, 
approximating as closely as possible to the district lines. 
These smooth curves are called terrestrial isomagnetics; 
they may bo supposed to show what tho magnetic ele- 
ments would bo in the absence of disturbances peculiar to 
special parts of the survey area or its immediately coter- 
minous regions. The component magnetic forces answer- 
ing to the isomagnetics may be regarded as representing 
the normal field, and when we subtract them from the 
components actually observed, we obtain forces answering 
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to a residual field, which may be ascribed to regional 
disturbances. When the vertical disturbing force is down- 
wards, %.e., the observed vertical component larger than 
that answering to tho isomagnetics, Rucker and Thorpe 
regard it as positive, and the lines which are tho loci 
where the largest positive values occur aro termed by 
them ridge lines. Almost without exception, the resultant 
of the horizontal components of the disturbing forces 
pointed towards these ridge lines throughout a consider- 
able area on both sides. The phenomena are similar to 
wliat would occur if ridge lines indicated the position of 
the summits of underground masses of magnetic material, 
magnetized so as to attract the N. -seeking pole of a 
magnet. Rucker and Thorpe aro inclined to beliove 
in tho real existence of these subterranean mountains, 
even when thero is no directly confirmatory geological 
evidence. They point out that if subterranean magnetic 
rocks are the cause of the phenomena, they must be of 
considerable extent, for theory and experiment alike indi- 
cate that thin basaltic sheets or dykes, or limited masses 
of trap rock, produce no measurable effect except in their 
immediate vicinity. In support of their conclusion, 
Rucker and Thorpe dwell on the fact that in tlio United 
Kingdom largo masses of liasalt, such as occur in Skye, 
Mull, Antrim, North Wales, or the Scottish coal-field, are 
invariably centres of attraction for the N.-seoking pole of 
a magnet, while they did not find a single clear case 
where a large mass of igneous rock acted as a centre of 
repulsion. One of the smaller anomalies observed by 
Rucker and Thor}>e in the Thames valley, near London, is 
supposed by Moureaux (Ann. du Bureau Central Meteoro - 
logiqve de France, 1890, tome i. p. B 05 ) to be probably 
associated with interesting anomalies which ho has detected 
in tho Paris basin. 

§ 22. I n some instances regional magnetic disturbances 
arc associated with geodetic anomalies. This is the case 
in an elongated area including Moscow, surveyed mag- 
netically by Fritsche (Bull. Soe. Imp. des Natumlistes de 
Moskan , No. 4, 1893, p. 381 ; also T, vol. i. p. 50). 
Again, Eschcnhagen lias detected magnetic anomalies in 
an area including the Harz mountains, where deflections 
of the plumb line from the normal had boon observed 
(Forsch. sur dent sc hen Landes. . . . Elfter Bd., Uoft 1, 
1898; also T, vol. iii. p. 77). Eschcnhagen found a 
magnetic ridge line running approximately parallel to the 
lino of no deflection of the plumb line. In these cast's 
the disturbed areas are considerable, but the disturbances 
are comparatively small. On tho other hand, enormous 
disturbances have been observed over certain limited 
areas. One of the most remarkable of these is an area, 
about 3 miles long by 1 J miles at its widest, near Port 
Walcott, off tho north-west Australian coast. The results 
of a survey made here by H.M.S. Penguin have l>een dis- 
cussed by Captain Creak (Phil. Trans, vol. clxxxvii. A, 1896, 
p. 345). Within the narrow area specified the declination 
varied from 2G U W. to 56“ E , and the inclination from 50° 
to nearly 80°, tho observations being taken some 80 feet 
above sea bottom. Similar extraordinary anomalies in 
the province of Kursk, Russia, have been examined and 
discussed by Moureaux (Ann. du Bureau Central Met. de 
France for 1897, p. B^). 

§ 23. If we assume that the magnetic forces on the earth’s surface 
are derivable from a potential V, we can express V in terms of two 
series of solid spherical harmonics, one containing Q auaa j aa 
negative, the other ixjsitive, integral powers of r, the coaataat9u 
radius vector from the earth’s centre. Let X denote 
east longitude from Greenwich, and let /x= cos (t/2 - 1), when* 1 is 
latitude. Also let 
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whore n and «* denote any positive integers, m being not greater 
than n. Then denoting by K the earth’s mean radius, we have 

V/R=Z(R/r)* +1 [H"(ff” oo# vik+jfi 6ln«X)] 
4Z(r/R) n [H?(y_r cos ?hX+ h.. n sin mX)]; 
where 2 denotes summation of m from o to n inclusive, and then 
summation of n from o to ». In this equation g™, h™, g.™»hj* 
are constants, the former pair representing what are generally 
termed Gaussian constant, Is. 

The series with negative powers of r answors to forces whose origin 
is within the earth’s surface, that with positive powers to forces 
with an external origin. Gauss found that forces of this latter class 
if existent were very small, and usually they have been left out of 
omrant. 

Oil 

There aro three Gaussian constants of the first order 9^9 ^ *,» 
five of tho second order, seven of the third, and so on. The co- 
efficient of a Gaussian constant of the nth order is a spherical har- 
monic of tho nth degree. It is perhaps most usual to take R as the 
unit length, in widen case the first older terms may he written 

V 1= er~ 3 {yJ sin l -4 (jj eosX+Ajsin X) cos 

In reality the earth is not a prfoct sphere, and in tho elaborate 
work on this subject by J. 0. Adams it is treated as a spheroid. 
It is usual, however, to treat the earth os a sphere, and for sim- 
plicity we shall liorc treat it as such. We then have for components 
of force 

X = - r~ 3 (l - /jfl)t(dV /dfi) towards tho north, 

Y= -r-^l-ziVtoV/dX „ west, 

Z~ - dV/dr vertically downwards. 

Over tho surface r -R, and tho expressions for the components of 
force are functions only of X and ft. Supposing all the Gaussian 
constants for any given epoch known, the above expressions would 
supply tho values of X, Y, ami Z all over the earth’s surface. To 
determine tho Gaussian constants for any given ciioeh we proceed in 
tho reverse direction, l.c. % we equate observed valuos of X, Y, and Z 

to the theoretical valnos involving y™, kcl 

If we knew the value of tho component forces at regularly distri- 
buted stations all over the earth’s surface, we could determine each 
Gaussian constant independently of the others. Different ways of 
doing this have been indicated ny J. 0. Adams and Schuster. Our 
knowledge, however, of either Arctio or Antarctic regions is scanty, 
and in practice recourse must ho had to methods in which tho 
constants aro not determined independently. The consequence, 
unfortunately, is that the vuluos found for somo of the loss important 
constants, oven of the lower orders, may depend very sensibly on 
how large a portion of the polar regions iH excluded from the calcula- 
tion, and on tho numlier of constants of tlie higher orders which aro 
retained. This is shown very clearly hy W. G. Adams (Brit, Assoc. 
Jteport for 1808, p. 109) in discussing the results found by ,T. C, 
Adams for the two epochs 1846 and 1880, notably in the coso of the 

constant g y 

W. G. Adams devotes several tables to tho valuos of the Gaussian 
constants as found by Erman- Petersen for 1829, by Gauss for 1880, 
hy,l. (J. Adams for 1846 and 1880, and by Neumayer, Schmidt, 
and Fritsohe for 1886. The most recent of these data for the con- 
stants of the first order are as follows : — 


Taiii.k XT. Gaussian Constants of the First Order. 


Constant 

Adams. 

1 Hh(). 

Neumayer. 

1885. 

8eh mult. 
1885. 

Frifcsrljn. 

1885. 

.< • • • 

1 *810848 

i *315720 

+ *317340 

■1 *31035 

g\ • 

i *024273 ' 

+ *024814 

+ *023550 

+ *02414 

h\ . 

- *000300 

- *080268 

- *059842 

- *05914 


The agreement is closer than might have been exacted, considoi - 
ing that tho number of constants retained was different in each case, 
Neumayer, for instance, neglecting all but tho first twenty-four, as 
against fifty rotaiuod by Adams. Even in the cose of tlio higher 
constants tiioro are few instances of differences in Kign. Still tlio lost 
two of thoso figures at least had better be regarded as ornamental. 
It should be noticed that writers differ in the sign they give to V, 
and that, owing to a difference in his definition of a surface harmonic, 
Schmidt’s values for tho Gaussian oonstants, as given elsewhere by 
himself, require multiplication by factors as explained by W. G. 
Adams (loc. cit . pp. 184-186). 

g 24. The neglect of tho second series in our original expression 
for V is, as already stated, one source of uncertainty, and a second is 
the possibility that some part of tlie magnetic forces may not arise 
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from a potential. J. 0. Adams made some calculations according t o 
which g~Jg x is very small, but gJ % came out somewhat large. 
Schmidt's calculations led him to conclude that about one-fortieth 
of the force on tho average arose from a potential answering to 
external foroes, and that an even lareor part had no potential. 
This would imply that the line integralof the magnetic force round 
closed areas on tne earth’s surface does not in general vanish. The 
physical concomitant would be vertioal earth-air electric currents. 
Schmidt’s final estimate of the average intensity of these currents 
at the epoch 1885 appears to be 0*17 ampere per square kilometre 
(Abhand. der layer. Akad. der Wiss. BtL xix. 1895). An earlier 
paper put it at 0*1 (Brit. Assoc . Report for 1894, p. 570). Bauer 
(T, voL ii. p. 11), employing tho same experimental data as Schmidt, 
reached a similar conclusion from the differences between integrals, 
taken round parallels of latitude at intervals of 5° from 60° N. to 
60° S. Bauer found a very asymmetrical distribution, the current 
being downwards between 5° and 45° N. and between 15° and 
40° S., while elsewhere it was upwards. Von Bezold also took 
line integrals round parallels of latitude, and comparing their 
values with the potential ranges os given by Schmidt’s figures, 
obtained evidence favourable to the existence of vertical currents 
{Sitz. k. Akad. der Wus. % Berlin, 1897, No. xviii. ; also T, vol. iii. 
p. 191). Fritsohe has treated the problem similarly, but has con- 
sidered a larger number ofmrallels, and at two separate epochs, 
viz., 1842 and 1885 {Die Memente dcs Erdmagnetismus , p. 108). 
The values of the integrals round the same parallel at tlie two 
epochs seldom agreed closely, and sometimes differed in sign. As a 
large alteration m the phenomena in the course of forty-three years 
seems improbable, the most natural conclusion is that the values of 
lino integrals round }>arallels of latitude aro too uncertain to afford 
a satisfactory criterion as to the real existence of earth -air currents. 
Similar negative results seem to flow from tho calculation of line 
integrals round the best surveyed areas in Europe (roc von Bezold, 
l.c. ; Riickcr, T, vol. l. p. 77, and Nature , vol. lvii. pp. 160 and 
180 ; Liznar, Met. Zeit . for 1898, p. 175 ; and von Gyllenskold, 
k. Svenska Vet . Akad. llandlingar , vol. xxvii. No. 7, 1895). 
There are somewhat serious physical difficulties in the way of cur- 
rents of the size calculated ny Schmidt (see Atmospheric Elec- 
tricity, j Ericy. Brit. vol. xxv. § 18). 

§ 25. Tlie forces arising from terms in the Gaussian potential which 
dej>end on constants of tho n ,h order vary as r - "“ a , where r is the 
distance from the earth’s centre. If V represent the j a fj aence 
value at sea-lovel of any component of force answering 
to Gaussian constants of tlio n th order, the value F 4 5F 
at height h is given by (F-t 5F)/F= |R/(R f A)} w+a , where R is the 
earth’s radius. Thus ho long as ^/Ris small we have very approxi- 
mately ^F/Fst- -(n + 2)fi/R. As wo have seen, the terms depend- 
ing on Gaussian constants of the first order ( /.<?., i^-l) are much 
tho most important; thus on tho Gaussian theory vo should havo 
approximately 

5X/X — 5Y/Ys=5Z/Z= -3///R. 

Thus all tlio comjionents should dccrcaso os we go upwards at tho 
same rate, the declination and inclination remaining unaflectcd. 
Liznar has compared this equation with the results of his Austrian 
survoy (Sitz. dtr k. Kais. Akad. der JViss . Math. -Nat. 

Classc , lid. evii. Abtli. ii., 1898). Subdividing liis stations into 
three groups according to altitudo, he concluded that tlio wostcrly 
component and the declination increased with tlie altitude, ana 
that wliilo tho northerly and vertical components decreased, they 
did so at thrice the raje indicated by tlioory. These conspicuous 
departures from theory have been ascribed to electrical cuirents in 
tlie atmosphere, some of which would have to be horizontal. 
Gcitel has pointed out serious difficulties in the way of this 
explanation (T, vol. iv. p. 68). Yau Kyekovorscl and van Bem- 
mclen found the horizontal force on the Rigi to decrease slightly 
with tho altitude, wliilo tlio vertical force increased in somewhat 
larger measure ; but tho differences were so Bmall that they were 
indisposod to regard tlioir conclusions as final (T, vol. ii., 1897, 
p. 76). It should bo noticed that Li/nar’s theoretical formula, like 
the Gaussian analysis — so long as only lower order terms arc re- 
tained — applies only to the earth's ticld os freed lrom all local or 
even regional disturbances ; and that presumably a good deal of 
the material above sea-level in Austria is l>y no means non-magnetic. 
According to Lizuar’s view's, diurnal variation phenomena should 
vary sensibly with the height : if this bo the case, his advocacy of 
tho institution ot some high-level magnetic observatories is worthy 
of support. 

§ 26. Schuster has attempted to obtain a potential analogous to 
the Gaussian potential from which the regular diurnal changes of 
the magnetic elements all over the earth may be found by differ- 
entiation (Phil. Tram. , A, vol. clxxx. 1889, p. 467). From the mean 
Bummer and winter diurnal variations of the northerly and easterly 
components of force during 1870 at Greenwich, Lisbon, St Peters- 
burg, and Bombay, he calculated the values of eight constants 
analogous to Gaussian oonstants, and from considerations as to the 
times of occurrence of tlie diurnal maxima and minima of vertical 



MAGNETISM, TERRESTRIAL 463 


fora he oonoluded that hie potential must, unlike the Gaussian, 
prooeed in positive powers of «*• This would ascribe the diurnal 
variations to a source external to the earth. Schuster found, how- 
ever, that the amplitude of the diurnal vertical fora inequality 
calculated from his potential did not accord with observation. 
His final conclusion was that the principal cause of the diurnal 
variationa is probably electric currents in the atmosphere, but that 
there are also induced ourrents inside the earth which increase the 
horizontal components and diminish the vertical component. Yon 
Bezold has based on Schuster’s results a series of voctor diagrams 
showing the mean diurnal variation for the summer of 1870, in a 
variety of latitudes (Site, der k. Preuss. A had., 1897, No. xviii. 
See also Met . Zeit., February 1898). A repetition of Schuster’s 
calculations for a more recent epoch, making use of the best avail- 
able data, and a critical comparison with the phenomena at a 
variety of stations, seems desirable. 

§27. Employing V as before for the Gaussian potential, von 
Bezold puts Y=sY„+ V«, where V« is the mean value of V for the 
... parallel of latitude, while Y* is tho anomaly (Site. 

# 1 -?* der k. P reuse. Akad. t No. xviii., 1895, p. 363). He 

rie/tf. found that approximately Y„=V„ where V v sKx 
sin latitude, with K a constant. Von Bezold calls V„ the em- 
pirical normal, and V„ the theoretical normal potential. lie 
regards V a as answering to disturbances, and constructs is- 
anomaly ourves (along which V„ is constant), from which he draws 
conclusions as to the character of the disturbing forces. The 
fact that V ra and Vy are nearly equal simply moans, as pointed out 

by Schmidt, that g° x is much the largest Gaussian constant of 


the type g*. Von Bezold mentions this in a second paper, where 
he compares observed magnetic forces with those calculated from Vy, 
accepting the Neumayer-Potorsen value *81572 for y° (Site, der k. 
Preuss . Akad ., No. 50, 1895, p. 1119). Bauer seems originally to 
have taken the same definition of normal field as von Bezold, re- 
cognizing, however, what seems to have osca]>ed von Bezold, that 
Yy simply answers to a uniform magnetization ]>arallel to the 
earth’s axis ( Amer . Jour, of Sc. vol. 1. pp. 109, 189, 814). In a 
second paper Bauer takes for the earth’s normal field that defending 
on tho Gaussian constants of the first order (T, vol. i. p. 169). This 
field also answers to a uniform magnetization, but it is parallel to 
a diameter whoso direction cosines relative to tho eartli s rotation 
axis and to two perpendicular axes, one in, the other perpendicular 

to the Greenwich meridian, are proportional to g x , g x , and h*. 
Accepting tho Neumayer- Petersen figures, Bauer calculates the 
comjKHient forces answering to his normal distribution, and attri- 
butes the difference between them and the observed values, as 
tabulated by Schmidt, to a residual or disturbing magnetization 
whose nature he illustrates diagrammalically. In a third paj>er ho 

follows a similar course, but takes Schmidt’s values for A*, 

and compares tho corresponding theoretical values of tho component 
forces with the obsorvea values at 1800 points, instead of at 84 os 
previously (T, vol. iv., 1899, p. 33). Bauer concludes that if his 
residual field arises from electric currents, these must bo inside the 
earth. Ho is inclined apparently to associate the residual field 
intimately with the irregularities in temjieraturo distribution on 
the earth's surface, owing to a resemblance between his curves 
and the linos of isabnormal temperature Hn Hann's Atlas der 
Meteorologir. 

Rucker (T, vol. iv. p. 113) falls in with the view that the 
“magnetic field of the earth may bo regftrdcd as that primarily 
due to a uniformly magnetized globe disturbed by some secondary 
causes.” In reference, however, to Bauer’s suggestion, he points 
out that Hann's isabnormals of temperature relate to a purely 
surface phenomenon, whereas over tho greater part of the earth 
it is the temperature at tho bottom of tho ocean that would 
naturally influence magnetic phenomena. Though differing so 
far from Bauer, Rucker is himself disposed to regard temperature 
aH a not improbable cause of the secondary field. He had been 
struck by tho fact that Wilde had succoodou in reproducing some 
of the most conspicuous features of tho earth’s magnetization by 
a contrivance called a magnetarium , consisting essentially of a 
globe representing the earth's surfaco inside which is a concentric 
globe, round which wire is coiled in planes inclined at 23J® to 
the equator. Between the two globes is a spherical shell of wire 
gauze, round which another wire is coiled in planes perpendicular 
to the geographical axis. Currents are sent through the 
two circuits. By making tho axis of tho inner globe describe 
a cone of constant angle about that of tho outer, Wilde claims 
to imitate the socular change met with on the earth. If the 
two ourrents in the magnetarium be regarded as answering to 
the normal field, tho chief substitute for tho secondary field 
would seem to bo a coating of thin sheet iron put by Wilae over 
those parts of the interior surface of the outer globe which corre- 
spond to oceans. Pursuing this idea, Riicker points out that in 
tropical oceans the low temperature at the bottom must increase 


the local thickness of the stratum whose temperature is low 
enough to permit of magnetic material remaining magnetic. 
Riicker’ s calculations, however, sb applied to Bauer b figures for 
the secondary field, seem to show that this explanation will not 
suffice unless the permeability of sub-ooeanio strata largely ex- 
ceeds that of ordinary basaltic rocks or even magnetite. 

§ 28. The magnetic jx>les whore tho horizontal component 
vanishes do not, it is believed, lie on one diameter, and the samo 
is true of the two points whore the total force is a maximum ; 
thus tho term magnetic axis could not correctly 
be applied to a diameter passing through any one JJJ" 9 
of these points. The term has, howovor, boon applied ** 
to that diamotor which is parallel to tho field which depends 
on the Gaussian constants of tho first order (i.e., Bauer’s normal 
field). The position of this diameter varies with the values of 
the Gaussian constants as shown in Table XII. 


Table XII. — Co-ordinates of North AW of Magnetic Axis . 


Epoch. 

Authority. 

North 

Latitude. 

ljotiRituda WoHt of 
Umnnwich. 

1650 

Frit who . 

82“ 50’ 

42“ 65* 

1836 


78 27 

63 35 

1845 

Adams (for Gaus 




sian constants) . 

78 41 

61 20 

1880 

ft M * 

78 21 

68 4 

1885 

Nouinayer- Peterson 




and Bauer . 

78 3 

67 3 

1885 

Neumayer-Schmidt 

78 34 

68 31 


According to the table, the magnotic axis has boen moving from 
oast to west, inclined at a nearly constant angle to the earth's 
geographical axis. Other axes possessing more complicated pro- 
perties in relation to the earth's magnetism, for which distinctive 
terms seem desirable, have had their positions determined by 
Schmidt (T, vol. i., 1896, p. 18). 

§ 29. If a sphere be uniformly magnetized, the potential at a 
distance r from its centre, in a direction inclined at an angle 6 to 
the magnetic axis, is M coh 3 r“ a , whero M is the mag- Mmmnetlc 
no tic moment. Comparing this with the expression ^ 

in § 23 for the earth’s potential V, we see that the 
earth’s magnetic moment answering to tho Gaussian constants of 
tho first ordor is given by M = R 3 j (^’) J + ) y + )‘ J j *, where R 

is the earth’s radius. M is known as the earth's magnetic moment . 
The following arc some of tho numerical results found for 
M/R 5 : — 

Table XIII. — Value of M/R 5 in C.G.S. Units. 

Epoch. Authority. 

1650 Fritsche .... 

1830 Gauss (for constants) 

1830 Fritsche 

1845 Adams (for constants) 

1880 ,, ,, 

1885 Neumayer- Petersen and Bauer 
1885 Schmidt 


Itumont +(Kurth’tf 
Radius)*. 

*3260 

•3309 

*3262 

*3282 

'323*1 

•322*1 

•3230 


The table suggests a slight diminution in the moment since 
1815, but the degreo of accuracy attributable to the figures, 
especially tho earlier ones, is extremely doubtful. 

§ 30. Folgheraiter has found that old vases from Etruscan and 
other sources are magnetic, and from combined observation and 
experiment lie believes that the magnetization they possess was 
acquired during tho cooling which followed their baking, and has 
remained unaltered since that epoch (11. Accud. Lincei Atti viii. 
1899, pp. 69, 121, 176, 269; also previous volumes; see also 
Seances dc la Soc. Franq. de Physique , 1899, p. 118). Experiment 
has supplied him with formulie connecting the magnetization 
shown by clay vases with their orientation when cooling in 
known magnetic fields, and the application of these formulie to 
the magnetic phenomena presented by old vases loads him to 
assign definite values to tho magnetic inclination at the time and 
place of their manufacture. According to Folgheraiter, the in- 
clination in central Italy was southerly for at least two centuries 
prior to 600 B.C., when it changod sign. In 400 n,r. it was about 
20* N. Since 100 b.c. tho change has been relatively small. If 
Folglieraiter’s conclusions should he confirmed from of her sources, 
we may expect similar reasoning to apply to rocks of volcanic 
origin which have cooled rapidly. This would certainly open a 
wide field for inquiry. 

Authorities. — Edward Walker. Terrestrial and Cosmical 
Magnetism : the Adams Prize Essay for 1865. Cambridge and 
London, 1866. — Humphry Lloyd. A Treatise on Magnetism, 
General mid Terrestrial. London, 1874.— E. Masoart. Trail 4 
de Magnetisms Terrestre. Paris, 1900 . — Meport of the International 
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Meteorological Oongreee at Chicago (Bull. No. 11 , Part II. U.S. 
Department of Agriculture. Washington, 1896 ). — Repertorium 
ftor Meteorologie. St Petersburg, vole, i.-xvii. — Terrestrial 
Magnetism, : an International Quarterly Journal . Editor, L. A. 
Bauer (vol. i. 1896, and subsequent volumes ). — Meteorologische 
Zeitschrift. Vienna. — British Association’s Committee for the 
Comparison and Reduction of Magnetic Observations. Annual 
Jteporte.— Annates de I'Observatoire Physique Central (I. Partie). 
St Petersburg . — Annales du Bureau Central Mitiorologique de 
Prance (T. 1, M^moires). Paris. — U.S, Coast and Geodetic Sur- 
vey's Beports, Washington. — Also publications of individual 
magnetic observatories, moro especially of Kew, Greenwich, 
Copenhagen, Utrecht, Potsdam, Vienna, Pola, Lisbon, Coimbra, 
Nice, Tiflis, Colaba (Bombay), Mauritius, Batavia, Manila, Hong 
Kong, Zi-ka-wei (China), Melbourne, Washington, Toronto. 

(c. Cii) 


Magneto-Optics.— The first relation between 
magnetism and light was discovered by Faraday, 1 who 
proved that the plane of polarization of a ray of light 
was rotated when the ray travelled, through certain 
substances, parallel to the lines of magnetic force. This 
power of rotating the plane of polarization in a magnetic 
field has been shown to be possessed by all refracting 
substances, whether they are in the solid, liquid, or 
gaseous state. The rotation by gases was established 
independently by H. Becquercl, 2 and Kundt and Riintgen, 8 
while Kundt 4 found that films of the magnetic metals, 
iron, cobalt, nickel, thin enough to be transparent, produced 
enormous rotations, these being in iron and cobalt mag- 
netized to saturation at the rate of 200,000° per cm. of 
thickness, and in nickel about 89,000°. The direction of 
rotation is not the same in all bodies. If wc call the rota- 
tion positive when it is related to the direction of the mag- 
netic force, like rotation and translation in a right-handed 
screw, or, what is equivalent, when it is in the direction 
of the electric currents which would produce a magnetic 
field in the same direction as that which produces the 
rotation, then most substances produce positive rotation. 
Among those that produce negative rotation are ferrous 
and ferric salts, ferri -cyanide of potassium, the salts of 
lanthanum, cerium and didymium, and chloride of titanium. 6 

For slightly magnotizablo flubs Uncos the amount of rotation in a 
space PQ is proportional to tlio difference between the magnetic 
potential at P and Q ; or if 0 is the rotation in PQ, Dr, Oq, the 
magnotio potential at P and <J, then 

0-R(O P -0 Q ), 

where R is a constant, called Verdet’s constant, which depends 
upon the refracting substance, the wave-length of the light, and 
the temperaturo. The following are the values of R (when the 
rotation is expressed in circular measure) for the I) line and a 
temperaturo of 18° C. 


Substance. 


Carbon-bisulphide . 
Water . 

Alcohol .... 
Ether .... 
Oxygen (at 1 atmosphere) 
Faraday’s heavy glass 


ExlOB. 
f 1*222 
1 1 *226 


*377 

•3808 

•330 

*316 

*000179 

1*738 


ObHorver. 

Lord Rayleigh® and Kopsel. 7 
Rodger and Watson.® 

Arons.® 

Rodger and Watson.® 

I)u Bois. 10 
Du Hois. 10 

Kundt and Rbntgen (l.c.). 


The variation of Verdet’s constant with temperature has been 
determined for carbon- bisulphide and water by Rodger and Watson 
(l.c.). They find ifR«, R<, are the values of Verdet’s constant at 
t°0. and 0°C. respectively, then for CS 2 Ri = R 0 (1 - *0016961), and 
for H a O R,-Ro (1 - *0000306/- *00000306/®). 

For the magnetic metals Kundt found that the rotation did not 
increase so rapidly as the magnetic force, but that as this force was 
increased the rotation reached a maximum value. This suggests 
that the rotation is proportional to the intensity of magnetization, 
and not to the magnetic force. 

The amount of rotation in a given field depends greatly upon the 
wave-length of the light ; the shorter the wave-length the neater the 
rotation, the rotation varying a little more rapidly than tne inverse 
square of the wave-length. Verdet 11 has compared in the cases of 
carbon bisulphide and creosote the rotation given by the formula 



with those actually observed ; in this formula 9 is the angular 
rotation of the plane of polarization, m a constant depending on 
the medium, X tne wave-length of the light in air, and i its index 
of refraction in the medium. Verdet found that though the 
agreement is fair, the differences are greater than can be explained 
by errors of experiment. 

Verdet 12 has shown that the rotation of a salt solution 
is the sum of the rotations due to the salt and the solvent ; 
thus, by mixing a salt which produces negative rotation 
with water which produces positive rotation, it is possible 
to get a solution which does not exhibit any rotation. 
Such solutions are not in general magnetically neutral. 
By mixing diamagnetic and paramagnetic substances we 
can get magnetically neutral solutions, which, however, 
produce a finite rotation of the plane of polarization. 
The relation of the magnetic rotation to chemical consti- 
tution has been studied in great detail by Perkin, 18 Wachs- 
muth, 14 Jahn, 16 and Schonrock. 16 

The rotation of the plane of polarization may con- 
veniently be regarded as denoting that the velocity of 
propagation of circular-polarized light travelling along the 
lines of magnetic force depends upon the direction of 
rotation of the ray, the velocity when the rotation is 
related to the direction of the magnetic force, like rotation 
and translation on a right-handed screw being different 
from that for a left-handed rotation. A plane-polarized 
ray may be regarded as compounded of two oppositely 
circularly-polarized rays, and as these travel along the lines 
of magnetic force with different velocities, the one will gain 
or lose in phase on the other, so that when they are again 
compounded they will correspond to a plane-polarized ray, 
but in consequence of the change of phase the plane of 
polarization will not coincide with its original position. 

Reflection from a Magnet. — Kerr 17 in 1877 found that 
when plane-polarized light is incident on thts pole of an 
electromagnet, polished so as to act like a mirror, the 
plane of polarization of the reflected light is rotated by 
the magnet. Further experiments on this phenomenon have 
been made by Righi, 18 Kundt, 19 Du Bois, 20 Sissingh, 21 
Hall, 22 Hurion, 28 Kaz, 24 and Zeeman. 26 The simplest case is 
when the incident plane-polarized light falls normally on 
the pole of an eloctromagnet. When the magnet is not 
excited the reflected ray is plane - polarized ; when the 
magnet is excited the plane of polarization is rotated 
through a small angle, the direction of rotation being 
opposite to that of the currents exciting the pole. Righi 
found that the reflected light was slightly elliptically 
polarized, the axes of the ellipse being of vory unequal 
magnitude. A piece of gold-leaf placed over the pole 
entirely stops the rotation, showing that it is not produced 
in the air near the pole. Rotation takes place from 
magnetized nickel and cobalt as well as from iron, and is 
in the same direction (Hall). Righi has shown that the 
rotation at reflection is greater for long waves than for 
short, whereas, as we have Been, the Faraday rotation is 
greater for short waves than for long. The rotation for 
different coloured light from iron, nickel, cobalt, and 
magnetite has been measured by Du Bois ; in magnetite 
the direction of rotation is opposite to that of the other 
metals. When the light is incident obliquely and not 
normally on the polished pole of an electromagnet, it is 
elliptically polarized after reflection, even when the plane 
of polarization is parallel or at right angles to the plane of 
incidence. According to Righi, the amount of rotation 
when the plane of polarization of the incident light is 
perpendicular to the plane of incidence reaches a maxi- 
mum when the angle of incidence is between 44° and 
68°, while when the light is polarized in the plane of 
incidence the rotation steadily decreases as the angle of 
incidence is increased. The rotation when the light is 
polarized in the plane of incidence is always less than 
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when it is polarized at right angles to that plane, except 
vrhen the incidence is normal, when the two rotations are 
of course equal 

Reflection from Tangentially Magnetized Iron . — In this 
case Kerr 20 found : — (1) When the plane of incidence is per- 
pendicular to the lines of magnetic force, no rotation of the 
reflected light is produced by magnetization; (2) no rotation 
is produced when the light is incident normally ; (3) when 
the incidence is oblique, the lines of magnetic force being 
in the plane of incidence, the reflected light is elliptically 
polarized after reflection, and the axes of the ellipse are 
not in and at right angles to the plane of incidence. 
When the light is polarized in the plane of incidence, the 
rotation is at all angles of incidence in the opposite direc- 
tion to that of the currents which would produce a mag- 
netic field of the same sign as the magnet. When the 
light is polarized at right angles to the plane of incidence, 
the rotation is in the same direction as these currents when 
the angle of incidence is between 0" and 75" according 
to Kerr, between 0" and 80° according to Kundt, and 
between 0* and 78° 54' according to Righi. When the 
incidence is more oblique than this, the rotation of the 
plane of polarization is in the opposite direction to the 
electric currents which would produce a magnetic field of 
the same sign. 

The theory of the phenomena just described has been 
dealt with by Airy, 27 0. Neumann, 28 Maxwell, 29 Fitz- 
gerald, 80 Rowland, 81 H. A. Lorentz, 32 Voight, 88 Kettaler, 81 
van Loghom, 86 Potier, 36 Basset, 87 (Joldhammer, 38 Drude, 89 
J. S . Thomson, 40 and Leatham ; 41 for a critical discussion 
of many of these theories we refer the reader to Larmor’s 42 
British Association Report. Most of these theories have 
proceeded on the plan of adding to the expression for the 
electromotive force terms indicating a force similar in 
character to that discovered by Hall (see Magnetism) in 
metallic conductors carrying a current in a magnetic field, 
?.<?., an electromotive force at right angles to the plane 
containing the magnetic force and tin* electric current, 
and proportional to the sine of the angle between these 
vectors. The introduction of a term of this kind gives 
rotation of the plane of polarization by transmission 
through all refracting substance, and by reflection from 
magnetized metals, and shows a fair agreement Ix'tween 
the theoretical and experimental results. The simplest 
way of treating the questions seems, however, to be to go 
to the equations which represent the propagation of a 
wave travelling through a medium containing ions. A 
moving ion in a magnetic field will be acted upon by a 
mechanical force which is at right jyigles to its direction 
of motion, and also to the magnetic force, and is equal 
per unit charge to the product of these two vectors and 
the sine of the angle between them. For the sake of 
brevity we will take the special case of a wave travelling 
parallel to the magnetic force -in the direction of the axis 
of z. 


Then supposing that all the ions are of the same kind, and that 
there aro n of these each with mass m and charge c per unit volume, 
the equations representing the field are (see art. Electkiuity, 
Electric Waves, vol. xxviii. p. 73) 


K ° dt ' 


rfX 0 _rfj8. 

dz dt ’ 

dY 0 _ da . 
dz dt * 


«g+R,f +«{- (x 0 + f^) e f Jftff 
+Rl S +0,,= ( Y “ + T™”) * “ B(d dt ' 


where H is the external magnetic field, X* Y 0 the components of 
the part of the electric force in the wave not due to the charges on 
the atoms, a and /3 the components of the magnetic force, £ and y 
the co-ordinates of an ion, K x the coefficient of resistance to the 
motion of the ions, and a the force at unit distance tending to 
bring tho ion back to its position of equilibrium, K 0 the specific 
inductive capacity of a vacuum. If tho variables are pro- 
portional to " 9*) wo ft n( j by substitution that w is given by 
the equation 


where 


g'-Kor*- 


iirn&fPV 

r*-H-vy 


4irw/ ,3 H;> 8 

* 1 ” 


T = ^ -t lt,<p - mp*. 

If ? 1 » we the roots of this equation, then corresponding to 
fl’j we have X 0 =tY 0 and to <j 2 X„= - tY 0 . We thus get two oppo- 
sitely circular-nolari/ed rays ti availing with tho velocities pjq x and 
p/g* respectively. Tho rotation of tho planet of juflaruatioii per 
unit length is •m l - wi 2 ; and thiH can, if wo neglect terms in H a , 
bo shown to bo equal to 

M4irnfiV 0 a 1 


where /i is the refractive index for light of period, p, and V 0 is the 
velocity of light through a vacuum. We see from the equations 
that tho rotation is very large for Ruch a value of p as nmkcH P=() : 
this value corresponds to a free period of tho ions, so that tho 
rotation ought to be very large in the neighbourhood of an absorp- 
tion band. This has been verified for sodium vapour by Maealuso 
and Corbino. 43 

If ] »lano-polarized light falls normally on a plane face of the 
medium containing tho ions, then if the electric forie in the 
incident wavo is parallel to x and is equal to tho real part of 

if tho reflected beam in which tho electric force is 

parallel to x is represented by ail( j tho reflected beam 

in which tlio electric force is parallel to the axis of y by 

Ce l ^ pt+qz \ then the conditions that the magnetic force parallel to 
the surface is continuous, and that the electric forces parallel to the 
surface in the air are continuous with Y 0 , X 0 in the medium, give 

A „ _ B iC 

(7+7i)(7 + 7a)~(? a ~Ma) gfa~g\) 
or approximately, since m l and are nearly equal, 
iC (m 2 - } ) ;>H 

B ~ m* - ?H, a ~ 4ir/a/K'V 0 a * 


Thus in transparent bodies for which p is real, C and B differ in 
pliaso by ir/‘J, and the reflected light is elliptically polai iml, tho 
major axis of the ellipse being in the plane of polarization of the 
incident light, so that in this case there is no roLation, hut only 
elliptic polarization ; when there is strong absorption so that fi 
contains an imaginary term, C/B will contain a real part so that 
the reflected light will ho elliptically polarized, hut tho major axis 
is no longer in tho plane of polarization of tho incident light ; we 
should thus have a totatiou of tho plane of polarization superposed 
on the elliptic polarization. 


Zeeman's Effect. — Faraday, after discovering the effect of 
a magnetic field cm tho piano of polarization of light, made 
numerous exi>orimentH to see if such a field influenced the 
nature of the light emitted by a luminous body, but with- 
out success. In 1885 Fievoz, 44 a Belgian physicist, 
noticed that the spectrum of a sodium flame was changed 
slightly in appearance by a magnetic field, but his obser- 
vation does not seem to have attracted much attention, 
and was prol>ably ascribed to secondary effects. In 1896 
Zeeman 46 saw a distinct broadening of the lines of 
lithium and sodium when the flames containing salts of 
these metals were between the poles of a j>owerful electro- 
magnet ; following up this observation, he obtained some 
exceedingly remarkable and interesting results, of which 
those observed with tho blue-green cadmium line may be 
taken as typical. He found that in a strong magnetic 
field, when tho lines of force aro parallel to the direction 
of propagation of the light, the line is split up into a 
doublet, the constituents of which are on opjmsite sides of 
the undisturbed position of the line, and that tho light in 
the constituents of this doublet is circularly polarized, the 
rotation in the two lines being in opposite directions. 

S. VI. — 59 
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When the magnetic force is at right angles to the direction 
of propagation of the light, the line is resolved into a 
triplet, of Which the middle line occupies the same position 
as the undisturbed line ; all the constituents of this triplet 
are plane-polarized, the plane of polarization of the middle 
line being at right angles to the magnetic force, while the 
outside lines are polarized on a plane parallel to the lines 
of magnetic force. A great deal of light is thrown on this 
phenomenon by the following considerations due to H. A. 
Loren tz. 46 


Lot us consider an ion attracted to a centre of force by a force 
proportional to the distance, and acted on by a magnetic force 
parallel to tho uxis of z : then if m is the mass of the particle and 
e its charge, the equations of motion are 


<Px , 

m W‘ + 


ax- - He 


dy . 


dt ' 


dt* 


+ ay 




dh 

m dt? 


+• 


= 0 . 


The solution of these equations is 

x = A cos (pj t + ft + 11 cos {p^ + ft) 
j/=Asin(p J «4- ft- Bsiu(p^4 ft) 

£=--Ccos(p< + y) 

where a mpf- - II 7/, 

a - mpf— Wep-i 
jft—a/m, 

or approximately + Pa=P~ J“. 

Thus tho motion of the ion on the xy plane may be regarded as 
made up of two circular motions in opposite directions described 
with frequencies p x and p a respectively, while tho motion along z 
has tho period p, which is the frequency for all tho vibrations 
when IT- 0. Now supposo that tho cadmium line is due to the 
motion of such an ion ; tlion if the magnetic force is along tho 
direction of propagation, the vibration in this direction has its 
period unaltered, but since the direction of vibration is perpendicular 
to the wave front, it does not give rise to light. Thus we are left 
with the two circular motions in the wave front with frequencies 
Pi and p a giving the circularly- polarized constituents of the 
doublet. Now suppose the magnetic force is at right angles to the 
direction of propagation of the light ; then the vibration ]varallol 
to tho magnetic force being in the wave front produces luminous 
effeots and gives rise to a plane-polarized ray of undisturbed period 
(the middle line of the triplet), the plane of polarization being at 
right angles to the magnetic force. The components in the wave- 
front of the circular orbits at right angles to tho magnetic force 
will be rectilinear motions of frequency p x and p 2 at right angles 
to tho magnetic force — so that they will produce piano-polarized 
light, tho plane of polarizatiou being parallel to the magnetic 
force ; these are the outer linos of the triplet. 


If Zeeman’s observations are interpreted from this point 
of view, the directions of rotation of the circularly-polarized 
light in the doublet observed along the lines of magnetic 
force show that the ions which produce the luminous 
vibrations are negatively electrified, while the measurement 
of the change of frequency due to the magnetic field shows 
that elm is of the order 10 7 . This result is of great interest, 
as this is the order of the value of e/m in the negatively 
electrified particles which constitute the Cathode Rays (see 
Electricity, Electric Discharge , Ency. Brit. vol. xxviii.). 
Thus we infer that the “ cathode particles ” are found in 
bodies, even where not subject to the action of intense 
electrical fields, and are in fact an ordinary constituent of 
the molecule. Similar particles are found near an incan- 
descent wire, and also near a metal plate illuminated by 
ultra-violet light. 

A more extended study of the behaviour of the spectro- 
scopic lines has afforded examples in which the effects 
producod by a magnet are more complicated than those 
we have described. Thus Preston 47 and Cornu 48 have 
shown that under tho action of a transverse magnetic field 
one of tho 1) lines splits up into four, and the other into six 


lines ; Preston has given many .other examples of these 
quartets and sextets, and has shown that the change in the 
frequency, which, according to the simple theoiy indicated, 
should be the same for all lines, actually varies consider- 
ably from one line to another, many lines showing no 
appreciable displacement. The splitting up of a single 
line into a quartet or sextet indicates, from the point of 
view of the ion theory, that the line must have its origin 
in a system consisting of more than one ion. A single 
ion having only three degrees of freedom can only have 
three periods. When there is no magnetic force acting on 
the ion these periods are equal, but though under the 
action of a magnetic force they are separated, their number 
cannot be increased. When therefore we get four or 
more lines, the inference is that the system giving the 
linos must have at least four degrees of freedom, and there- 
fore must consist of more than one ion. The theory of a. 
system of ions mutually influencing each other shows, as 
we should expect, that the effects are more complex than 
in the cose of a single ion, and that the change in the 
frequency is not necessarily the same for all systems. 
Preston 49 has proved that in some cases at any rate the 
change in the frequency of the different lines is of such a 
character that they can be grouped into series such that 
each line in the series has the same change in frequency 
for the same magnetic force, and moreover that homologous 
lines in the spectra of different metals belonging to the 
same group have the same change in frequency. Thus 
the behaviour of the spectrum in the magnetic field pro- 
mises to throw great light on the nature of radiation, and 
jierhaps on the constitution of the elements. The study 
of these effects has been greatly facilitated by the inven- 
tion by Michelson 50 of the echelon spectroscope. 

There are some interesting phenomena connected with 
the Zeeman effect which are more easily observed than the 
effect itself. Thus Cotton 61 found that if we have two 
Bunsen flames A and B coloured by the same salt, the 
absorption of the light of one by the other is diminished if 
either is placed between the polos of a magnet : this is at 
once explained by the Zeeman effect, for tho times of 
vibration of tho molecules of the flame in the magnetic 
field are not the samo as those of the other flame, and 
thus the absorption is diminished. Similar considerations 
explain the phenomenon observed by Egoroff and Geor- 
giewsky, 62 that the light emitted from a flame in a trans- 
verse field is partially polarized in a plane piarallol to the 
magnetic force ; and also Itighi’s 88 observation that if a 
sodium flame is placed in a longitudinal field between two- 
crossed Nicols, and a ray of white light sent through one 
of the Nicols, then through the flame, and then through 
the second Nicol, the amount of light passing through the 
second Nicol is greater when the field is on than when it 
is off. For further information on the Zeeman effect the 
reader is referred to a valuable report by Voiglit. 64 
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Ann. 23, p. 228 ; 27, p. 191. 3 Wied. Ann. 31, p. 941. • Phil. 
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10 Wied. Ann. 81, p. 970. 11 Comptes Rendus , 57, p. 670. 
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45, p. 197. 48 Arch . Nterl. 25, p. 190. 47 Phil. Mag. 45, p. 825 ; 
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Rendus, 127, p. 216; 128, p. 45. 84 Physikalische Zeitschrift, 
December 1899. (j. J. T.) 


Maff nltnaya. a Cossack village of Russia, govern- 
ment of Orenburg, district Verkhneuralsk, on the Ural 
river. It was formerly a small frontier fort, but, owing 
to its advantageous position for trade with the Steppes, it 
has grown into a place of 10,100 inhabitants, and has an 
important cattle fair. 


MagWOp a district in the Minbu division of Upper 
Burma, with an area of 3331 square miles and a popula- 
tion (1891) of 219,190, and (1901) 246,740, showing an 
increase of 12 ’38 per cent., and an average density of 74 
inhabitants to the square mile. Magwe may be divided 
into two portions; the low, flat country in the Taung- 
dwingyi subdivision, and the undulating high ground 
extending over the rest of the district. In Taungdwingyi 
the soil is rich, loamy, and extremely fertile. The plain 
is about 45 miles from north to south. At its southern 
extremity it is about 30 miles wide, and lessens in width 
to the north till it ends in a point at Natmauk. On 
the east are the Pegu Yomas, which at some jK>ints reach 
a height of 1500 feet. A number of streams run 
from this westwards to the Irrawaddy, and are used fur 
navigation purposes. The Yin and the Pin, which form 
the northern boundary, are the chief, and receive the 
others. The only perennial stream is the Yanpe. Rice 
is the staple product, and considerable quantities arc 
exported. Sesamum of very high quality, maize, and 
millet are also cultivated, as well as cotton in patches 
here and there .over the whole district. 

In this district are included the well-known Yenangyaung 
petroleum wells. The stato wells have been leased to the Burma 
Oil Company. The amount of oil-bearing lands is estimated at 
80 square miles, and the portion not leased to the company lias 
been demarcated into blocks of one suuaro mile, and offered on 
lease. The remaining land belongs to hereditary Burmese owners 
called Twinsa , who dig wells and extract their oil by the rope 
and pulley system as they have always done. There are 319 
square miles of forest reserves in the district. Lacquered wood 
trays, bowls and platters, and cart-wheels, arc the only industries 
of any note in the district. There were 759 villages in the 
district, paying Ra.5,02,694 in 1898-99. Of n total of 1,864,209 
acres, 313,765 were cultivated in that year, 255,360 were under 
forests, 154,898 acres wore available for cultivation. There were 
56,396 acres of current fallow, and 1,053,790 acres were not 
available for cultivation. The rainfall in the year 1898 -99 was 
27 *74 inches. The maximum temperature rises to a little over 1 00° 
in the hot weather, and falls to an average minimum of 63° and 
64° in the cold weather. In 1891 the population was made up of 
216,931 Buddhists and Jains, 725 Mahommedans, 714 Hindus, 
581 Karens and Chins, and 289 Christians, 142 of whom were 
natives. Magm, the headquarters of the district, has a population 
of about 7000. 

Mahadev Qovlnd Ranade (1842-1901), 

native Indian lawyer, educationist, author, and reformer, 
was born on the 16th January 1842, at Niph&d, in the 
Nasik district, his family having been for nine generations 
in state service. When his father was minister at Kolha- 
pur, Mahadev attended the Anglo-vernacular school in that 
town, and joined the Elphinstone Institute in Bombay 


at the age of fourteen. Along with, Dr Ramkrishna Qopal 
Bhandarkar, Bal Mangesh Wagle, and Vaman Abaji 
Modak, all of whom distinguished themselves in after life, 
he appeared at the first examinations held by the Bombay 
University (established 1859). He took the degree of 

B. A. in 1862, M.A. in 1863, and LL.B in 1866 with high 
distinction, and his teachers, Professor Harkness and Bir 
Alexander Grant, moved the University to award him 
special prizes. He was now known as the “Prince of 
Graduates,” and was soon appointed assistant professor 
at the Elphinstone College, where his learned and thought- 
ful lectures drew some of the English professors to hear 
him. Having entered the Government service in 1866 as 
a translator, he became prime minister of Kolhapur state 
in 1868, assistant reporter to the Bombay High Court in 
1869, presidency magistrate and then fourth judge of the 
Small Cause Court at Bombay in 1871, first-class sub-judge 
at Poona and then at Nasik and Dlmliain 1873, and judge 
of Poona Small Causes Court in 1884, after which, os special 
judge under the Deccan Agriculturists’ Relief Act from 
1887, he came into close contact with the difficulties of 
the agrarian classes. He was raised to be a judge of the 
Bombay High Court in 1893. In 1886 he was a member 
of the Finance Committee appointed to report on the 
expenditure, both imi>crial and provincial, with a view to 
retrenchment. This service won him the decoration of 

C. I.E. He became a member of the legislative council to 
the governor of Bombay in 1885, and occupied that position 
until he was raised to the High Court Bench. Being an 
energetic social reformer, he directed his efforts against 
infant marriages, the shaving of widows, the heavy cost of 
marriages and other social functions, and the caste restric- 
tions on travelling abroad. He strenuously advocated 
widow remarriage and female education, and considered 
state legislation necessary for the social well-being of the 
country. He was the father of the Social Conference 
movement, which he supported till his death. In the 
political sphere he founded the Poona Sarvajanik Sabha, 
through which he frequently heli>od the Government with 
his sound advice. He was one of the originators of the 
Indian National Congress, and invariably attended its 
meetings. In Bombay University, where he held the offices 
of syndic and dean in arts, he displayed much organizing 
power and great intimacy with the needs of the student 
class. Himself a thorough Marathi scholar, he encouraged 
the translation of standard English works, and tried, with 
some success, to promote scholarships in vernacular lan- 
guages by introducing them into the University curriculum. 
Ho was one of the managers of the Victoria Technical 
Institute. By birth a Chitpavan Brahmin, he was reared 
in the strictest tenets of Hinduism ; but his deep religious 
feeling and trained intellect craved something higher and 
broader than he could find in the traditional forms and 
orthodox teaching of his race. The same spiritual want 
being felt by many enlightened Hindus, he joined with his 
friends, Dr Atniaram Pandurang, Bal Mangesh Wagle, and 
Vaman Abaji Modak, in founding a new sect in Bombay 
known as the “ Pearthana Samaj.” This community 
resembles, in all essential points, the Brahmo Samaj of 
Bengal. Its principles of enlightened theism are based on 
the ancient Vedas. He married twice, his second wife 
being Ramabai, an enlightened and accomplished lady, 
who proved a fitting helpmate to him. He died childless, 
after a short illness, on the 16th January 1901, at the age 
of fifty-eight. 

It was the task of Mr Ranade and his band of native roloriners 
to guide and direct the rising force of general education in the 
second half of the 19th century in India in such a way as to 
preserve what was best in the past and adapt it to the present. 
He was therefore the friend, guide, and philosopher of all 
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section* and communities, parties and opinions, as he worked on 
lines of least resistance, ft is no exaggeration to say that there 
was hardly any good movement in the Bombay Presidency, or 
more or less in the whole of India-political, social, religious, or 
industrial— that was not welded by his brain and nurtured by his 
spirit. He could therefore find no time to write any work on a 

a ' scale. Still, the annual addresses he delivered before the 
Conference for the fifteen years he was its general secretary, 
will long remain as landmarks of the intellect, moral courage, and 
high ideals of educated India, and he was a frequent contributor 
to the journal of the Poona Sarvajanik Sabha and the journal of 
the Bombay branch of the Royal Asiatic Society. His essays on 
Indian economics were published a few years before his death, and 
shortly before that event he issued a few chapters of the History 
of the. Mahrattas— a work of much original research and thought, 
which had been left to him as a legacy by his pupil and friend 
Mr Justice K. T. Telang. (n. B. W.) 

Mahal l&t, a small province of central Persia, situ- 
ated between Kashdn and lrdk. It has a population of 
about 20,000, and pays a yearly revenue of about £2500. 
Until 1890 it was one of the five “central provinces” 
(the other four being lrdk, Ferahdn, Kezzdz, and Sdvali), 
which were under a governor appointed by the Shah; 
since then it has formed part of the lsfalidn government. 
It is traversed by the Andrbdr or Kum river, and com- 
prises the city of Mahalldt, divided into upper and lower, 
or Rlvkdn and Zanjfrvan, and twenty-two flourishing 
villages. It was known in former times as Andr, the 
Anarus of Peutingers tables. The city, capital of the 
province, is situated at an elevation of 5850 feet in 
33° 51' N. and 50° 30' E., and has a population of about 
9000. 

Mahan 9 Alfred Thayer (1840 ), Ameri- 

can naval officer, strategist, and historian, was born in 
New York City on the 27th of September 1840. He 
graduated at tho United States Naval Academy, Anna- 
polis, Maryland, in 1859 ; becamo lieutenant in 1861, and 
served on the Congress, Pocahontas , Seminole , and James 
Adger during the Civil War, meanwhile acting as instructor 
at tho Naval Academy for a year. At the close of the 
struggle ho was made lieutenant-commander (commander in 
1874), and subsequently, following the usual fortune of a 
naval officer, saw service in the Gulf of Mexico, the South 
Atlantic coast, the Pacific, and Asia, and did shore duty at 
Boston, New York, and Annapolis. In 1885 he became 
captain, and in 1886 president of the Naval War College at 
Newport, Rhode Island. Between 1889 and 1892 ho was 
engaged in special service for the Bureau of Navigation, 
and in 1 893 was made commander of the Chicago , of the 
European squadron. In 1896 he retired from active 
service, but was a member of tho naval board of strategy 
during the war between tho United States and Spain 
(1898), and the Peace Congress at The Hague in 1899. 
This long and varied service gave him extensive oppor- 
tunities for observation, which he accompanied by constant 
study of naval authorities and reflection on the interpreta- 
tion of the problems of maritime history. His first book 
was a modest and compact story of tho doings in The 
Gulf and Inland Waters (1883), in a series of volumes by 
various writers, entitled The Navy in the Civil War ; but 
in 1890 he suddenly acquired fame by the appearance of 
his masterly work entitled The Influence of Sea- Pouter 
upon History , 1660-1788, Having been impressed by 
the historian Mommsen’s failure to allow for the influence 
of sea-power upon the career of Hannibal, he was led to 
make prolonged investigations of this general theme, 
especially for the period of time named in the title. The 
reception accorded the volume was instant and hearty ; in 
England, in particular, it was deemed almost an epoch- 
making work, and was studied by naval specialists, Cabinet 
Ministers, and journalists, as well as by a large part of the 
general public. It was followed by The Influence of Sear 


Power upon the French Revolution and Empire (2 vole. 
1892); The Life of Nelson^ the Embodiment of the Sea* 
Power of Great Britain (1897); and The Interest of 
America in SearPower t Present and Future (a smaller and, 
more fragmentary collection of chapters, 1897). The 
author's general aim in these works — some of which have 
been translated into French, German, and Japanese — was 
to make the consideration of maritime matters paramount 
to that of military, political, or economic movements, 
without, however, as he himself says, “divorcing them 
from their surroundings of cause and effect in general 
history, but seeking to show how they modified the latter, 
and were modified by them.” He selected tho year 
1660 as the beginning of his narrative, as being the date 
when “ the sailing-ship era, with its distinctive features, 
had fairly begun.” The series as a whole has been 
accepted as finally authoritative, supplanting its prede- 
cessors of similar aim, and almost — in the words of Theo- 
dore Roosevelt — founding a new school of naval historical 
writing. Lesser works by the author are a Life of 
Admiral Farragut (1892), and a collection of articles 
grouped under the title of Lessons from the Spanish War , 
and other Papers (1899). Captain Mahan, in addition to 
other honours, received the degree of D.C.L. from Oxford, 
and that of LL.D. from Cambridge. 

Mahanoy Clty 9 a borough of Schuylkill county, 
Pennsylvania, U.S.A., in the valley of Mahanoy river, in 
the eastern part of the state, at an altitude of 1240 feet. 
It has a level site, on which it is laid out regularly. It is 
on branches of the Lehigh Valley and tho Philadelphia 
and Reading Railways. Mahanoy is in the anthracite 
coal region, is surrounded by mines, and its industries 
are closely associated with mining and shipping coal. 
Population (1890), 11,286 ; (1900), 13,504, of whom 3877 
were foreign-born. 

Mahl Kant ha, a political agency or collection 
of native states in India, within the Gujarat division of 
Bombay. The number of separate states is thirty-nine, 
many of which aro under British administration. The 
only important one is Idar. Total area, 9300 square 
miles. Population (1881), 517,485; (1891), 581,568; 
(1901), 361,508, showing an increase of 12 per cent, 
between 1881 and 1891, but a decrease of 3 7 ’8 per cent, 
between 1891 and 1901 ; average density, 39 persons per 
square mile; estimated gross revenue, Rs. 12,69,453, of 
which Rs.82,194 were expended on public works in 
1897-98; tribute (mostly to the Gaekwar of Baroda), 
Rs.1,43,743; number of stipendiary police, 1723, main- 
tained at a cost of lls.4,89,1 26 ; number of schools, 105, with 
6911 pupils. Many of the inhabitants belong to the wild 
tribes of Bhils and Kolis. In 1897 a metre-gauge railway 
was oi>ened from Ahmedabad through Parantij to Ahmed- 
nagar; total length, 55 miles. At Sadra (population, 1839) 
is the Scott Col lego for the education of tho sons of chiefs 
on the lines of an English public school. In 1896-97 
there were 35 boys, maintained at a total cost of 
Rs.3,135. There are also Anglo- vernacular schools at 
Sadra, Idar, and Mansa. The famine of 1899-1900 was 
severely felt in this tract. 

Mahommed Ahmed [The Mahdi] (1848- 
1885), the Sudanose tyrant, was born in Dongola in 
1848. He was at first in the Egyptian Civil Service, but 
bad disputes with his superior officials, and then took up 
slave-dealing. He settled on Abba Island, and acquired 
a reputation for sanctity which he used for stirring up 
disaffection with Egyptian rule. The Egyptian officials 
attempted to suppress him, but a force sent in 1881 for 
that purpose was resisted and defeated, and Mahommed 
Ahmed proclaimed himself the Mahdi (or Messiah), being 
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assisted by Abdullah (guv.) as his Khalifa or vicegerent. 
The revolt in the Sudan spread, and the Mahdi was soon 
at the head of a powerful force; and 6000 Egyptian 
troops under Yusef Pasha, advancing from Fashoda, were 
nearly annihilated in June 1882. By the end of 1882 
the whole of the Sudan south of Khartum was in 
rebellion, with the exception of the Bahr-el-Ghazal and the 
Equatorial Provinces. In November 1883 General Hicks’s 
force of 10,000 men was destroyed at Kashgil, and in the 
same year the Mahdi’s lieutenant, Osman Digna, raised 
the tribes in the eastern Sudan, and besieged Sinkat and 
Tokar, near Suakin, routing General Baker’s force of 
2500 men at El Teb. The military operations under- 
taken by Great Britain in face of this state of affairs are 
narrated under Eoypt. It need only be added here that 
General Gordon (q.v.) was entangled at Khartum, and that 
he was killed and Khartum captured by the Mahdists on 
26th January 1885. The Mahdi himself died at Omdur- 
man a few months later (22nd June 1885), and was 
succeeded in power by the Khalifa, Abdullah. 

Mahommadan Law. —The Mahommedan 
law is always spoken of by Mahommedans as a sacred 
law, and as contained in the Koran. But the Koran itself 
could not have supplied the wants even of the compara- 
tively rude tribes to whom "it was first addressed. Still 
less has it proved sufficient to satisfy the requirements of 
successive generations. No doubt the great veneration 
which Mahommedans have for the Koran has caused them 
to be less progressive than members of other religious 
creeds. But in human affairs some change is inevitable, 
and the law of the Koran, like other sacred laws, has had 
to undergo the supplementary and transforming influence 
of custom and interpretation, though not of legislation. 
This direct method of changing the law by human agency, 
natural and simple as it appears to us, is scarcely acknow- 
ledged by Orientals even in the present day, except in the 
rare instances in which it has been forced upon them by 
Western authority. But besides custom and interpretation, 
another influence of a special kind has been brought to 
bear upon Mahommedan law. Besides those utterances 
which the Prophet himself announced as the inspired 
message of God, whatever he was supposed to have said 
and whatever he was supposed to have done have been 
relied upon as furnishing a rule for guidance. This 
tradition ( mnnah ) is only to be accepted if it can be 
traced up to a narrator at first hand, though it would be 
rash to say that the chain of evidence is always very 
strong. Mahommedans also, in suppor t of a legal rule 
for which there is no direct authority, resort to the 
argument from analogy (kiyas). The principle involved 
in a rule for which authority can be quoted is extended 
so as to cover other analogous cases. There have also 
been accepted amongst Mahommedans, as authoritative, 
certain opinions on points of law delivered by those who 
were actual companions of the Prophet; these opinions 
are spoken of collectively under the name of ymaa. Some 
of these methods of extending and modifying the law have 
produced changes which it would be very difficult to 
reconcile with a strict adherence to the language of the 
Koran. 

Still, so far as it speaks at all, the text of the Koran 
remains the basis of Mahommedan law ; and prol)ably the 
Koran has had more practical effect on the lives and 
actions of those who accept it than any other revelation 
accepted by a portion of the human race as inspired. In 
comparison with the Jewish or Vedic scriptures, the Koran 
may be properly described as a modern book. We know 
exactly when, where, and how it was produced. The 
divine message was not written down by the Prophet 
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himself. Some passages may have been written down at 
the time they were delivered by his hearers ; others were 
committed to memory. But a written collection was 
begun shortly after the Prophet’s death (a.d. 632), and 
was completed within three years of that event. Fifteen 
years later, however, it being found that there were already 
considerable differences between the various copies of the 
Koran then in existence, a recension of the text was 
ordered, and measures were taken to destroy all previous 
copies as spurious. The authenticity of the text then 
constructed has never been seriously disputed. Whether 
in the operation of gathering together the scattered frag- 
ments from “ palm leaves, skin, bladebones, and the hearts 
of men,” and in preparing them for publication, the exact 
words used by the Prophet may not have undergone some 
change, it would be difficult to say. Having regard to 
the circumstances above stated, it is not surprising to find 
that the development of the Mahommedan law has not, 
in the great variety of jnioples who have accepted the 
Mahommedan faith, proceeded always upon the samo 
lines. Naturally also political differences have not been 
without their influence in these divergences of opinion, 
and of these political differences the most im- 
j>ortant of all was that which split the whole of 
Islam into the two great divisions of Sunnis * *' 
and Shiahs. These terms represent the two great ]>arties 
into which Mahommedans were divided by the disputes 
as to the succession to the caliphat, which commenced 
very shortly after the death of the Prophet. These 
disputes culminated in the massacre of the descendants 
of Ali, the son-in-law of the Prophet, and the fourth 
caliph, by Yezid, who represented the rival or Omeyyad 
line. But the defeated party were not entirely destroyed, 
and, under the name of Shiahs, have still maintained 
their authority. Other Mahommedans, to distinguish 
them, are called Sunnis, and, except in Persia, the Sunnis 
are the prevailing sect, the Shiahs only being found else- 
where in scattered families. The dynastic quarrel which 
gave rise to the schism has long been dead ; the memory 
of it only survives in the anniversary of the Mohurrum, 
when Mahommedans still bewail the massacre of more 
than twelve hundred years ago. But the doctrinal differ- 
ences involved in it still survive, and the legal systems of 
the Suunis and Shiahs differ in many important particulars. 
The Sunnis themselves are divided into four great sects or 
schools, each being called after the most conspicuous early 
exponent of its doctrines. These aro the Hanafito school, 
called after Hanafa, who died in 702 ; the Malikite school, 
called after Malik-Ibn-Anas, who died in 81 2 ; the Shafaitc 
school, called after Mahommed-as-Shafi, who died in 826 ; 
and the Hanbalite school, called after Ahmad-lbn-Hanbal, 
who died in 863. 

Of the various existing forms of Mahommedan law, the 
one that has attained the greatest degree of coherence is 
that which prevails in India. Mahommedan law is admin- 
istered in India to more than sixty millionsof Mahommedans. 
If reference is made to the article Hindu Law, it will be 
seen how it was that the Mahommedan law came to be 
administered by British courts of justice in India. The 
legislative enactments there quoted do not indicate exactly 
the limits of the application ; practically the topics to 
which it is applied are the family relations, ownership, 
succession, and those religious questions in which civil 
rights are also involved. The Mahommedans of India 
generally are Sunnis of the Hanafite school. The two prin- 
cipal authorities on Mahommedan law to which recourse is 
had by the courts in India are the Hedaya and the Futwa 
Alumgiri. The Hedaya was translated into English by 
Mr Hamilton. The Futwa Alumgiri was compiled under 
the orders of the Emperor Aurungzib Alumgir. It is a 
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collection of the opinions of learned Mahommedans on 
points of law. It has not been translated, but it forms 
the basis of the Dige$t of Mahommedan Law compiled by 
Mr Neil Baillie. The Mahommedan law, like the Hindu 
law, is a personal law. It is essentially so in its nature. 
Persons of any other religion are to a large extent outside its 
pale. And in Tndia, in civil matters, its application has been 
expressly limited to Mahommedans. At one time endeavour 
was made to administer the Mahommedan criminal law 
as the general territorial law of India, but it had con- 
stantly to be amended, and it was at length abolished 
and the penal code substituted. To be a Mahommedan, 
and so to claim to be governed by the Mahommedan law, 
it is necessary to profess the Mahommedan faith. 

All that we find on the subject of intestate succession 
in the Koran are certain directions as to the shares which 
certain members of the family are to take in 
Muecmlon. t ^ ie e8tttte °* deceased relative. So far as 
’ they go, these are rules of distribution — that is 
to say, they depend, not on consanguinity only, but on 
certain equitable considerations, by which rules founded 
on consanguinity are modified. But these latter rules, 
though nowhere laid down in the Koran, still play a large 
part in Mahommedan law. There can be no doubt that 
they represent the pre-existing Arabian custom, which 
it was not the intention of the Prophet to displace, but 
only to modify. The claimants under these rules take 
whatever is left after the s]>ecific shares assigned by the 
Koran to individual members of the family have been 
satisfied ; if in any case there are no such shares, they 
take the whole. The Arabic term for this class of heirs 
is asabnh , which literally means persons connected by a 
ligament. The term used by English writers is “ residu- 
aries,” but this description of them has the disadvantage 
that it entirely loses sight of the connexion on which the 
claim to succeed is based. They would be more correctly 
•described as the “ agnates ” of the deceased, but the term 
“ residuaries ” is too firmly established to be displaced. 
Those jjersons who take a share of the property, under the 
apecific rules laid down in the Koran, we call “sharers,” 
and this word lias acquired a technical meaning ; it is not 
used to describe those who can claim a portion of the 
estate in any other way. It is hardly likely that females, 
or relatives through females, had any claim to the succes- 
sion under any Arabian custom, nor, except so far as they 
.are made sharers, are they recognized by the Koran as hav- 
ing a title to succeed. The proper description of this class 
•of persons is zavi-ul-arham, t>., “uterine kindred,” and 
they have, in default of other heirs, established a claim to 
.succeed. English writers have erroneously called them 
“distant kindred,” but distance has nothing to do with 
the matter. 

There is no right of primogeniture under Mahommedan 
law ; there is a general preference of males over females, 
and if males and females take together as residuaries by 
an express provision of the Koran, each male takes as 
much as two females. Females are also expressly forbidden 
by the Koran to take more than two-thirds of the property; 
but in the application of these two rules the shares of the 
mother and the wife are not included. No person can 
claim to take any portion of the property who traces his 
relationship to the deceased through a living person, but 
this rule does not apply to brothers and sisters whose 
mother is alive. If several }>ersons all stand in the same 
degree of relationship to the deceased, they take equally, 
per caput and not per Btirpem. 

It will now be convenient to state the rules for finding 
which of the agnates take as residuaries of the deceased. 
These are, in ordinary circumstances, the male agnates 
only, and the rule in question depends upon a classification 
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of the male agnates which is common in other ports of 
the world. Every family consisting of several generations 
of male agnates may be broken up into groups, each of 
which has a separate common ancestor of its own. Thus, 
suppose A to be the person from whom the descent is to 
be traced. A belongs to a large group of persons, all of 
whom are males descended from a common ancestor D. 
But A and his or her own male descendants form a 
smaller group, which we may call the group A. This is 
the first class of male agnates of A. Then suppose A to 
be the son or daughter of B, excluding those who are 
descendants of A, and as such included in the first class, 
the remaining male descendants of B will form the second 
class of male agnates of A. In like manner we get a 
third class of male agnates of A who are descendants 
of C, excluding those who are descendants of A or B ; 
and a fourth class of male agnates of A who are de- 
scendants of D, excluding those who are descendants of 
A, B, or C. This classification can obviously be carried 
through as many generations as we please. Mahom- 
medan lawyers adopt this classification with only one 
difference. Between the first and second classes they 
interpose a class consisting entirely of the direct male 
ancestors, which they call the “root,” so that the male 
descendants of A (the person whose heirs are in question) 
would be the first class of residuaries. B, C, D, &c. 
would be the second class of residuaries; the male de- 
scendants of B, other than the descendants of A, would bo 
the third class of residuaries ; the male descendants of C, 
other than the descendants of B and A, would be the 
fourth class of residuaries, and so on. In order to find 
the residuaries who are to succeed, we have only to take 
the classes in their order, and of the highest class which is 
represented to select the nearest to the deceased. If there 
are several who are equidistant, they will take equally per 
caput 

The sharers are, of course, those to whom a share is 
assigned by the Koran. They are (1) the father, (2) 
lineal male ancestors, whom Mahommedans call the 
“true grandfathers,” (3) uterine half-brothers, i.e., the 
half-brothers by the mother, (4) daughters, (6) daughters 
of a son, or other direct male descendant, whom we call 
daughters of a son how low and soever, (6) the mother, 
(7) true grandmothers, i.e., female ancestors into whose 
line no male except a lineal male ancestor enters, (8) full 
sisters, (9) consanguine half-sister, i.e., half-sisters by the 
father, (10) uterine half-sisters, (11) the husband, (12) 
the wives. The right to a share and the amount of it 
depends upon the state of the family. Under Mahom- 
medan law not only, as elsewhere, the nearer relative 
excludes the more remote, but there are spocial rules of 
total or jmxtial exclusion arising out of the equitable con- 
siderations upon which all rules of distribution are based. 

These rules are best shown by taking the case of each 
member of the family in turn, and at the same time it 
will be useful to explain the general j>osition of each 
member. First, the sons. They take no share, but they 
aro first in the first class of residuaries, and their position 
is a very strong one; they exclude entirely sisters and 
daughters from a share, and they reduce considerably the 
shares of the husband, the widows, and the mother. The 
position of the other male descendants is very similar to 
that of the sons. They are not sharers ; they are residu- 
aries of the first class, and will take as such if the inter- 
mediate persons are dead. They reduce the shares of 
some of the sharers, but not to the same extent as the 
sons. The father is a residuary of the second class, and 
the first in that class. But he is also a sharer, and as 
such is entitled to a share of one-sixth. He can take in 
both capacities. The father’s father is also a residuary of 
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the second class, and he is a sharer, entitled to a share of 
onwixth, but of course he cannot take either as sharer or 
residuary if the father is alive. The position of any true 
grandfather is analogous. An only daughter takes as 
sharer one-half of the property, two or more daughters 
take one-third between them. But sons exclude daughters 
from a share, and they would get nothing. Naturally 
this was considered unjust, and a remedy has been found 
by making the daughters what are called “ residuarios in 
right of their brothers,” each daughter taking half of what 
a son takes. The mother gets a share of one-sixth when ' 
there is a child of the deceased, or a child of any son how 
low and soever ; also when there are two or more brothers 
or sisters. In any other case her share is one-third. If, 
however, the wife, or the husband (as the case may be), 
and the father are alive, the share of the mother is only 
one-third of what remains after deducting the share of the 
husband or the wife. The brother is never a sharer. He 
is a residuary of the third class, and he excludes some 
sharers. The daughters of a son how low and soever get a 
share of two-thirds between them if there are several ; if 
there is only one she gets one-half. But the daughters of 
a son are excluded by any direct male descendant who is 
nearer to the deceased than themselves, or at the same 
distance from him. If, however, they are excluded by a 
person who is at the same distance from the deceased as 
themselves, Mahommedan lawyers again say that they 
come in as residuaries in right of that person, each female 
as usual taking half as much as each male. Of course the 
daughters of a son may also be excluded by the daughters 
having exhausted the two-thirds allotted to females. A 
single sister takes a share of one-half ; several sisters take 
two -thirds between them. Sisters are excluded from a 
share by any residuary of the first class, and their own 
brothers also exclude them, but in the latter case they take 
as residuaries in right of their brothers, each sister taking 
half what a brother takes. So, again, the sisters may be 
excluded from a share by the daughters or daughters of 
sons having exhausted the two-thirds allotted to females, 
and the residue would go to the nearest male agnate — that 
is, the uncle or the nephew of the deceased, or some 
more distant relative. To prevent this Mahommedan 
lawyers say that in this case the sisters are residuaries, 
basing their assertion upon a somewhat vague tradition. 
The share of tho husband in the property of the wife is 
one-fourth if there are surviving children, one-half if there 
are none. The share of the widow in the property of her 
deceased husband is one -eighth if there are surviving 
children, one-fourth if there are not. The nearest true 
grandmother takes a share of one-sixth. If there are 
several equidistant, they take one-sixth between them. 
The uterine half-brothers take a share of ono-third when 
there is only one, but they are excluded by any direct 
descendant and by any direct male ascendant. Uterine 
half-sisters are in the same position as uterine half-brothers. 
Consanguine half-brothers are residuaries of the same class 
as brothers, but only take in default of full brothers. 
Consanguine half-sisters take a share of two-thirds, or if 
there is only one she takes a share of one-half. But if 
there is a full sister also, the full sister takes one-half, and 
the consanguine sisters one -sixth between them. The 
consanguine half-sisters, like the full sisters, arc excluded 
from a share by the children and the father of the deceased, 
and also by full brothers and consanguine brothers ; but 
in the last case they come in again as residuaries, taking 
half what a brother takes. 

The sharers must, of course, unless excluded, be all 
satisfied before anything is taken by the residuaries. 
But the sharers may not only exhaust the property ; 
there may not be enough to satisfy^ all the claimants. 
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Thus, if a man died leaving a wife, a mother, and two 
daughters, the shares are one-fourth, one-sixth, and 
two-thirds, and the sum of the shares being greater 
than unity, they cannot all be satisfied. The difficulty is 
met by decreasing the shares rateably, in other words, by 
increasing the common denominator of the fractions so 
as to produce unity ; hence the process is called the 
“ increase.” The converse case arises when the shares of 
the sharers do not exhaust the property, but there are no 
residuaries to take what remains. It has been doubted 
whether the residue does not fall to the Government as 
bona vacantia . But it is now settled that the surplus is 
to be divided rateably amongst the sharers in proportion 
to their shares. The process is called tho “return.” The 
husband and the wife are excluded from the benefit of the 
return. If there are no sharers, the whole estate will go 
to the residuaries. If there are neither sharers nor residu- 
aries, it will go to the (so-called) distant kindred. Their 
claim is strong on equitable grounds, as some of them are 
very near relations; such, for example, as a daughter's 
children or a sister’s children. Nevertheless their claim 
has been doubted, and it must be admitted that there is 
no very clear ground upon which it can be based. They 
are not mentioned as sharers in the Koran, ami it is not 
very clear how, as cognates, they could have been recog- 
nized by any ancient Arabian custom. However, their 
claim is now well established, and, in default of both 
sharers and residuaries, they succeed on a plan somewhat 
resembling that on which male agnates are classified as 
residuaries. If all the claimants fail the property goes to 
the Government, but thore is one peculiar case. Suppos- 
ing a man dies leaving a widow, or a woman dies leaving 
a husband, and no other relative. There is then a residue 
and no one whatever to take it, as the husband and wife 
are excluded from the return. Strictly speaking it would 
fall to the Government as bona vacantia , but the claim is 
never made, and would now be considered as obsolete, the 
husband or wife being allowed to take the property. 

Under Mahommedan law there are certain grounds upon 
which a person who would otherwise succeed as heir to a 
deceased person would be disqualified. These grounds 
are — (1) that the claimant slew the deceased by an act 
which, under Mahommedan law, would entail expiation 
or retaliation, and this would include homicide by mis- 
adventure ; (2) that the claimant is a slave ; (3) that he 
is an infidel, i.e.> not of the Mahommedan faith. The 
second impediment cannot now have any application in 
India; the third has been removed by Act 21 of 1850. 
There is a rule of Mahommedan law that if two persons 
die in circumstances which render it impossible to deter- 
mine which died first, as, for example, if both went down 
in the same ship, for the purposes of succession it is to be 
assumed that both died simultaneously. 

Mahommedan lawyers appear always to have re- 
cognized the validity of wills, and they are said to be 
recognized by a passage in the Koran. But the Teatm- 
power of testamentary disposition is restricted meatary 
within very narrow limits. It only extends to auccea - 

one-third of the property after the payment of * ioa ' 

debts and funeral expenses. There is no hint of this re- 
striction in the Koran, and it rests upon tradition. If the 
one-third has been exceeded the legacies must be reduced 
rateably. The heirs, however, by assenting to the legacies, 
may render them valid even though they exceed the pre- 
scribed amount. There is no restriction as to tho form of 
making a will ; it may be either oral or written. A legacy 
cannot be given to an heir. Mahommedan law contains 
some very simple and wise provisions for preventing the 
reckless and often unjust dispositions of property which 
persons are apt to make upon the approach of death. A 
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man who is “sick,” that is, who is suffering from illness 
which ends in death, can only give away one-third of his 
property ; and if he has also made a will containing 
legacies, the gifts and the legacies must be added together 
in the computation of the disposable one-third. Bo long 
as slaves had a money value, the value of the slaves 
liberated by a man on his deathbed was also included, 
which rumiuds us of the Lex Furia C aninia of the Homan 
law. Another transaction by which the restriction on 
the testamentary power might be eluded is that called 
mohabat By this is meant a transaction in the form of 
a sale, but which, from the inadequacy of the price named, 
is obviously intended as a gift. If such a transaction is 
entered into during “ sickness,” the loss to the estate would 
have to be reckoned in computing the disposable one-third. 
But the mohabat transaction takes precedence of legacies. 
Another obvious mode of eluding the restriction on the 
testamentary power is the acknowledgment by a man on 
his deathbed of a fictitious debt ; and it would seem that 
such acknowledgments ought to liave been put under 
restriction. But Mahommedans, like other Orientals, have 
a useful, though possibly a superstitious, dread of leaving 
the debts of a deceased person unpaid, and it is this, no 
doubt, which has prevented their questioning the deathbed 
acknowledgment of a debt, even though there is every 
reason to believe it to be fictitious. All that has been 
done is to proscribe that debts of health should be paid 
before debts of sickness, and that debts cannot be acknow- 
ledged by a sick man in favour of an heir. 

When a Mahommedan dies, the funeral expenses and 
the creditors must first be paid; then the legatees, then the 
claims of the sharers, and, lastly, those of the 
inSoa §m ro^duaries ; or, if there are neither sharers nor 
residuaries, those of the (so-called) distant 
kindred. The administration of the estate need present 
no difficulties if there are no disputes, and if there is some 
one empowered to take possession of the proj>erty, to get 
in the debts, to satisfy the creditors, and distribute the 
assets amongst the various claimants ; and such a person 
may be appointed by a Mahommedan in his will, who will 
perform these duties. He is called a wad, and ho is in a 
position very similar to an executor under English law. 
But if there is no wad, even if there are no disputes, there 
may be a good deal of trouble. It would have been in 
accordance with the spirit of Mahommedan law, and with 
general principles of equity, if an officer of the courts 
established under British rule had been regularly em- 
jiowered to take possession of the property, and to take 
such measures as were necessary to ensure all the claimants 
being satisfied in their proj)er order. But this view of their 
powers has not been taken by the courts in India ; recently, 
however, they have been enabled by legislation to grant 
the power of administering the estate to a single person. 

There is scarcely any part of Europe or Asia where the 
creation of fictitious relationships is altogether unknown. 

In many cases the object of the creation is 
nitt/aa** 8 * m Pty obtain an heir. This is the object 
of adoption amongst modern Hindus, and it is 
this, no doubt, which has led some persons to 
speak of Hindu adoption as a rudimentary will. But 
adoption, as such, has never obtained a footing in Mahom- 
medan law. The fictitious relationships which that law 
recognizes are based upon a different idea. There was in 
early times a widespread notion that every man must 
belong to some family either as a freeman or a slave. The 
family to which a slave belongs is always that of his 
owner, and that of a freeman is generally indicated by 
his birth. But a liberated slave has no family, at least 
no recognized family; and as he cannot stand alone, it 
was necessary to attach him to some family. Now, just 


as in Roman law the freedman became a member of his 
master’s family under the relationship of patronw and 
client, so in Mahommedan law a liberated slave be- 
comes a member of the master’s family under the relation- 
ship called mawalat. The object, of course, was to make 
the master’s family liable for the consequences of the 
wrongful acts of the freed slave. As a compensation for 
the liability undertaken by the master’s family, in default 
of residuaries of the slave’s own blood (who can only be 
his own direct descendants), the master’s family are en- 
titled to succeed as what are called “ residuaries for special 
cause.” Of course the relationship of master and slave 
cannot now be created, and it is scarcely probable that 
any case of inheritance could arise in which it came into 
question. The relationship of mawalat may, under Mahom- 
medan law, also be created in a case where a freeman is 
converted to Islam. From a Mahommedan point of view 
he then stands alone, and would be required to attach 
himself to some Mahommedan family. The form of the 
transaction exactly indicates the nature of it. The party 
wishing to attach himself says to the person ready to 
receive him, “Thou art my kinsman, and shalt be my 
successor after my death, paying for me any fine or ransom 
to which I may be liable.” In this case also the family of 
the i>erson who receives the convert is entitled, in default 
of other residuaries, to succeed to him as “ residuaries for 
special cause.” But this transaction can have no meaning 
under English law, which does not recognize the joint re- 
sponsibility of the family, and it is therefore also obsolete. 
In the case of mawalat the rights of the persons concerned 
are not reciprocal. The person received gains no right of 
inheritance in the family into which he enters, and incurs 
no responsibility for their acts. An important part may 
still be played in Mahommedan law by the creation of 
relationships by acknowledgment Any such relationship 
may be created, provided that the parentage of the person 
acknowledged is unknown ; a person of known parentage 
cannot be acknowledged. The age, sex, and condition of 
the person acknowledged must also be such that the re- 
lationship is not an impossible one ; for, as was said in the 
Homan law, fictio naturam vmitatur . The relationship 
thus constituted is, in the case of a father, mother, child, 
or wife, complete, and must be treated for all purposes as- 
having a real existence. But in any other case the acknow- 
ledgment, although good as between the parties thereto, 
has no effect upon the rights of other parties. The acknow- 
ledgment which we have just been considering contemplates 
the possibility at any rate, and in most cases the certainty, 
that the relationship is entirely fictitious, and has no con- 
nexion with any ruie of evidence in whatever sense the 
term is understood. But there is a rule of Mahommedan 
law that, in cases where the paternity of a child is in dis- 
pute, the acknowledgment of the child by the father is 
conclusive. Whether this would now be maintained in 
face of the Evidence Act, 1870, which deals with cases of 
conclusive evidence, and expressly repeals all previously 
existing rules of evidence, may be doubtful. 

Marriage is a transaction based upon consent between a 
man and a woman, or between persons entitled to represent 
them. The result of the transaction is that 
certain family relationships involving legal ***' 
rights and duties are created by the law, and these are 
not wholly under the control of the parties. But as to 
some of them, to some extent they may be regulated by 
agreement, and it is customary amongst Mahommedans at 
the time of a marriage to come to such an agreement. 
The only condition necessary to the constituting of a valid 
marriage between persons of full age is the consent of 
the parties. It is, however, the practice to conclude the 
transaction in the presence of two males, or one male and 





fetakte witnesses; and the omission of this formality 
would always throw a doubt upon the intention of the 
parties finally to conclude a marriage. It is even said 
that the absence of such witnesses would justify a judge 
in annulling the marriage. Minors of either sex may be 
given in marriage by their guardian, and the transaction 
will be irrevocable if the guardian be the father or any 
direct male ascendant. In any other case the marriage 
may be repudiated when the minor arrives at the age of 
puberty, but the repudiation is not effectual until con- 
firmed by a judge of the civil court. A marriage may be 
conducted through agents. A woman can have only one 
husband ; a man can have four wives ; if he married a fifth 
the marriage would be annulled by a judge on the appli- 
cation of the woman. Mahommedans have a table of pro- 
hibited degrees within which parties cannot marry not very 
dissimilar to that in force in Great Britain. Nor can a man 
be married at the same time to two women nearly related to 
each other, as to two sisters. It is also considered that if a 
woman take a child to nurse she contracts a sort of maternity 
towards it, and that if a boy and girl are nursed by the 
same woman they become brother and sister, and, in a 
general way, it is said “that whatever is prohibited in 
consanguinity is prohibited in fosterage”; but it is doubtful 
whether the law goes so far. The widow, or a divorced 
woman, is not allowed to marry again during her iddut. 
This is a period of chastity which a woman is bound to 
observe in order to avoid confusion of issue. If she is 
pregnant it lasts until the child is born ; if not, then in 
case of divorce it lasts through three periods of menstrua- 
tion ; if she is a widow it lasts for four months and ten 
days. A Mahommedan man cannot marry an idolatress, 
but Jews and Christians are not thereby excluded, l>ecause, 
although infidels, they are not idolatresses. A woman is 
forbidden by Mahommedan law to marry any one who 
is not a Mahommedan; but if the marriage took place 
in conformity with the Act of 1872 it might be valid, 
if it amounted to a repudiation by the woman of her 
Mahommedanism. It is important to remember, when 
considering the validity of a Mahommedan marriage, that 
a distinction is drawn between marriages which are simply 
void (i batii ) and those which can only bo annulled by 
judicial decision (far id), for such a decision lms no retro- 
spective effect, so that the children already born are legiti- 
mate; and if no .step is taken to obtain such a decision 
during the existence of the marriage, it cannot be ques- 
tioned afterwards. What marriages are absolutely void, 
and what are only capablo of being declared void, is not 
very clearly settled, but the evident; leaning of Mahom- 
medan law is against absolute invalidity, and there is 
strong authority for the opinion that no marriages are 
absolutely void except a marriage by a woman who has a 
husband living and such as are declared to be incestuous. 

A Mahommedan has the absolute right to divorce his 
wife whenever he pleases without assigning any reason 
Dlvorc whatever for doing so. There are, however, 
vo,w very strong social reasons which have consider- 
able influence in restraining the arbitrary exercise of the 
power. The power to divorce remains notwithstanding 
any formal promise by the husband not to exercise it, and 
it is even said that a divorce pronounced in a state of in- 
toxication, or by a slip of the tongue, or under coercion, 
is valid. The divorce can, however, be revoked by the 
husband, but not after it has been three times pronounced, 
or after the iddut has been passed by the woman. Nor 
can the husband remarry his divorced wife unless she has 
been again married, and has been again divorced or become 
a widow, and the intermediate marriage must have been 
consummated. The power to divorce a wife may be en- 
trusted by the husband to an agent acting on his behalf, 


and this contrivance is sometimes made use of to enable a 
woman’s friends to rid her of her husband if he ill-treats 
her. The husband may even empower the wife to divorce 
herself. If the husband or the wife should happen to die 
whilst the divorce is still revocable, he or she will inherit ; 
and even a triple repudiation pronounced during “sick- 
ness,” that is death-sickness, will not deprive the woman 
of her inheritance if the iddut has not been passed. Of 
course there is nothing to prevent the husband and the wife 
from agreeing to a divorce, mid to the terms on which it is 
to take place, and such an arrangement is very common. 
The treatment of the wife by the husband is not a ground 
upon which the marriage can be dissolved, but the im- 
potence of the husband is a ground of dissolution. The 
courts in India consider that they have the power under 
Mahommedan law to grant a decree for the restitution of 
conjugal rights. 

Dower in Mahommedan law is in the nature of a gift 
from the husband to the wife on the marriage, like the 
donatio propter nuptias of tho Homan law, or 
the morgengabe of Teutonic nations. It may be 
either “ prompt,” that is, payable at once, or tho payment 
of it may be deferred, or it may be partly the one and 
partly the other. Tho amount of the dower and the time 
of payment ought to be settled by agreement before the 
marriage takes place; if this is not done there is some 
trouble in ascertaining the rights of the parties. It seems 
clear that a woman is entitled as a matter of right to what 
is called a “ proper ” dower. If the dower is payable at 
once tho woman may, before consummation, refuse herself 
to her husband unless it is paid ; whether she can do so 
after consummation is doubtful. If the husband capri- 
ciously repudiates tho wife before consummation, or the 
wife before consummation repudiates the husband for his 
misconduct, then half the dower agreed on must bo paid. 
If it is her misconduct which has caused the repudiation, 
she is not entitled to anything. Deferred (lower becomes 
payable on the dissolution of the marriage either by death 
or by divorce. Probably a judge, when called upon to 
dissolve or annul a marriage, could make resisonublo stipu- 
lations as to the dower. The dower is the wife’s own 
property, and, as the wife is entirely independent of the 
husband in regard to her property, she can sue him or 
his representatives for the (lower like any other creditor. 
Mahommedans generally before marriage enter into a 
formal contract which regulates not only the dower, but 
various other matters under the control of the parties, such 
as the visits the wife is to pay or receive, the amount of 
liberty which she is to have, and so forth. 

The right of pre-emption under Mahommedan law is the 
right of a third person, in certain circumstances, to step 
in and take the place of a buyer, at the same 
price and on the same conditions as th8 buyer emption. 
has purchased. It applies only to the purchase 
of real property, and it can only bo exercised upon one of 
the three following grounds (1) That tho claimant is 
owner of property contiguous to that sold ; (2) tliat he is 
a co-sharer in the property of which a share is being sold ; 
(3) that he is a participator in some right over the pro- 
perty, such, for example, as a right of way over it. The 
claimant must announce his claim as soon as lie hears of 
tho sale, and he must follow up this announcement by a 
further claim in the presence of witnesses and of the seller, 
or, if possession has been transferred, of the- buyer. 

Mahommedan law, so far as it is administered by 
the courts of British India for Sunnis of the llanafite 
school — that is, for the great bulk of Mahommedans — has 
attained a fair degree of precision, owing to the care 
bestowed on their decisions by the judges of those courts, 
and the assistance derived from Mahommedan lawyers. 
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But mUck ^jteculty is experienced as soon as we come to 
-deal ' of any other dcscriprion. No 

doubt in India any clearly-established custom prevalent, 
amongst a well-defined body of persons would be recognised, 
or any rule of law founded upon texts which they accepted 
as authoritative. But it is not always easy to determine 
when these conditions have been satisfied And to allow 
Jdahommedans to set up a standard of rights and duties 
different from that of the bulk of their correligionists 
without this proof would lead not only to confusion but 
injustice. There is the further difficulty that Mahom- 
raedan law, as applied to any Mahommedans except those 
of the Hanaiite school, lias as yet been comparatively little 
studied by modern lawyers, so that very little that is 
certain can be said about it. There is, however, 
a considerable body of Shiahs in India whose 
legal system undoubtedly differs in some material • 
particulars from that of the Sunnis. The Mahommedans 
of Oudh are generally Shiahs, and Shiah families, mostly of 
Persian descent, are to be found in other parts of India. 
The following points seem clear. A marriage which the 
parties agree shall last for a fixed time, even for a few 
hours only, is a valid marriage, and at the expiration of 
the time agreed on the marriage ceases to exist. The 
relatives of the deceased, whether male or female, and 
whether tracing their connexion through males or females, 
may be sharers or residuaries. Both as sharers and re- 
siduaries the children can claim to take the place of their 
parents in the succession upon the principle of what we. 
0 all representation. If there are parents or descendants of , 
the deceased, and the sharers do not exhaust the property, 
the surplus is distributed amongst the sharers of that class 
in proportion to their shares. If the projjerty is not suffi- 
cient to pay in full the shares of all the sharers, the shares 
do not abate rateably ; e.g., as between daughters and the 
parents, or the husband, or the wife of the deceased the 
whole deduction is made from the daughters’ share. 

, Authorities.— -Neil Baillie. Digest of Mahommedan Law. 
London, 1865.— Sir R. K. Wilson. Introduction to tlw Study of 
UahoTtimedan Law . London, 1894 ; Digest qf Anglo- Mahommedan 
Law . London, 1895 . — ChaklksHamilton. The Hedaya translated. 
London, 1791 .— SykD Amkku Ali. Lectures on Mahommedan 
Law, 2 vols. Calcutta, 1891, 1894 .— Mahomet) Yitsoof. Tagore 
Law Lectures . Calcutta, 1895 .— Alfred v. Kremkr. Oultur - 
geschichte des Orients , 2 vols. Vienna, 1875. (w. Ma.) 

Maidenhead, a municipal borough and market 
town in the Wokingham parliamentary division of Berk- 
shire, England, on the Thames, 24£ miles west of London 
by rail. A technical school has been opened ; ^ remains 
of a Homan villa have been discovered in the neighbour- 
hood; a richly-wooded recreation ground (14 acres) and 
Kidwells Park (12 acres) have been presented to the town. 
Population (1881^ 8220; (1901), 12,980. 

Maidstone, a municipal and parliamentary borough 
and the county town of Kent, England, in the Medway 
parliamentary division of the county, 47 miles south-south- 
oast of London by rail, on the river Medway. It is the 
headquarters of a military district. The Bently Art Oallery 
was presented to the town in 1890, and the West Kent 
and Gfeneral Hospital extended. There are an oil mill, 
rope, sacking, and twine factories, and cement, lime, and 
brick works. Famous hop gardens are in the district. 
Population (1881), 29,623; (1901), 33,516. 

Malhar, a native state of Central Indio, in the 
Baghelkhand agency. Area, about 400 square miles. 
Population (1881), 71,709 ; (1891), 77,546, showing an in- 
crease of 8*1 per cent The estimated revenue is Rs.71,000. 
The number of schools in 1897-98 was 8, with 247 pupils. 
The chief, whose title is Baja, is a Hindu of the Jogi sect. 

. The state suffered severely from famine in 1896-97. The 


tow* of MaiSA* (aW smm ito'SBk Jiiwatft' 
way, W miles north of Jubbulpore. 

Malmanslngft, See Mrioommo. 

Maine, the most north-easterly state of tlhe 
American Union, and by far the largest of the New 
England states. The development of its resources since • 
1880 has not produced much change in the tendency of 
its population, which in 1890 was 661,086, and in 1900 
was 694,466, an increase of * 5 per cent. The total land; 
surface of the state is about 29,895 square miles, and the 
average number of persons to the square mile was there- 
fore 22*1 in 1890 and 23*2 in 1900. The death-rate in 
1900 was 17*5. There were in 1900 twenty-five places 
having a population of more than 4000 inhabitants each 
and a total population of 251,685. The urban population 
in 1900, including in this class all persons in cities of 
more than 8000 inhabitants, was 164,639, or 23*7 per 
cent, of the total population, as compared with 130,346, 
or 19*7 per cent., in 1890. There were in 1900 nine of 
such cities, of which the most important, with their 
population, were : Portland (50,145), Lewiston (23,761), 
and Bangor (21,850). Of the total population in 1900, 
350,995 (50*5 per cent.) were males and 343,471 were 
females; 601,136 (86*6 per cent.) were native-born, and 
93,330 foreign-born ; 692,226 (99*7 per cent.) were white, 
and 2240 (only 0 3 per oent.) coloured, including 1319 
negroes, 119 Chinese, 4 Japanese, and 798 Indians. Of 
the total native-born population, it is calculated that 
588,000 were Maine -bom. There were 215,000 Maine-born 
people residing in other states. Of the total foreign-born, 
it is estimated that 53,000 were from the adjacent British 
provinces, and 11,500 from Ireland. The French-speaking 
population numbers about 50,000. They are of two quite 
distinct classes. One, numbering about 15,000, includes 
those who became citizens by the establishment of the 
northern boundary in 1842, and their descendants. They 
are largely of Acadian stock, are good citizens, feeling 
pride in their allegiance to the Union, and are coming 
more and more under the influence of the public schools. 
The state has established among them a well-appointed 
training school for teachers, conducted in the English 
language, the graduates of which render excellent service 
in the common schools. The other class is of French- 
Canadian immigrants, who find profitable employment in 
the manufacturing centres. With their savings they are 
building homes and buying abandoned farms. Very few 
have any desire to return to Canada, or any thought of 
establishing a “ Fre*ch Empire” in New England. At 
the same time, their numbers are felt in the communities 
where they reside, and as they show a disposition to 
become naturalized citizens, their political weight is con- 
siderable. Parochial schools are encouraged by their 
Church, the Roman Catholic, but the young people incline 
towards the public schools. The colony of Swedes estab- 
lished by the state near its north-eastern border in 1869 has 
proved in every way successful. These people, who number 
about 2000, are already in sympathy with American insti- 
tutions, and their steady increase will go far to make good 
the loss by removal of some of the best native stock. The 
shores of Maine, as also its lakes and woods, have become 
great resorts for tourists and summer residents. It is esti- 
mated that these sojourners number 250,000 annually, and 
tliat their expenditure in the state amounts to 912,000,000. 

Public Works . — The United States Government has done much 
in deepening harbours and river channels, removing obstructions, 
and marking the approaches by lights, buoys, and beacons. The 
state has provided for a thorough topographical survey, in co- 
operation with the surveys by the United States. The general 
government has also given special attention to coast and harbour 
defences. Obsolete works have been replaced by modem . fortifies- 
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u&atid*., ,;A mdm^.m^m mi naval nmdttvous lias been estab- 
> lish#d oil Frenchman’aBay, east of Mount Desert. 

Property and Taxes ,— The state assessors’ valuation of property 
for purposes of taxation for 1900 was $287, 091,790/ of which the 
real estate was 78 per cent., and the personal, 22. The annual 
increase in the value of real estate during several preceding years 
averaged over $3,000,000, mostly in buildings and improvements. 
ThO increase in personal property was at a much lower rate, and 
chiefly in value of live stock. The state debt in 1900 amounted to 
$2,153,000. The state tax is 2{ mills on the dollar, while tho 
average local rate is ten times this. 

Banks, 4c . — There were in 1900 thirty- two national hanks, with 
a capital of $10,971,000, and for that year surplus and undivided 
profits of $4,260,722, and total resources of $41,992,070; fifty- 
one savings banks, with deposits of $71,076,212, by 177,600 
depositors; seventeen trust companies, with capital stock of 
$1 ,651,400, and total resources of $11,802,267 ; thirty- two loan and 
building associations, with total resources of $2, 975, 766. Tho legal 
rate of interest is 6 per cent. , but safe investments do not often return 
more than 4 or 5 por cent. There is no legal limit to rate by contract. 

Industries . — The various brandies of agriculture still constitute 
the leading industry of the state. In 1900 there were 59,299 
farms, containing 6,299,946 acres, of which about 38 per cent, was 
improved land. The total value of farm property was $122,410,904, 
made up as follows : land, improvements, and buildings, 
$96,502,150; implements and machinery, $8,802,720 ; live stock, 
$17,106,034. The total value of farm products for the preceding 
year was $37,113,469. The number and value of the most im- 
portant farm animals in 1900 were : 173,592 dairy cows, $5,060,048 ; 
165,255 other neat cattle, $2,525,497 ; 106,299 horses, $7,058,989 ; 
252,213 sheep (excluding lambs), $751,777 ; 79,018 swino, $516,015. 
The principal crops and their values in 1899 were : oats, $1,874,578 ; 
hay and forage, $10,641,546 ; potatoos, $3,711,999 ; miscellaneous 
vegetables, $1,207,075 ; and orchard fruits, $833,634. 

Mechanical industries have grown in extent and in productive 
power. General good feeling between employers and workmen pre- 
vailing, strikes havo not been common. Shipbuilding has revived. 
It is now carried on at advantageous points, with concentration of 
capital and largo use of machinery, ana is chiefly directed to vessels 
for heavy domestic trade. Building is going on at the rate of 5000 
tons a month. Iron ships are successfully built at Bath. The 
Bath Iron Works have a continuous line of contracts for Govern- 
ment ships, and keep 1000 men at work all tho year. In the 
cotton factories the employes are mostly French -Canadians, in tho 
woollen factories mostly natives. There are two flourishing plush 
factories, using the hair of the Angora goat of Asiatic Turkey, and 
California and Oregon, and of the llama of South America, with 
some native wools. Those goods find a large market in Russia 
and Japan. Thoro are quarries of granite, of lime, and of slate. 
Ice is a staple product, amounting in some years to over 3,000,000 
tons. A growing industry is sardine-packing, largely carried on 
in the south-eastern part of tho state. Tho general statistics of 
manufactures are shown by tho following tabic : — 



1890. 

1900. 

Pur c,«nt. 
of 

Increase. 

Number of establish- 
ments 

• 5,010 

• 

' 6,702 

33-8 

Capital 

$80,410,800 

$122,018,826 

52*8 

Salaried officials, clerks, 
Ac 

6,406 1 

3,320 

58-4 3 

Salaries 

$3,663, 835 1 

$3,171,433 

11-0* 

Wage-earners (average 
number) . 

70,374 

74,816 

6*3 

Total wages 

$22,062,682 

$28,527,840 

24*2 

Miscellaneous expenses ; 
Cost of materials 

$5,304,604 

$7,774,216 

44*1 

$61,620,580 

$68,863,408 

$127,361,485 

337 

Value of products 

$05,680,500 

33*1 


The following table shows statistics of six leading industries : — 


Industry. 

Numlwr of 
Establish- 
ments. 

Watfo- 

earners. 

Value of 
PrutluctB. 

Boots and shoes . 

48 

6,432 

$12,206,847 

Cotton goods 

15 

13,723 

14,631,086 

Fish, canning and preserving 

117 

6,667 

4,770,783 

Lumber and timber products 

838 

6,834 

18,480,401 

Paper and wood pulp . 

35 

4,851 

18,228,275 

Wool manufactures . 

79 

7,155 

13,412,784 


1 Includes proprietors and firm members, with their salaries. 
* Decrease. 


. lumber and Wood iWp.-r-There are 21,900 square miles/of 
forest. The pine region of the south-west is well cut over, and 
owners of these lauds are taking pains to promote new growth; 
Biiruoe is now tho chief tree. This is worked into long lumber to 
the extent of 250,000,000 feet a year, and into pulp for paper to th0 
extent of 850,000,000 feet In the former great advanoo has been 
made in the process of manufacture, chiefly by economics, in 
machinery and motive power. The pulp industry has advanced 
rapidly. Large tracts of timber lands have been bought and ex- 
tensive mills built. Some of the finest of book-paper is made here. 
The advent of this immense pulp industry 1ms given rise to fears of 
the rapid destruction of tho forests, with serious detriment to natural . 
conditions, such as Tainfull, water-storage, climate, Ac, ; but the 
necessity of securing a long supply of material for such costly plants 
will lead to the adoption of rigid ami inttf ligent economy, so that, 
as one consequence of the pulp operations, a system of forestiy 
will supersede the reckless waste of old lumber operations under 
“permits” from distant owners. 

Railways .- The total mileage of stoam railways in Maine in 1901 
was 1919 miles. The capitalisation of these within the state is 
$63,955,121. The gross earnings within the state for the year 
ending 30tli June 1901 amounted to $10,930,003. Numerous 
eleoine street mil ways have been constructed, with a total 
mileage on 30th .lime 1901 of 286 miles, and an investment 
value of about eight, million dollars. The gross earnings for 
the year were over one million dollars ; and the number of 
passengers carried was nearly twenty millions. The principal rail- 
way systems are the Boston and Maine, Maine Central, Grand 
Trunk, Gauadian Pacific, Bangor and Aroostook, Rum ford Falls, 
and Washington County lines. Several new lines connecting with 
the Maine Central are being built. Tho most remarkable of interior 
developments has been brought, about by the Bangor and Aroostook 
Railway opening up in tho three north-eastern counties an area of 
over 4,000,000 acres— almost equal to that of tho state of Massa- 
chusetts. These lands aro fertile, well wooded and watered, with 
abundant water-power. Evory available tract of timber on the line 
of this railway has been tnkon up for the purpose of some form of 
manufacture. Mills havo been erected with an annual capacity of 
125,000,000 feet of long lumber. Other wood products havo been 
transported by this railway amounting to 226,000 tons a year. A 
pulp and paper mill is under construction, of an annual capacity of 
120,000 tons. The soil in this region is well adapted to tho raising 
of grain, in which there is accordingly a rapid increase. Five 
million bushels of potatoes go out to market each season, and fifty 
starch factories in Aroostook county consume three million bushels 
more. Every industry feels the stimulus of better facilities for 
moving products. Tins railway has already 325 miles in operation, 
and is pushing its branches wherever opportunities offer. 

Trade, Domestic and Foreign , — Foreign trade is mostly for the 
foreign account, and is carried on in foreign ships. Much of this 
is for the Canada trade connected with the Grand Trunk Railway. 
The value of the exports through the port of Portland for tne 
year ending 30th June 1900 is seen m the following items;, 
domostic, $9,731,373 ; foreign (Canada), $8,333,407 ; from frontier 
ports, $14,708,285; a total of $32,773,065. The valuo of tho 
imports for tho same period was : domestic consumption, $782, 863; 
in transit, $8,254,064; a total of $9,036,927, and grand total 
of business, $41,809,992. Tho amount of duties assessed at 
this port was $5,524,707, of which only $98,297 was collected 
here, the balance being sottlod in other ]K>rts. The total amount 
of collections here, however, for the fiscal year 1900 from all 
sources was $129,271, an increase over the same for tho previous 
year of $30,000. A very largo amount of foreign business is done 
hero which is without pecuniary benefit to the United States 
revenue, and which does not appear in any reports published by 
tins Government. 

Education . — Tho percentage of illiterates in this state fe very 
low, and among tho families of the original stock is almost in- 
appreciable. Among the native-born adult males, 5671, out of a 
total of 178,931, or 8*2 per cent., were unable to write; while 
among tho foreign-bom, 8281, out of a total of 38,732, or 21 ’4 j»er 
cent., were unable to write. Out of all adult males, 6 '4 per cent, 
were unable to write. The laws requiring school attendance for 
at least 16 weeks in each year of children under 15 years of 
age employed in factories are strictly enforced. The number of 
pupils in the public schools is about 200,000 ; tho teachers 
number 6500; the annual school expenditure is $1,600,000. 
There are four nonnal schools for the training of teachers, 
with a total average attendance of 485. Besides the high 
schools connected with the public school system, there are thirty- 
seven academies for secondary instruction, with a permanent 
investment of nearly $50,000 and an average attendance of 
2400. Great advance has been made in the means and methods 
of superior instruction. The leading colleges in tho state are 
Bowdoin, Colby, Bates, and the University of Maine (College of 
Agriculture and Mechanic Arts). They have a total annual attend- 
ance of students averaging 1083, with 88 academic instructors, 
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and a total endowment of 13,069, 200. They are receiving generous 
gifts from friends, especially for libraries and laboratories. Not 
loss than half a million dollars havo lately been so given to Bow- 
doin. The Congregationalism have a theological seminary at 
Bangor, and the free Baptists one at Lewiston. A law school has 
been established at Bangor connected with the University at Orono. 
The Maine Medical School, attached to Bowdoin College, is an 
institution of the first class. Free public libraries aro rapidly 
extending through the towns. 

Charitable Institutions , — Among institutions of a charitable or 
remedial nature are the Maine General Hospital at Portland, and 
similar establishments at Lewiston and Bangor; the Asylum for 
the Insane at Augusta, and another at Bangor ; the Eye and Ear 
Infirmary, and School for the Deaf at Portland. Other institutions 
of similar general diameter are the Soldiers’ Orphans’ Home at 
Bath ; the Industrial School for Girls at II allowed ; tlio Good Will 
.Farm at Fairfield $ and perhaps to be classed here, the Reform 
School for Boys at Portland, although this is in some aspects a 
penal institution. The National Horne for Volunteer Soldiers at 
Togus and the Marine Hospital at Portland are institutions of the 
national Government. 

Military, — There is an effective militia organization in the state, 
from which a volunteer regiment of infantry and four batteries of 
artillery— an aggregate of 1821 officers anu men— wore furnished 
for the Spanish war, in addition to detachments for tho U.8. 
Volunteer Signal Service, Engineers, and Naval Reserve, and 
others for the regular army. 

Liquor Laws,— Tho pmhibitoty liquor law, although supported 
by a recent constitutional amendment to a similar ofl'cct, lalwurs 
under the disadvantage of all laws not vigorously sustained by 
general public sentiment. For tho most part it is executed to the 
degree demanded by local sentiment in the sovoral municipalities, 
thus operating in jimctico much the same as a “local option " law. 
This is not through default of moral sense among the jieoplo ; it is 
simply a question of expediency us to what measures will best, with 
least attendant evil, restrain indulgence in intoxicating liquors. 
On this the judgment of fair-minded citizens is divided. Tho 
present law looks to checking tho demand by preventing the 
supply ; and since habitual reliance on the stringency of law tends 
to tile neglect of other influences for the removal of evils from the 
community, tho citizens seem to absolve themselves from personal 
responsibility both for tho execution of tho law and for the exist- 
ence of tho evil itself. At the same time, tho existing law seta a 
standard of moral conduct for tho community, which is supposed 
to express its beat sentiment ; and even though it, fails fully to 
effect its immediate object, the people would probably bo unwilling 
to repeal the legal and constitutional prohibition. (See Liquor 
Laws.) 

Udigion , — Tho moat prominent religious denominations are tho 
CongrogationuliHts, who Jmvo 250 churches and 21,600 members ; 
the Baptists, with 249 churches and 20,051 members ; the Method- 
ists, 804 churches and 19,488 members; the Free Baptists, 210 
churches and 13,708 members ; and tho Roman Catholics, who 
report 86 churches and a Catholic population of 90,400. Re- 
ligious tendencies arc towards practical rather than dogmatic 
questions — towards a liberalizing of tho scholastic creeds and closer 
fellowship of all Christians. (j. l. c.) 

Maine, Sir Henry James Sumner (1822- 

1888), tho principal founder in Great Britain of the histori- 
cal and comparative study of jurisprudence, was born on 
15th August 1 822. He was at school at Christ’s Hospital, 
and thence went up to Pembroke College, Cambridge, in 
1840. At Cambridge he was one of the most brilliant clas- 
sical Scholars of his time. Some of his Greek translations 
from English poetry are preserved in Arwmlin.es {land. 
He took a Craven University scholarship and other prizes, 
and graduated as senior classic in 1 844, being also senior 
Chancellor’s medallist in classics. Shortly afterwards ho 
accepted a tutorship at Trinity Hall. In 1817 he was 
appointed regius professor of civil law, and lie was 
called to tho Bar throe years later ; lie held this chair 
till 1 854. It will be remembered that evon the rudiments 
of lloman law were not then included in' ;$ho ordinary 
training of English lawyers; it was assumed at the 
universities that any good Latin scholar could qualify 
himself at short notice for keeping up such tradition of 
civilian studies as survived. Maine cannot havo known 
much Homan law in 1847, but in 1856 lie contributed 
to the Cambridge Essays the essay on Homan Law and 
Legal Education, republished in the later editions of 


Village Communities, which, Wg the Amt 
evidence of his genius. Meanwhile he, had become one 
of the Headers appointed by the Zxms of Court, in the 
first of their many half-hearted attempts at legaleducation, 
in 1852. Lectures delivered by Maine in this capacity 
were the groundwork of Ancient Law , published in 1861, 
the hook by which his reputation was made at one stroke. 
Its object, as modestly stated in the preface, was “to 
indicate some of the earliest ideas of mankind, as they 
are reflected in Ancient Law, and to point out the relation 
of those ideas to modern thought.” Within a year of its 
publication the post of Legal Member of Council in India 
was offered to Maine, then a junior member of the Bar 
with little practice, few advantages of connexion, and no 
political or official claims ; in short, with none of the 
common qualifications. He declined once, on grounds of 
health; the very next year the office was again vacant. 
This time Maine was persuaded to accept, not that his 
health had improved, but tliat he thought India might 
not make it much worse. It turned out that India suited 
him much better than Cambridge or London. His work, 
like most of the work done by Englishmen in India in 
time of peace, was not of a showy kind; its value is 
shown by tho fact that ho was asked to prolong his 
services beyond the regular term of five years, and returned 
to England only in 1869. The subjects on which it was 
his duty to advise tho Government of India were as much 
political as legal. They ranged from such problems as 
tho land settlement of the Punjab, or the introduction of 
civil marriage to provide for the needs of unorthodox 
Hindus, to tho question how far the study of Persian 
should be required or encouraged among European civil 
servants. On the civil marriage question in particular, 
and some years earlier on the still more troublesome one 
of allowing the remarriage of native converts to Christi- 
anity, his guidance, being not only learned but statesman- 
like, was of the greatest value. Plans of codification, 
moreover, were prepared, and largely shaped, under Maine’s 
direction, which were carried into effect by his successors 
Fitzjames Stephen and Mr Whitley Stokes. Tho results 
are open to criticism in details, but form on the whole a 
remarkable achievement in the conversion of unwritten 
and highly technical law into a body of written law 
sufficiently clear to be administered by officers to many 
of whom its ideas and language are foreign. All this 
was in addition to the routine of legislative and consulting 
work and the establishment of tho legislative depart- 
ment of tho Government of India on substantially its 
present footing. * 

Maine’s power of swiftly assimilating new ideas and 
appreciating modes of thought and conduct remote from 
modern Western life came into contact with the facts of 
Indian society at exactly tho right time, and his colleagues 
and other competent observers expressed tho highest 
opinion of his work. In return Maine brought back from 
his Indian office a store of knowledge which enriched all 
his later writings, though he took India by name for his 
theme only once. This essay on India was his contri- 
bution to the composite work entitled The Iteign of Queen 
Victoria (ed. T. H. Ward, London, 1887). Not liaving 
been separately published, it is perhaps the least known 
of Maine’s writings ; but its combination of just perception 
and largo grasp with command of detail is not easily 
matched outside Bishop Stubbs’s prefaces to somo of the 
chronicles in tho Bolls series. As vice-chancellor of the 
University of Calcutta Maine commented, with his usual 
pregnant ingenuity, on the results produced by the con- 
tact of Eastern and Western thought. Three of these 
addresses were published, wholly or in part, in the later 
editions of Village Communities ; the substance of others 



MAINE 


477 


i* understood to W embodied in the Cambridge Bede 
lecture of 1875, which is to be found in the same volume. 
The practical side of Maine’s' experience was not long lost to 
India ; he became a member of the Secretary of State's 
council in 1871, and remained so for the rest of his life. In 
1869 Maine was appointed to the chair of historical and 
comparative jurisprudence newly founded in the University 
of Oxford by Corpus Christi College. Residence at Oxford 
was not required, and altogether the election amounted to 
an invitation to the new professor to resume and continue 
in his own way the work he had begun in Ancient Law. 
During the next eight years lie published the principal 
matters of his lectures in a carefully revised literury form : 
Village Communities in the East and the West, .1871 ; 
Early History of Institutions , 1875 ; Early Law and 
Custom, 1883. In all these 
works the phenomena of 
societies in an archaic stage, 
whether still capable of ob- 
servation or surviving in a 
fragmentary manner among 
more modern surroundings 
or preserved in contemporary 
records, are brought into 
line, often with quite peculiar 
felicity, to establish and illus- 
trate the normal process of 
development in legal and 
]>olitical ideas. 

In 1877 the Mastership 
of Trinity Hall, Cambridge, 
where Maine had formerly 
been tutor, became vacant. 

There were two strong candi- 
dates whose claims were so 
nearly equal that it was diffi- 
cult to elect either ; the diffi- 
culty was solved by a unani- 
mous invitation to Maine to 
accept the post. His accept- 
ance entailed the resignation 
of the Oxford chair, though 
not continuous residence at 
Cambridge. Ten years later 
considerations of a somewhat 
similar kind led to his elec- 
tion to succeed Sir William 
Harcourt as Whewell pro- 
fessor of international law at 
Cambridge. His all too short performance in this office 
is represented by a posthumous volume which had not 
received his own final revision ( International Law , 1888). 

Meanwhile Maine had published in 1885 his one work 
of speculative politics, a volume of essays on Popular 
Government, designod to show that democracy is not in 
itself more stable than any other form of government, and 
that there is no necessary connexion between democracy 
and progress. The book was deliberately unpopular in 
tone; it excited much controversial comment and some 
serious and useful discussion. 

In 1886 there appeared in the Quarterly Review (clxii. 
181) an article on the posthumous work of J. F. 
MTjennan, edited and completed by his brother, entitled 
“The Patriarchal Theory.” The article, though neces- 
sarily unsigned, was Maine’s reply to the McLennan 
brothers’ attack on the historical reconstruction of the 
Indo-European family system put forward in Ancient Law 
and supplemented in Early Law and Custom. Maine 
was generally averse from controversy, but showed on this 
occasion that it was not for want of controversial power. 



He carried the war back into the invader’s country, and 
charged J. F. M‘Lennan’s theory of primitive society with 
owing its plausible apf>earance of universal validity to 
general neglect of the Indo-European evidence and mis- 
apprehension of such portionii of it as M‘Lennan did 
attempt to handle. 

Maine's health, which had never been strong, gave way 
towards the end of 1887. He went to the lliviera under 
medical advice, and died at Cannes on 3rd February 1888* 
He left a wife and two sons, of whom the elder died soon 
afterwards. 

An excellent summary of Maine’s princijial ivritings may 
be seen in Sir Mountstuart Grant Duff’s memoir. The 
prompt and full recognition of Maine’s genius by Conti- 
nental publicists must not pass uuincntiowxl even in the 
briefest notice. France, Ger- 
many, Italy, Russia have all 
contributed to do him honour; 
this is the more remarkable as 
one or two English publicists 
of an older school signally 
failed to appreciate hint. 
Maine warned li is c< amt rymen 
against the insularity which 
results from ignorance of all 
lawand institutions save one s 
own ; his example has shown 
the benefit of the contrary 
habit. His prominent use of 
Roman law and the wide 
range of his observation have 
made his works as intellig- 
ible abroad as at- home, and 
thereby much valuable infor- 
mation -for example, con- 

cerning the nature of British 
supremacy in India, and the 
position of native institutions 
there — has been made the 
property of the world of 
letters instead of the peculiar 
and obscure possession of a 
limited class of British public 
servants. Foreign readers of 
Maine have perhaps under- 
stood even better than Eng- 
lish ones that he is not the 
propounder of a system but 
the pioneer of a method, 
and that detailed criticism, profitable as it may be and 
necessary as in time it must be, will not leave the method 
itself less valid or diminish the worth of the master’s 
lessons in its use. The rather small bulk of Maine’s 
published and avowed work may be accounted for partly 
by a fine literary sense which would lot nothing go out 
under liis name unfinished, partly by the drawbacks 
incident to precarious health. Maine’s temperament was 
averse from the labour of minute criticism, and his avoid- 
ance of it was no less a matter of prudence. But it has to bo- 
remembered that Maine also wrote much which was never 
publicly acknowledged. Before he went to India lie was 
one of the original contributors to the Saturday Review , 
founded in 1855, and the inventor of its name. Liko 
his intimate friend Fitzjames Stephen, he was an accom- 
plished journalist, enjoyed occasional article-writing as a 
diversion from official duties, and never quite abandoned 
it. The practice of such writing probably counted for some- 
thing in the freedom and clearness of Maine’s style and the 
effectiveness of his dialectic. His l>ooks are a model of 
scientific exposition which never ceases to be literature. 


Sik TIenry Maine. 

(From a photograph by Fredk. Hollyer of the j tainting by Lows Dickinson.) 
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AtrrgOBiTiM. --L tau,, Sir A., wAathm, InLcueQtuui.Bev. 
ir. 129 m. £w4. MM.-Powwas, Sir F. "Sir Henry Main# 
and hi* Work, " in Oxford Lectures, Ac. Loud. 1890.— Quaxt Durr, 
Sir M. B. Mr Henry Maine: a britf Memoir ef Me Life, 
Ate. Lornl. 1892 ; and ««o «awe author* Note* from a IHary, 
ptmim. -8 rK r H k n , L. Article on Maine in Diet. Nat. Biogr, 
lUmd. 1898. — “Sir Henry Maine as a Jurist,” JSdva. Bev. t 
July 1893. (F. Po) 


MalnW-et-Loire, a department of the went of 
France, watered by the Loire and its affluent the Maine, 
which is itself formed by the confluence of the Mayenne 
and the Sarthe. 

Area, 2H12 square mil os. From 827,680 in 1886 the imputation 
decreased to 518,208 in 1901. The births in 1899 numbered 9104, 
of which 595 were illegitimate ; deaths, 10,054 ; marnages, 8848. 
There wore in 1896, 979 primary schools, with 62,000 pupils, tho 
illiterate constituting 5 per cent, of the population. Tho area under 
cultivation amounted (18961 to 1,624,193 acres, of which 1,182,738 
acres were plough-land ana 99,323 acres vineyards. Of consider- 
able agricultural wealth, the department in 1899 produced wheat 
valued at £1,718,000 ; barley, £104,000 ; outs, £312,000; vines, 
£600,000 ; potatoes, £340,000 ; mangohl-wurzul, £132,000 ; hemp, 
in htrl and in seed, £56,000 ; flax, in harl and in seed, £84,000 ; 
walnuts, £16,000. The live stick included (1899) 63,620 horses, 
277,220 cattle, 59,250 shoop, and 100,000 pigs. Mining in 1898 
produced 14,600 tons of coal, but there is no industry in metals. 
The slate quarries of Angers are noted for their abundance aud 
quality. The manufacture of hempen and other textile stuffs is 
iu an advanced state. Augers, the capital, in 1901 had 82,966 
inhabitants. 


Malnpurl, a town and district of British India, 
ip, tho Agra division of tho North-West Provinces. The 
town is on tho Agra branch of tho Grand Trunk Road, 36 
miles from tho station of Hhikohabad. Population (1881), 
20,236; (1861), 18,531. Registered death-rate (1897), 
41*8 per thousand. Tho municipal income in 1897-98 
was Its. 16,580, tho incidence of taxation being 12 annas 
per head. Tt has a sociality of wooden articles iidaid 
with wire. The American Presbyterian mission manages 
a high school. 

Tho district of Mainpuki lies in the central Doab. Area, 1701 
square miles; population (1881), 801,210; (1891), 702,168; 
(1901), 829,350, showing a decieaso of 5 percent, between 1881 
and 1891, and an incrcaso of 8 *8 between 1891 and 1901 ; average 
density, 487 jiersons per square mile. The land revenue and rates are 
U*. 14, 86,835, the incidence of assessment being K. 1.2.4 per acre ; 
cultivated area (1896-97), 494,779 acres, of which 395,831 weie 
irrigated from wells, &«., including 176,754 from Government 
canals ; number of police, 2392 ; number of vernacular schools 
(1896-97), 121, with 3744 pupils. The icgistored death-rate in 1897 
was 36 pet thousand. The district is watered by two branches of tho 
Gauges canal, and is traversed for 23 miles by the main lino of 
tlio Kast Indian Railway, with two stations. Indigo is an im- 
portant crop, grown on 35,000 acres, with an out-turn valued at 
Ks.4,71,000 

IMalnx, iu French May? nee y a first-class fortress, 
river port, and bishop's see of Germany, grand-duchy of 
Hesse -Darmstadt, on the left bank of the Rhino 
almost directly opposite the influx of the Main, though 
tho fortress, manned by a garrison of 8000 men, belongs 
to the empire. Sinco the defensive works were pushed 
back in 1871, a new quarter of straight wide streets, 
intersecting at right angles, lias been built on the north of 
the old town, room being also found for two spacious 
harbours, completed iu 1887 at a cost of a quarter of a 
million sterling. The river front lias been converted into 
a fine promenade, over 300 feet wide, and planted with 
trees. From the middle of it an equally wide and hand- 
some street, the Kaiserstrasse, goes from the Rhine to the 
new central railway station (1881), and at the same time 
separates the new town from the old town. In 1881-85 
a new bridge of five arches (the coutro arch with a span of 
335 feet) was thrown across the Rhine to the opposite 
suburb of Kastel. The concert hall (a handsome Renais- 
sance building) on the Rhino promenade, the concert hall 
(1890) of the Mainz Musical Society, the new classical 


school (gymoasitim), the imperial bank(18M),and ttfrafflee* » 
of the Hesse-Ludwig Bailway Company, s;ACbrist Church 
(1899-1900) are the more noteworthy of modern public , 
buildings. t Of the older, the church of St Stephen’s (1257- 
1328 ; restored in 1857) and St Emmeran's (restored in 
1881) should be mentioned. Mainz has theological semin- 
aries and an industrial art school. There is a very con- 
siderable trade, by river and rail, principally in wine, 
cereals and flour, timber, petroleum, paper, iron and steel, 
and vegetables. The industries are chiefly concerned with 
the production of artistic furniture and leather goods, 
carriages, vegetables (asparagus, &c.), preserved foods for 
the army, tobacco, boots, pianos, varnishes, books, &c. 
Population (1885), 65,852; (1900), 84,335. 

Maitland, Bast and Wait, adjoining 
municipalities, in New South Wales, Australia, in the 
county of Northumberland, 120 miles north of Sydney by 
rail, on the lluntor river about 4 miles above the limit 
of navigation for steamers. They are the centre of the 
agricultural district of the Hunter valley. Public build- 
ings include a largo town hall (1890), court-house, and 
now masonic hall. West Maitland is protected from 
floods by stone embankments built at a cost of £30,000, 
and flood-gates costing £12,000 have been erected on 
Wallis Creek at East Maitland. Population of West 
Maitland (1881), 5703; (1901), 6798; of East Mait- 
land (1881), 2302; (1901), 3287. 

Majorca, or Mallorca. See Balearic Islands. 

Makart, Hans (1840-1884). See Schools of 
Painting (Austria). 

Malabar, a district of British India, in the Madras 
presidency. Geographically the name is sometimes 
extended to the entire western coast of the peninsula, 
Projierly it should apply to the strip below the Ghats, 
which is inhabited by jieoplo speaking the Malayalam 
language, a branch of the Dravidian stock, who form a 
peculiar race, with castes, customs, and traditions of their 
own. It would thus be coextensive with the old kingdom 
of Chera, including the modern states of Travancore ami 
Cochin, ancl part of Kanara. In 1891 the total number 
of persons speaking Malayalam was 5,428,250. 

The district of Malaii aii extends for 145 miles along the coast, 
running inland to the Ghats for a breadth vaiying fiom 70 to 25 
miles. The administrative headquarters arc at Calicut. Area, 
5585 square miles; population (1881), 2.365,035; (1891), 
2,652,565 ; (1901), 2,788,043, shoeing an increase of 12 

per cent, botweeu 1881 and 1891, and of 6*1 per cent, 
between 1891 and 1901 ; average density, 499 persons per 
suuaro mile, being the second highest in the province. • 
The land revenue and rates in 1897-98 were Rs. 23 ,41, 854, the 
incidence of assessment being Its. 2. 2. 9 per aero ; cultivated area, 
959,239 acres, of which 39,344 tt’ero irrigated from tanks, 
Ac. ; number of police, 1463 ; boys at school (1896-97), 66,274, 
being 33 *6 of the male population of school-going ago; gnls at 
school, 18,499, being 9*2 per cent. ; registered death-rate (1897), 

30 *2 per thousand, the mortality fiom cholera alone having been 
10 f 4 per thousand. The ono staple crop is rice, tho next most 
inqiortant product being cocoa-nuts. Coffee is grown on 17,872 
acreB, chiefly in tho upland tract known as the Wainad, where 
also there are 855 acres under tea. The chief means of com- 
munication is by the hackwators or lagoons, which form 
almost a complete chain along the coast. The Madras Raih\ay 
crosses the district for 90 miles, and is being extended from 
Calicut to Cannanoro (62 milos). There are 11 seaports, of which 
the principal are Calicut, Tellicherry, Cannanoro, and Cochin. 

In 1897* 98 the sea-borno trade was valued at Rs.6, 27, 14,875, the 
principal exports being coffee, cocoa-nut products, and timber. 
There are factories for cleaniug coffee, pressing coir and making 
muttmg, making tiles, sawing timber, and weaving cotton. 

Malacca, a town situated on the west coast of the 
Malay Peninsula, in 2° 14' N. and 102° 12' E., which , 
gives its name to the strait dividing the island of Sumatra 
from the mainland. Its name, which is more correctly 
transliterated Mrf&ka, means a species of jungle fruit! 
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•I&. "&* right baat of whidk 

%m "©utdi ' Wag connected by a bridge 
mM Hm imixtm qiM^ba <*»!«« bank, -which is 
inhabited almost exclusively by Chinese, Eurasians, and 
Malay s. - 

Malacca, now a somnolent little town, visited by few ships, 
and holding the least important position of all the three settle- 
ments in that strait, has a remarkable history. An account of it 
given in 1508 by a Roman youth, Ludovigo Barthema, called 
Yertomannus in Eden's translation of 1576, shows that even at 
that time tfidiwa. was one of the most important centres of trade 
in the East. Its Malay sultan was perliaps the most considerable 
chief of his race, and was certainly more powerful tlian any other 
ruler then living in the Peninsula. Malacca is also one of the 
oldest European settlements in eastern Asia, it having been 
wrested from Sultan Muhammad Shah by Albuquerque in 1511, in 
punishment for an attack made in 1509 ou liis lieutenant Sequeira. 
ft was held by the Portuguese until 1641, whon the Dutch, with 
the help of the Achineso, succeeded in capturing the citadel, 
several attempts to take it having previously been made without 
success. It was under the Portuguese Government that St Francis 
Xavier started a mission in Malacca, the first Christian mission to 
Malayan lands. The Dutch held Malacca until 25th August 1795, 
when it was taken from them by a British expedition, and the 
Dutch Government was dissolved on 4th December of the same 
year. The British administration under Admiral Mainwaring 
abolished the system of monopoly in the Straits, as Rallies did 
afterwards throughout Malaya in 1813. In 1818 Malacca was 
restored to the Dutch under the Treaty of Vienna, but in 1824 it 
came finally into the hands of Great Britain, being exchanged by a 
treaty with Holland for tho East India Company's settlement of 
Bencoolen and a few other unimportant places on the western 
coast of Sumatra. By this treaty the Dutch were precluded from 
interference in the affairs of the Malay Peninsula, and Great Britain 
from similar action in regard to the states of Sumatra, with tho 
sole exception of Achcen, the right to protect which state was not 
abandoned by Great Britain until 1872 by tho treaty concluded 
with Holland in that year. It was not until 1833 that the whole 
territory lying to the back of Malacca was finally brought under 
British control, and as late as 1887 the Negri Sfimbilun, or Nino 
States, which adjoin Malacca territory on the cast and north-east, 
were completely independent. They now, with the state of Stingoi 
Ujong, form part of tho Federated Malay States under British 

r >tection. Malacca is administered by a resident councillor, who 
responsible to tho governor of the Straits Settlements, and by 
a number of district officers and other officials under his direction. 
The population of tho town and territory of Malacca in 1901 
was 95,487, of whom only 74 were Europeans and Americans, 1598 
were Eurasians, tho rost being Asiatics (chiefly Malays, with a 
considerable sprinkling of Chinese). Tho population in 1891 was 
92,170. The birth-rate in 1898 was 35 per thousand, tho death- 
rate 28*97. The revenue for 1898 amounted to $376,335, and tho 
expenditure to $393, 411. In 1900 the imports totalled $2,322,036, 
and tho exports $2,787,128. During 1898, 1503 ships, with an 
aggregate tonnage of 306,580, entered the port of Malacca ; this will 
serve to show how completely the trade of this once flourishing 
port has declined, most of the vessels being merely coasting craft, 
and no large line of steamers holding any communication with tho 

I ilacc. This is accounted for partly ny tho shallowness of the 
larbour, and partly by tho fact that the ports of Penang and Singa- 
pore, at either entrauce to the Strait of Malacca, draw all the trade 
and shipping to themHelvea. Malacca is chiefly remarkable for the 
number of wealthy retired Chinese merchants who resort thither to 
pass the years of their old ago in preference to returning to China, 
where they would become a prey to the avarice of Chinese officials. 

See Nkwbolt. History of Malacca (long out of print). — 
Cameron. Our Tropical Possessions in Malayan India. — Dudley 
Heiivey. Journal of the Straits Branch of the JRoyal Asiatic 
Society , Singapore. — Straits Directory , 1900, Singapore. 

(h. Cl.) 

Malacostraca. — Under the zoological title Mala- 
costraca are included several groups of Crustacea ( q. v. ), united 
by cliaracterswhich attest their common origin, though some, 
and probably all of them, were already separated in distant 
geological ages, and some have now attained a peculiar isola- 
tion. Throughout the whole, the researches made since 1 860 
have not only added a great throng of new species, genera, 
and families, but have thrown a flood of light upon questions 
of their phylogeny, systematic arrangement, horizontal 
and bathymetric distribution, organization, habits of life, 
and economic importance. There are at least seven 
orders : the stalk-eyed Brachyura, Macrura, Schizopoda, 


Btojnatopoda, and the sessile - eyed Sympoda, Isopoda* 
Amphipoda. An ocular segment claimed by the former 
division is not present or in no case demonstrable in the 
latter. In neither does the terminal segment or telson, 
whether large or obsolescent, whether articulated or 
coalescent, carry appendages, unless occasionally in 
fusion with itself. Between the eyes and the tail-piece in 
all the orders nineteen segments are counted, the proof of 
a segment’s existence depending on its separateness, com- 
plete or partial, or on a sutural indication, or else on the 
pair of appendages known to belong to it. All these 
marks may fail, and then the species must be proved to 
be Malacostracan by other evidence than the number of its 
segments ; but if some exceptions exhibit fewer, none of the 
Malacostraca exhibit more than 10 ( + 1 or + 2) segments* 
unless the Ncbaliidto bo included. Of the corresponding 
pairs of appendages thirteen lieloug to the head and 
trunk, two pairs of antenna*, one pair of mandibles, two 
pairs of maxillae, followed by three which may be all 
maxillipeds or may help to swell the number of trunk-legs 
to which the next five pairs belong. The abdomen or 
pleon carries the remaining six pairs, of which from three 
to five are called pleopods and the remainder uropods. 
Underlying the diversity of names and functions and 
countless varieties of shape, there is a common standard 
to which tho appendages in general can be referred. In 
the maxillipeds and the trunk-legs it is common to find 
or otherwise easy to trace a seven-jointed stem, the endo- 
pod, from which may spring two branches, the epipod 
from the first joint, the exopod from tho second. 1 The 
first antennae are exceptional in branching, if at all, at the 
third joint. In the mandibles and maxillse some of the 
terminal joints of tho stem are invariably wanting. In 
the rest of the appendages they may either be wanting or 
indistinguishable. The latter obscurity results either from 
coalescence, to which all joints and segments are liable, or 
from subdivision, which occasionally affects joints even in 
the trunk-legs. The carajmce, formerly referred only to 
the anteimar-mandibular segments, may perhaps in fact 
contain elements from any number of other segments of 
head and trunk, Iiuxley, Alcock, Bouvier giving support 
to this opinion by the sutural or other divisional lines in 
Potamobius, JSfephrops , Thalassina , and various fossil 
genera. Not all questions of classification internal to this 
division are yet finally settled. Between the Brachyura 
and Macrura some authors uphold an order Anomura, 
though in a much restricted sense, the labours of Iiuxley, 
Boas, Alcock, and conjointly Alphonse Milne-Edwards and 
Bouvier, having resulted in restoring the Dromiidea and 
ltaninida; to the Brachyura, among which de Haan long 
ago placed them. The French authors argue that from the 
mucruran lobsters (Ncphropsidve) anciently diverged two 
lines, one leading through the Dromiidea to the genuine 
Brachyura or crabs, the other independently to the Anomura 
proper, which may conveniently be named and classed as 
Macrura anomala. Spence Bate maintained that the 
Schizopoda ought not to form a separate order, but to bo 
ranged as a rnacruran tribe, “more nearly allied to tho 
degraded forms of the Pemeidca tlian to those of any other 
group ” (“ Challenger ” Reports , " Macrura,” p. 472, 1888). 
According to Sars, the Sympoda (or Cuinaccans), in spite 
of their sessile eyes, have closer affinities with the stalk- 
eyed orders. H. J. Hansen and others, form a distinct 
order Tanaidea for the decidedly anomalous group called 
by Sars Isopoda chelifera. 

Brachyura. — For tlie present, as of old, tlio true Brachyura 
aro divided into four tribes : — Cychnnctopa , with arohod front as 

1 In Huxley’s terminology the first two or three joints of the stem 
constitute a “protopodite,” from which spring the “ ondopodite ” and 
u exopodite.” 
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in the common eatable crab : Calometopa, with front bent down 
os in the land-crabs and the little oyster-crab; OvyrHyncha t 
with sharpened beak-like front as in the various spider-crabs ; 
Oxystomala, including the Raninida, and named not from the 
character of the front but from that of the buccal frame which is 
usually narrowed forwards. In these tribes the bold and active 
habits, the striking colours, or the fantastic diversities of struc- 
ture, have so long attracted remark that recent investigation#, 
while adding a multitude of new species and supplying the 
specialist with an infinity of new details, have not materially 
altered the scientific standpoint. New light, however, has been 
thrown upon the “ intellectual M capacity of Crustacea by the proof 
that the spider-crabs deliberately use changes of raiment to 
harmonise with their surroundings, donning and doffing various 
natural objects as wo do our manufactured clothes. Others have the 
power of producing sounds, one use to which they put this faculty 
being apparently to signal from their burrow in the sand that they 
are “ not at home ” to an inopportune visitor. Deep-sea explora- 
tion has shown that some species have an immensely extended 
range, and still more, that sixties of the same genus and genera 
of the same family, though separated by great intervals of space, 
may be closely allied in character. A curious effect of parasitism, 
well illustrated in crabs, though not confined to them, has been 
exjw)unded by Professor (bard, namely, that it tends to obliterate 
the secondary sexual characters. Modern research has discovered 
no crab to surpass AfacrocAeira kdmpfcri, de iluan, that can span 
between three and four yards with the tips of its toes, but at the 
other end of the settle it lias yielded Collude* malitbaricus , Aleook, 
“of which the carapace, in an adult and egg -lad on female, is less 
than one-sixth of an inch in its greatest diameter." The most 
abyssal of all crabs yet known is Mhusina abgssicola, Smith, or 
what is }>crhapH only a variety of it; K. challcngrri, Mims. Of 
the latter the Alba truss obtained a specimen from a depth of *2232 
fathoms (Faxon, 1895), of the former from *22*21 fathoms, and of 
this 8. 1. Smith remarks that, it has “distinctly faceted black 
eves," although in them “there are only a very few visual 
elements at the tips of the immobile eye-stalks.” 

The llritchyurn nnomala or Drorniidea “have preserved the 
external diameters and probably also the organisation of the 
'Brachyura of the Secondary epoch ” (Milne- Ed wards and Bomber, 
1001). They agree with the true cmlm in not having appendages 
(uropods) to the sixth segment, of the pleon, the atrophy being 
complete in the liojunlidit* and Homolodromiidiu, whereas in the 
Dromiidie and Dynomenidie a pair of small plates appear to bo 
vestiges of these organs. In the family IJoniolidw stands the 
strange genus iMrciUia (Roux), with long slender limbs and 
triangular carapace after the fashion of oxyrhyndi spider-crabs. 
In J/umola the carapace is quadrilateral. Between these two a 
very interesting link was discovered by the Challenger in tlie 
species LntrrUlupsis bispinnsti, Henderson. Bouvior (1890) has 
shown that Pa/adnacft as fungiprs, Woodward, from tho Forest 
Marble of Wiltshire, is in close relationship, not to the oxyrhyneh 
Inachidic, but to the genera JIuuwludromia and Dicrunud romia of 
the Iloniolodromiidic, and that the .Jurassic crabs in general, of the 
family I’rosoponidte (Meyer), are Drorniidea. 

2. Mauuuua. - The Mac rum anonuila , or Anomura in restricted 
sense, are popularly known through tho hermit-crabs alone. 
These only partially represent one of the three main divisions 
Baguridua, Galathoiuna, ilippidea. Tho lirst of these is subdivided 
into Pagurinea, LU/iodhica , Lomuinca , each with a literature of its 
own. Among the Bagurinea is the II try us latro or robber-crab, 
whoso oxpcrtncsH in climbing the cocoauut palm need no longer 
bo doubted, since in recunt years it has been noted and photo- 
graphed by trustworthy naturalists in the very act. Aleook 
“ observed one of these crabs drinking from a runnel of rain-water, 
by dipping the lingers of one of its rheiipeds into tho w ater and 
then carrying tho wet lingers to its mouth." Hermits of the 
genus Conobita he found feeding voraciously on nestling sea-terns. 
That pagurids must have the usually soft ploan or abdomen pro- 
tected by the shell of a mollusc, is now known to be subject, 
to a multitude of exceptions. Jiirgus dispenses with a covering ; 
ViMwhita can make shift with half tho shell of a oocoanut ; 
ChUnwpagurus wraps itself up in a blanket of colonial polyps ; 
Cancel/ us tanneri , Faxon, was found in a piece of. dead coral 
rock ; Xjflopn gurus rectus, A. Millie- Kd wards, lodges in tubes of 
timber or bits of hollow reed. The last-named sjhmmcs lias a 
straight symmetrical abdomen, wiih the penultimate segment 
expanded and utrungly calcified to form a back-door to tho very 
unconventional habitation. This it enters head-foremost from 
the rear, while “ hermits " in general are forced to go backwards 
into their spiral or tapering shelters by the front. Sumo of tho 
species can live in tho ocean at a depth of two or three miles. 
Some can range inland up to a considerable height on mountains. 
Tho advantage that this group has derived from the adoption of 
mollusc shells as houses or fortresses, ready • built and light 
enough for easy transport, is obviously discounted by a twofold 
inconvenience. . There is nothing to ensure that the supply will 


8 T R A 0 A 

borrowed tenement shall contin^ to ^ow%th tS^grow^oinhi 
new tenant. To meet these defects it is found that numerous 
species encourage or demand the companionship of various > 
zoophytes, simple or colonial These sometimes completely , 
absorb the shell on which they are settled, but then act as a sub* 
stitute for it, aud in any cose by their outgrowth they extend the 
limits of the dwelling, so that the inmate can grow in oomfort 
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without having to hunt or light for a larger abode. Among the 
JAlhud ima or stone-crabs, besides important readjustments of 
classification (Bouvior, 1895, 1898), should bo noticed the evidence 
of their cosmopolitan range, and the species Nndilhodcs agassizii 
(Smith) and Jv. grimaldii , Milne -Ed wards and Bouvior, which 
carry to an extreme the gpinosity characteristic of the group 
(Fig. 1). S. 1. Smith’s investigations on tho early stages of Hippo, 
lalpoiila , Say, were published in 1877. 

With regard to tho accessions to knowledge in the enormous 
group of the genuine Macrura, reference need only be made 
to the extensive reports in which Spence Bato, S. I. Smith, 
Faxon, Wood-Mason, Alcock, and others have made known the 
results of celebrated explorations. Various larval stages have 
been successfully investigated by Sars. Alcock (1901) describes 
from bis own observation the newly hatched Phyllimma larva 
of Thenus orinUalis (Fabric! us). An admirable discrimina- 
tion of the larval and adult characters of the genus Scrgeslcs 
has been given by H. .T. Hansen (Proc. Zool.Suc ., Loudon, 1898). 
Singularity excites our wonder in Thanma&toch files zaUucns (v. 
Willomoes Suhm), which makes up for its vanished eyes by its 
extraordinarily elongate and dentated claws ; in Psaluiopus hux * 
leyi, Wood-Mason and Alcock (189*2), bristling with spikes from 
head to tail ; in the Ncmatocarcinidie, with their long thread-like 
limbs and longer antenna; ; in species of Aristccopsis reported by 
Chun from deep water off tho east coast of Africa, bright red 

f irawns nearly a foot long, with antenna; about live times tho 
engtli of the body. That certain species, particularly many 
from deep water, hav<f disproportionately large eggs, is explained 
by the supposition that the young derive the advantage of being 
hatched in an advanced stage of development. 

3. Schixopoda.— T his order of animals, for tho most part 
delicately beautiful, has for the moment live families — Lopho- 
gastridue, Kucopiidfp, Euphau- 
siida;, Mysida\ and Anaspididus. 

In tho Eupbausiuho the digiti- 
for m -arborescent branchitc, as if 
conscious of their own extreme 
elegance, remain wholly un- 
covered. In the two preced- 
ing families they are partially 
covered. In the Mysidaa tho 
branching are wanting, and some 
would form this family into a 
separate order, Mysidacoa. In 
Anaspides, a peculiar fresh-water 
genus discovered in 189*2 by G. 

M.. Thomson on Mount Welling- 
ton, in Tasmania, tho gills are 
not arborescent, and there aro 
Reven segments of tho trunk free of the carauace (Fig. 2). A 
membranaceous carapace separates the Eucopiia® from the more 
solidly invested Lophog&stridse. Among many papers that the 
student will lind it necessary to consult may he mentioned the 
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‘'Challenger" Report on Schitopodn, by Sue, 1885, dealing with 
the order at large ; “ British Bohisopada," by Norman, Ann. Nat. 
Hist., 1892; “ Uecapoden and Schuopoden,” Plankton • Expedi- 
tion, Ortmann, 1898; “ BuphansUdas," by Stabbing, JV«e. Zool. 
Sot., London, 1900 ; Mytida of the Russian Empire, by Crormavski, 
1882-83 ; and Mystics of ths Caspian, by Sara, 1893-95-97. 

4. SroiiATOPODA.— 1 This order, at one time a medley of hetero- 
geneous forms, is now confined to the singularly compact group 
of the Squillid*. Hero the articulation of the ocular segment is 
unusually distinct, and here two characters quite foreign to all the 
preceding groups come into view. The second maxillipeds are 
developed mto powerful prehensile organs, and the branchiae, in- 
stead of being connected with the appendages of head and trunk, 
are developed on the pleopods, appendagos of the abdomen. At 
least three segments of the trunk are left uncovered by the cara- 

t >ace. The developing eggs are not carried about by the mother, 
mt deposited in her subaqueous burrow, “where they aro 
aerated by the currents of water produced by the abdominal ieet of 
the iiarent.” An excellent synopsis of the gonera and species is 
provided by R. P. Bigelow ( Proc . U.S. Mus. vol. xvii., 1894). For 
the habits and peculiarities of these and many other Crustaceans, 
Vcrrill and Smith on the Invertebrates of Vineyard Sound should 
be consulted (1874). The genoral subject has been illuminated by 
the labours of Claus, Miers, Brooks (“ Challenger ” Report, 1880), 
and tho latest word on the relationship between the various 
larvas and their respective genera has been spoken by II. J. 
Hausen {Plankton- Expedition Report , 1895). Tho striking forms 
of Alima and Eriehthus, at one time regarded as distinct genera, 
aro now with more or less certainty affiliated to their several 
squillid parents. 

5. Symi'ODA. — T his order of sossilo-eyed decapods was abso- 
lutely unknown to science till 1779. A species certainly belong- 
ing to it was described by Lepekhin in 1780, but tho obscure 
Gauunarus esea , “food Uamniarus ” beloved of herrings, de- 
scribed by J. C. Fabrieius in the preceding year, may also be ouo 
of its members. Nutritious possibilities are implied in Diaslylis 
rathkii (Krbyer), one of the largest forms, which, though slender 
and rarely an inch long, in its favourite Arctic waters is found 
“in incalculable masses, in thousands of specimens ” (Stuxberg, 
1880). Far on in tho 19th century eminent naturalists were still 
debating whether in this group there were eyes or no eyes, 
whether the eves wore stalked or sessile, whether tho animals 
observed were larval or adult. Tho American Say in 1818 gave a 
good description of a new species and founded the premier genus 
JJiastylis , but other investigators derived little credit from tho 
subject till moro than sixty years after its introduction by tho 
Russian Lepekhin. Then Goodsir, Kriiyor, Lillieborg, Spence 
Bate, and one or two others made considerable auvanoos, and in 
1865 a memorable paper by G. O. Sars lod tho way to the groat 
series of researches which lie has continued to the present day. 
Tho name Cumacca , however, which ho uses cannot bo retained, 
l>oing founded on the preoccupied name Cuma (Milno-Ed wards, 
1828). The more recent name Sympoda (see Willey, Results , part 
v. p. 609, 1900) alludes to the huddling together of the legs, 
which is conspicuous in most of the spoeieH. Ten families aro 
now distinguished — Diastylidw, Lainpropidro, Platyaspidie, 
Pseudocumidie, all with an articulated telson ; without one, the 
Bodotriidai (formerly called (himidce), Vaunthompsoniid®, Lou- 
conidre, Nannastacidce, Campylaapidw, Procam pylaspi dee. All tho 
Leuconidie and Prouatn pylaspid® are blind, and some species in 
most of the othor families. Usually the siitys of tho carapaco aro 
strangely produced into a mock rostrum in front of tho ocular 
lobe, be it oculiforous or not. The last four or live segments of 
the trunk are froe from tho carapace. Tho slender plcon lias 
always six distinct segments, the sixth carrying two- branched 
UTopods, the procoding five armed with no pleopods in tho female, 
whereas in tho male the number of pairB varies from five to none. 
Tho resemblanco of these oroatures to miniature Macrura is alluded 
to in the generic name Nannastacus , moaning dwarf-lobster. In 
this gonus alono of the known Sympoda the eyes sometimes form 
a pair, in accordance with the custom of all other malacostracan 
orders except this and of this order itself in tho embryo (Sars, 
1900). The most but not the only remarkable character lios in the 
first maxillipeds. These, with tho main stem more or loss podi- 
forra, havo the epipod and exopod modified for respiratory pur- 
poses. Tho backward-dirocted epipods usually carry branchial 
vesicles. The forward-dirocted exopods oithor act aH valves or 
form a tnbo (rarely two tubes), protensilo and retractile, for regu- 
lating ogress of water from the branchial regions. This mechan- 
ism as a whole is unique, although, as Sars observes, tho epipod 
of the first maxillipeds has a respiratory function also in tho 
Lophogastrid* and Mysidie and in tho cheliferous iso pods. As a 
rule armature of the carapace is much more developed in tho com 
parativelv sedentary female than in the usually moro active male. 
Only in the male do the second antenna} attain considerable length, 
with strong resemblance to what is found in some of the Amphi- 
poda. About 150 species distributed among thirty-four genera 


are now known, many from shallow water and from between tide- 
marks, some from very great depths. H. J. Hansen concludes 
that “ they are all typically ground animals, and as yet no 
species has been taken under such conditions that it could be 
reckoned to the pelagic plankton.*' As they havo been found in 
all zones and chiefly by a very fow observers, it is probable that 
a great many more species remain to bo discovered. In recent 
years thirteen species, all belonging to tho same genus Pscudo- 
cuma (Fig. 8), havo been recorded by Bars from tho Caspian Boa. A 
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bibliography of the ordor is given in that author's Crustacea 
of Norway , vol. iii., 1899-1900. 

6. Lsopoda. — This vast and populous order can be traced far 
back in geological time. It is now represented in all seas and 
lands, in fresh-water lakes and streams, and even in warm springs. 
It adapts itself to parasitic lifo not only in fishes, but in its own 
class Crustacoa, and that in species of ovory ordor, its own in- 
cluded. In this process changes of structure aro apt to occur, 
and somotimes unimaginable sacrifices of tho normal ap|>earAncc. 
The ordor has been dividod into seven tribes, of which a fuller 
summary than can here ho given will bo found in Stehhing, 
Jtistory of Crustacea , 1893. The first tribe, called Chelilera, 
from tiie usually cholato or claw-bearing first limbs, mav be re- 
garded as lsopoda anomula , of which some authors would form a 
separate order, Tanaidea. Like the genuine isopods, they have 
seven pairs of trunk-legs, but instead of having seven segments 
of the middle body (or perceon) normally free, they havo the first 
one or two of its segments coaloscod with tho head. Instead of 
the hroathing organs being furnished by tho appendages of the 
pleon with the heart in their vicinity, the respiration is controlled 
by tho maxillipeds, with the heart in the perreon (seo Delage, 
Arch. Zool. expdr. ct gh i. vol. ix., 1881). There are two families, 
Tanaid® and A pa undid®. Occasionally the ocular lobos arc 
articulated. 

The genuine lsopoda are dividod among the Fla bell if era, in 
which the terminal segment and uropods form a flabellum or 
swimming fan ; the Epicaridea , parasitic on Crustaceans ; the 
Valvifcra , in which tho uropods fold valve-like over the branchial 
pleopods ; the Asellota , in which tho first pair of pleopods of the 
female aro usually transformed into a single opercular plate ^ the 
Phreatoieidea , a fresh -water tribe, known as yet only from sub- 
terranean waters in Now Zealand and an Australian swamp nearly 
6000 foot above sea-level ; and lastly, the Oniscidea , which aro 
terrestrial. Only tho last of these, under tho contemptuous desig- 
nation of wood-lice, lias established a feeble claim to popular 
recognition. Few persons hear without surprise that England 
itself possossos more than a score of species in this air-breathing 
tribe. Thoso known from tho world at largo ninnbor hundreds 
of specios, distributed among dozens of genera in six families. 
That a wood-louse and a land-crab are alike Malacost raeans, and 
that thny havo by different paths alike become adapted to terres- 
trial life, aro facts which even a philosopher might condescend to 
notice. Of tho other tribes which are aquatic there is not space 
to give even tho barest outline. Their swarming multitudes are 
of enormous importance in the economy of the sea. If in their 
relation to fish it must, be admitted that many of them plague the 
living and devour tho dead, in return tho fish feed rapaciously 
upon them. Among tho most curious of recent discoveries is that 
relating to some of the parasitic Cymothovdiv , as to which Bullar 
has shown that tho samo individual can be developed first as a 
male and then as a female. Of lately-discovered species the most 
striking is one of tho doop-sea Cirolanid®, Bathynomus giganteus , 
A. M. Edwards, 1879, which is unique in having supplementary 
ramified brand dm developed at the bascB of the pleopods. Its eyes 
aro said to contain nearly 4000 facets. The animal attains wliat 
in this order is the monstrous size of 9 inches by 4. A general 
uniformity of the trunk -limbs in lsopoda justifies the ordinal 
name, hut tho valviferous Astacillidie, and among the Asellota 
the Munnopsidie, offer some remarkable exceptions to this charac- 
teristic. Among many essential workB on this group may bo 
named the Monogr. Cyuwthoamm of Schibdteand Mdnert, 3 879— 
1883 ; “ Challenger ’* Report , Beddard, 1884-86 ; Cirofanidtr , II. J. 
Hansen, 1890; lsopoda Terrestria , Budde - Lund, 1885 ; Ropy- 
ridee , Bonnier, 1900; Crustacea of Norway , vol. ii. (lsopoda), 
Sars, 1896-99, while their multitude precludes specification of 
important contributions by Benedict. Bovallius, Chilton, Dolirn, 
Dollfus, Fraisso, Giard and Bonnier, Harger, Roswell, Kossmann, 
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Micro, M'Murrich, Norman, Harriet Richardson, Ohlin, Binder, 
G. M. Thomson, A. O. Walker, Max Weber, and many others. 

7. Amphipojm.— As in the genuine Isopoaa, the eyes of Amphi- 
poda are always sessile, and generally paired, and, in contrast to 
crabs and lobsters, these two groups have only four pairs of mouth- 
organs instead of six, but seven naira of trunk-legs instead of five. 
From the above-named isojxxls the present order is strongly 
differentiated by having heart and breathing organs not in the 
Icon, but in the person, or middle body, the more or less simple 
rauohial vesicles being attached to some or all of the last six 
pairs of trunk -legs. Normally tho pleon carries six pairs of 
two- branched appendages, of which tho first three are much 
articulated flexible swimming feet, the last three few-jointed com- 
paratively indurated uropods. Thero are three tribes, Gammon- 
dea , Caprellidca, ffyperiidea. Tile middle one contains but two 
families, tho cylindrical and often thread-like skeleton shrimps, 
Caprellid®, and their near cousins, the broad, flattened, so-called 
whale-lice, Cyarnidte. This tribe has the pleon dwindled into 
insignificance, whereas in the other two tribes it is powerfully 
developed. The Ilyperiidea are distinguished by having their 
maxillipeds never more than threo -jointed. In the companion 
tribes these appendages have normally seven joints, and always 
moro than three. The order thus sharply divided is united by 
on intimate interlacing of characters, and forms a compact whole 
at present defying intrusion from any other crustacean group. 
Bince I77f>, when J. C. Fabricius instituted tho genus Gammarns 
for five species, of which only three wero amphipods, while ho left 
five other amphipods in tho genus Oniscus , from this total of 
eight science has developed the order, at first very slowly, but 
of late by great leaps and bounds, so that now the Qammaridca 
alone comprise more than 1800 species, distributed among some 
800 genera and 89 families. They burrow in the sands of every 
shore ; they throng the weeds between tide-marks ; they ascend 
all streams; they are found in deep wells, in cavernM, in lakes ; iu 
Arctic waters they swarm in nmnnors beyond computation ; thoy 
find lodgings on crabs, on turtles, on weed-grown buoys ; they 
descend into depths of the ocean down to hundreds or thousands 
of fathoms ; they are found iu mountain streams as far above sea- 
levol as some of their congeners live below it. The Talitridm, 
bettor known us sand hoppers, can forego tho briny shore and 
content themselves with the damp foliage of inland forests or 
casual humidity in tho crater of an extinct volcano. Over tho 
ocean surface, as well as at various depths, float and swim in- 
numerable Ilyperiidea— the wonderful rhronima , glass-like in its 
glassy barrel hollowed out of some Tunicate ; the Cystismna , 4 
or fi inches long, with its eye -covered head ; the Jthabdosama , 
like a thin rod of glass, with needle-like head and tail, large eyes, 
but limbs and mouth-organs all in miniature, and tho second 
an to lime of tho male folding up like a carpenter’s rule (Fig. 4). 



On jelly-fishes are to he found species of Ift/pcria and thoir kindred, 
so fat and wholesome that they havo been commended to ship- 
wrecked men in open boats as an easily procurable resource against 
starvation. Many of the Amphipoda are extremely voracious. 
Borne of them uro even cannibals. The Cyamid® afflict the giant 
whale by nibbling away its skin ; the Chclura terebrans is de- 
structive to submerged timbor. But, on the other hand, they 
largely help to clear the sea and other waters of refuse and carrion, 
and for fishes, seals, and whales they are food desirable and often 
astoundingly copious. From the little flea-like species, scarcely a 
tenth of an inch long, up to tho great and rare but cosmopolitan 
Eurythencs gryllns (Lichtenstein), and the still larger Alicella 
gigantea , Chevroux, nearly half a foot long, captured by the 
prince of Monaco from a depth of 2936 fathoms, not ono of these 
ubiquitous, uncountable hordes has ever heeu accused of assailing 
man. For the naturalist thoy have the recommendation that 
many are easy to obtain, that most, apart from tho very minute, 
are oasy to handle, and that all, except as to the Hooting colours, 
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are easy to preserve. A nearly complete bibliography of the order 
down to 1888 will be found In the “ Challenger*' Reports, vol. 
xxviii., and supplementary notices in Della Valle's Monograph of 
the Oammarini , 1893, the scoj® of his work, however, not cover- 
ing the Hyperiidea and Oxycephalic!® of Bovallius, 1889, 1890 ; 
but since these dates very numerous additions to the literature 
have been made by Birula, Bonnier, Norman, Walker, and others, 
especially the Crustacea of Norway , vol. i. (Amphipoda), Bars, 
1890-95, demanding attention, and the quite recent Amphipoda 
of the Hirondelle , Chevreux, 1900, and Hyperiidea of the Plankton - 
Expedition, Vosseler, 1901. (t. k. E. 8.) 

Mftlftgftf a maritime province of southern Spain. 
Tt has an area of 2823 miles, and had a population of 
519,977 in 1887 and 490,331 in 1897. It is divided into 
14 administrative districts and 103 parishes. The birth- 
rate is 3*95 per cent., the death-rate 3*49 per cent., and 
the proportion of illegitimate births 3*42 per cent. The 
decrease in ]>opulation was due to emigration to Brazil, 
the Argentine, and French Algeria. Communication by 
state, provincial, and municipal roads has been somewhat 
improved since 1890, but only very slightly. There are 
only 50 miles of first-class roads. A railway has been 
built from Bobadilla to Algeciras, and other lines have 
l>een planned. The province is one of the most backward 
as regards education. Agriculture has not much improved, 
despite the fertility of the soil. In 1895, 330,380 acres 
were devoted to wheat, 21,250 to chick-peas and beans, and 
35,000 to vines. Beetroot and sugar-cane alone have been 
grown in larger proportion to meet the demands of the 
manufacturers, which increased greatly on the loss of tho 
colonial imports of sugar. The live stock in 1895 included 
5504 horses, 9759 mules, 11,835 asses, 19,499 cattle, 
G2,366 sheep, 77,951 goats, 29,185 pigs. In 1898 eight 
iron mines had an output of 26,142 tons. There is little 
other mining industry, but 182 mines (141 iron) are 
registered, though unproductive. Manufactures have 
advanced somewhat, especially distilling, since tho almost 
prohibitive duties were laid on foreign alcohols. The 
sugar factories are some of the most prosperous in Spain. 
The fisheries are important, giving occupation to about 
300 boats, which bring in annually 18,000,000 B) of fish, 
nearly 25 per cent, of which is exported. 

Malaga, the capital of the above province, is a 
rapidly growing seaport and a busy railway terminus. 
Its population was 134,016 in 1887, and in 1897,125,434. 
The popularity of the town as a winter resort has increased 
with the spread of well-built suburbs into the rich, beauti- 
ful country that lies all around, invalids attracted by the 
climate being at last able to find, in the new quarters, 
abodes that are both healthy and pleasant. There are 
line, broad streets and squares, gardens, promenades, and 
other improvements, due as much to private enterprise 
as to the municipal authorities. On the outskirts, too, 
are several factories that have been started for many 
local industries: iron foundries, distilling, and manu- 
factures of textiles, sugar, soap, and chemicals. The trade, 
however, is chiefly in agricultural products, wine, and 
minerals. The movement of shipping in tho port is con- 
siderable. In 1898 the shipping totalled 1874 vessels of 
1,404,531 tons (1412 of 905,117 tons Spanish). Of tho 
foreign shipping nearly half was British. Among the 
principal imports in 1898 were 27,847 tons of coal, 5897 
tons of pod fruit, 3877 tons of guano, 1012 of iron of 
all kinds, and 395 tons of machinery. The principal 
exports in 1898 were olive oil 30,547 tons, almonds 1613 
tons, barley 3212 tons, chick -peas 1660 tons, lemons 
5056 tons, oranges 1265 tons, raisins 6516 tons, lead 
23,132 ton's. The quantity of wine exported was 
2,234,855 gallons, a slight increase on 1897. Lemons, 
oranges, and wine went mostly to England ; lead to 
France. The raisin crop was 600,000 boxes, and the 
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olive also increased remarkably. The wine trade has 
fallen off considerably, owing to a variety of reasons, 
bat latterly the demand for the better class of least- 
adulterated wines has increased. After much of the 
general trade of the port had been lost, the harbour works 
have been so far completed as to enable ships of con- 
siderable size to discharge on the quays directly, and to 
load as a line of railway connects them with the main 
system. The average depth of the harbour is 30 to 32 feet, 
the minimum 23 feet. The local corporations have turned 
into a “park” and public promenade several acres of 
land redeemed from the sea, have extended the use of 
electric light, and have developed the tramways. 

MalakofF, town, arrondissement of Sceaux, depart- 
ment of Seine, France, lying south by west of Paris, close 
to the fortifications and on the road to Montrouge. The 
church contains a painting by Philippe de Champagne of 
“The Flight into Egypt.” The town is quite modern, 
having its origin in a village named California, founded 
about 1848, but owing its present name to a building 
erected by a local benefactor, Alexander Chauvelot, which 
he called the Tower of Malakoff, in commemoration of 
that captured at Sebastopol by MacMahon. This tower 
was taken down in 1870, lest it should serve as a mark 
for the Prussians. After the war the place grew rapidly, 
and in 1884 it became a separate commune. Popula- 
tion (1896), 10,796; (1901), 14,341. 

Malan, Solomon Csesar (1812-1894), divine 

and Orientalist, was by birth a Swiss descended from an 
exiled French family, and was born at Geneva, 22nd April 
1812, whore his father, Dr Caesar Malan, enjoyed a great 
reputation as a Protestant divine. From his earliest youth 
he manifested a remarkable faculty for the study of 
languages, and when ho came to Scotland as tutor in the 
marquis of Tweeddale’s family at the »ge of 18 he had 
already made progress in Sanskrit, Arabic, and Hebrew. 
In 1833 he matriculated at St Edmund’s Hall, Oxford ; 
and English being almost an unknown tongue to him, he 
petitioned the examiners to allow him to do his paper work 
of the examination in French, German, Spanish, Italian, 
Latin, or Greek, rather than in English. But his request 
was not granted. After gaining the Boden and Pusey and 
Ellorton scholarships, he graduated 2nd class in Lit . Hum. 
in 1837. He then proceeded to India as classical lecturer 
at Bishop’s College, Calcutta, to which post he added the 
duties of secretary to the Bengal branch of the Koyal 
Asiatic Society; and although compelled by illness to return 
in 1840, laid the foundation of a kqpwledge of Tibetan 
and Chinese. After serving various curacies, he was pre- 
sented in 1845 to the living of Broad winsor, Dorset, which 
he held until 1886. During this entire period he continued 
to augment his linguistic knowledge, which he carried so 
far as to be able to preach in that most difficult language, 
Georgian, on a visit which he paid to Nineveh in 1872. 
His translations from the Armenian, Georgian, and Coptic 
were numerous ; he also applied his Chinese learning to 
the determination of important points connected with 
Chinese religion, and published a vast number of parallel 
passages illustrative of the Book of Proverbs. In 1880 
the University of Edinburgh conferred upon him the 
honorary degree of D.D. No modern scholar, perhaps, 
has so nearly approached the linguistic omniscience of 
Mezzofanti ; but, like Mezzofanti, Dr Malan was more of 
a linguist than a critic. He made himself conspicuous by 
the vehemence of his opposition to Westcott and Hort’s 
text of. the New Testament, and to the transliteration of 
Oriental languages, on neither of which points did he in 
general obtain the suffrages of scholars. His extensive 
and valuable library, some special collections excepted, 
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was presented by him in his lifetime to the Indian Institute 
at Oxford. He died at Bournemouth, 25th November 
1894. His life has been written by his son. (r, g.) 

Millar, a lake of Sweden, lying immediately west of 
Stockholm, with an area of 449 square miles, of which 
189 square miles are covered by the numerous islands 
which stud its waters. Length, 73 miles ; breadth, one- 
third mile to 30 miles. Area of drainage basin, 8789 
square miles, of which 1224 are occupied by lakes. The 
shores are deeply indented, running out in places into 
long winding arms. Two channels connect the lake with 
the Baltic — Norrstrbm, 7J feet deep at low water, on the 
north of the old “ town ” of Stockholm ; and Siidorstrom, 
11 J feet deep, on the south of the same, where the out- 
flow is regulated by a sluice (1630). The former is the 
channel used by vessels up to but not exceeding 350 
tons. A proposal has been made to cut a new channel out 
of the lake at Danvik, 3| miles below the Sddcrstrom 
sluice, where the oldest dam was constructed by Gustavus 
Vasa in the middle of the 16th century. The difference 
of level between the lako and Saltsjo (the arm of the 
Baltic immediately below the city) is so slight (11 inches) 
that not infrequently the Baltic water flows into the lake. 
The bottom of the lake consists of a series of basins, 
separated by ridges ; greatest depth, 200 feet ; minimum 
depth, 30 feet. The lake is fed by several rivers, all small, 
and is connected with Lake Hjelmar to the south-west 
(i.) by the Arboga river and the Hjelmar canal, and (ii.) 
by the Eskilstuna river and the Tliorshiilla canal (1856- 
1860). It also has navigable connexion with the Baltic 
through the Sudertelge canal (10 feet minimum depth). 
On the shores of Lake Malar stand, besides Stockholm, 
the historic cities of Sigtuna, Yesterfls, and Strengnfts; 
further, the royal castles of Drottningsholm (on Lof Island) 
and Gripsholm, the former built in the 17th century, the 
latter in 1537. Gripsholm is now, however, a museum of 
antiquities. 

Soo G. Neuman, in Ymer (1897); and Bihang till Kang . 
Svcnsk. Vetcnsk. Akad. Ifandlingar (1896 and 1896) ; also, for tho 
forcing of the Norrmalm (Stoksund), by St Olaf, king of Norway, 
in tho year 1007, Jlcimskringla , chap. iv. 

Malaria* — From the time of Hippocrates onwards 
tho malarial or periodical fevers have engaged the atten- 
tion of innumerable observers, who have suggested various 
theories of causation, and have sometimes anticipated 
— vaguely, indeed, but with surprising accuracy — the 
results of modern research ; but tho true nature of the 
disease remained in doubt until the closing years of the 
19th century. It has now been demonstrated by a series 
of accurate investigations, contributed by many workers, 
that malaria is caused by a microscopic parasite Cauaattoa 
in the blood, into which it is introduced by the 
bites of certain species of mosquito. Many points still 
remain to be explained, and the mosquito theory has not 
yet been universally accepted as covering the whole ground ; 
but the main fact that malaria is so caused lias been estal>- 
lished beyond question, and it goes far to explain much that 
has hitherto been obscure. The discovery has also greatly 
stimulated the general study of this destructive group of 
diseases, particularly in the direction of prevention. 

The successive steps by which the present position has 
been reached form an interesting chapter in the history of 
scientific progress. The first substantial link in 
the actual chain of discovery was contributed 
in 1880 by Laveran, a French army surgeon 
serving in Algeria. On the 6th of November in that 
year he plainly saw the living parasites under tho micro- 
scope in the blood of a malarial patient, and he shortly 
afterwards communicated his observations to tho Paris 
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Academic de MWecine. They were confirmed, but met 
with little acceptance in the scientific world, which 
was preoccupied with the claims of a subsequently dis- 
credited Bacillus malarial. In 1885 the Italian patho- 
logists came round to Laveran’s views, and began to 
work out the life-history of his parasites. The subject 
has a special interest for Italy, which is devastated by 
malaria, and Italian science has contributed materially to 
the solution of the problem. The labours of Golgi, 
Marcbiafava, Colli, and others established the nature of 
the parasite and its behaviour in the blood ; they proved 
the fact, guessed by Kasori so far back as 1846, that the 
periodical febrile paroxysm corresponds with the develop- 
ment of the organisms; and they showed that the 
different forms of malarial fever have their distinct 
parasites, and consequently fall into distinct groups, 
defined on an etiological as well as a clinical basis — 
namely, the mild or spring group, which includes tertian 
and quartan ague, and the malignant or ‘ ‘ aisti vo-autumnal ” 
group, which includes a tertian or a semi-tertian and the 
true quotidian typo. Three distinct parasites, correspond- 
ing with the tertian, quartan, and malignant tyj)es of fever, 
have been described by Italian observers, and the classifica- 
tion is generally accepted ; intermediate types are ascribed 
to mixed and multiple infections. Bo far, however, only 
half the problem, and, from the practical point of view, 
the less important half, had boon solved. The origin of 
the puirasito and its mode of introduction into the blood 
remained to be discovered. An old popular belief current 
in different countries, and derived from common observa- 
tion, connected mosquitoes with malaria, and from time to 
time this theory found support in more scientific quarters 
on general grounds, but it lacked demonstration and 
attracted little attention. In 1894, however, Manson, 
arguing with greater precision by analogy from his own 
discovery of the cause of lilariasis and the part played by 
mosquitoes, suggested that the malarial parasite had a 
similar intermediate host outside the human body, and 
that a suctorial insect, which would probably bo found to 
be a particular mosquito, was required for its develop- 
ment. Following up this line of investigation, Ross in 1895 
found tliat if a mosquito sucked blood containing the para- 
sites they soon began to throw out flagellai, which broke 
away and became free ; and in 1897 lie discovered peculiar 
pigmented cells, which afterwards turned out to be the 
parasites of a\stivo-autumnal malaria in an early stage 
of development, within the stomach-wall of mosquitoes 
which had been fed on malarial blood. He further found 
that only mosquitoes of the genus Anopheles had these 
cells, and that they did not get them when fed on healthy 
blood. Then, turning his attention to the malaria of 
birds, he worked out the life-history of these cells within 
the body of the mosquito. “ He saw that they increased 
in size, divided, and became full of filiform spores, then 
ruptured and poured out their multitudinous progeny into 
tho body-cavity of their insect host. Finally, he saw the 
spores accumulate within the cells of the salivary glands, 
and discovered that they actually passed down the salivary 
ducts and along the grooved hypopharynx into the seat 
of puncture, thus causing infection in a fresh vertebrate 
host” (Sambon). To apply these discoveries to the 
malaria of man was an obvious step. In working out the 
details the Italian school have again taken a prominent 
part. 

Thus we get a complete scientific demonstration of the 
causation of malaria in three stages : (1) the discovery of 
the parasite by Laveran ; (2) its life-history in the human 
host and connexion with the fever demonstrated by the 
Italian observers; (3) its life-history in the alternate 
host, and the identification of the latter with a particular 


species of mosquito by Ross and Manson. The conclusions 
derived from the microscopical laboratory were confirmed 
by actual experiment. In 1898 it was con- 
clusively shown in Italy that if a mosquito of jjjJJJ ** m 
the Anopheles variety bites a person suffering 
from malaria, and is kept long enough for the parasite 
to develop in the salivary gland, and is then allowed 
to bite a healthy person, the latter will in due time 
develop malaria. The converse proposition, that persons 
efficiently protected from mosquito bites escape malaria, 
lias been made the subject of several remarkable experi- 
ments. One of the most interesting was carried out 
in 1900 for the London School of Tropical Medicine by 
Dr Sambon and Dr Low, who went to reside in one of the 
most malarious districts in the Roman Campagna during 
the most dangerous season. Together with Signor Terzi 
and two Italian servants, they lived from the beginning of 
July until the 19th of October in a specially protected hut, 
erected near Ostia. The sole precaution taken was to 
confine themselves, between sunset and sunrise, to their 
mosquito-proof dwelling. All escaped malaria, which was 
rife in tho immediate neighbourhood. Mosquitoes caught 
by the experimenters, and sent to London, produced 
malaria in persons who submitted themselves to tlie bites 
of these insects at tho London School of Tropical Medicine. 
Experiments in protection on a larger scale, and under 
more ordinary conditions, have been carried out with equal 
success by Professor Celli and other Italian authorities. 
The first of these was in 1899, and the subjects were 
the railway-men employed on certain lines running through 
highly malarious districts. Of 24 protected persons, all 
escaped but four, and those had to be out at night or other- 
wise neglected precautions ; of 38 unprotected persons, all 
contracted malaria except two, who had apparently 
acquired immunity. In 1900 further experiments gave 
still better results. Of 52 protected persons on one line, 
all escaped except two, who were careless ; of 52 protected 
on another line, all escaped, while of 51 unprotected persons, 
living in alternate houses, all suffered except seven. Out 
of a total of 207 persons protected in these railway ex- 
periments, 197 escaped. In two peasants’ cottages in the 
Campagna, protected with wire netting by Professor Celli, 
all the inmates — 10 in number — escaped, while the neigh- 
bours suffered severely ; and three out of four persons 
living in a third hut, from which protection was removed, 
owing tp the indifference of the inmates, contracted 
malaria. In the malarious islet of A sinara a pond of 
stagnant water was treated with petroleum and all win- 
dows were protectqji with gauze. The result was that 
the houses were free from mosquitoes, and no malaria 
occurred throughout the entire season, though there had 
been 40 cases in the previous year. Eight Red Cross 
ambulances, each with a doctor and attendant, were sent 
into the most malarious parts of the Campagna in 1900. 
By living in protected houses and wearing gloves and 
veils at night, all the staff escaped malaria except one or 
two attendants. These and other experiments, described 
by Dr Manson in the Practitioner for March 1900, con- 
firming tho laboratory evidence as they do, leave no doubt 
whatever of the correctness of the mosquito-parasitic theory 
of malaria. It is possible, though not probable, that malaria 
may also be contracted in some other way than by mos- 
quito bite, but there are no well-authenticated facts which 
require any other theory for their explanation. The 
alleged occurrence of the disease in localities free from 
mosquitoes or without their agency is not well attested ; 
its absence from other localities where they abound is 
accounted for by their being of an innocent species, or — 
as in England — free from the parasite. The old theory of 
paludism or of a noxious miasma exhaled from the ground 
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is no longer necessary. The broad facts on which it is 
based are sufficiently accounted for by the habits of mos- 
quitoes. For instance, the swampy character of malarial 
areas is explained by their breeding in stagnant water ; 
the effect of drainage, and the general immunity of high- 
lying, dry localities, by the lack of breeding facilities ; 
the danger of the night air, by their nocturnal habits ; the 
comparative immunity of the upper storeys of houses, by 
the fact that they fly low ; the confinement of malaria to 
well-marked areas and the diminution of danger with 
distance, by their habit of clinging to the breeding- 
grounds, and not flying far. Similarly, the subsidence of 
malaria during cold weather and its seasonal prevalence 
find an adequate explanation in the conditions governing 
insect life. At the same tiino it should be remembered 
that many points await elucidation, and it is unwise to 
assumo conclusions in advance of the evidence. 

With regard to the parasites which are the actual cause 
of malaria in man, an account of them is given under 
the heading of Pathology ( Parasitic Diseases), 
ParmaittM. Jittlo need be said about them here. They 
belong to the group of Protozoa, and, as already explained, 
have a double cycle of existence : (1) a sexual cycle in the 
body of the mosquito, (2) an asexual cycle in tho blood 
of human beings. They occupy and destroy the red 
corpuscles, converting the haemoglobin into melanin ; 
they multiply in the blood by sporulation, and produce 
accessions of fever by the liberation of a toxin at the time 
of sporulation (Ross). Tho number in the blood in an 
acute attack is reckoned by Ross to be not less than 250 
millions. A more general and practical interest attaches to 
the insects which act as their intermediate hosts. These 
mosquitoes or gnats — the terms are synonymous — belong 
to tho family Culicuhv and tho genus Anopheles , which 
was first classified by Meigen in 1818. It lias a wide 
geographical distribution, being found in Europe (includ- 
ing England), Asia Minor, Burma, Straits Settlements, 
Java, China, Formosa, Egypt, West, South, and Central 
Africa, Australia, South America, West Indies, United 
States, and Canada, but is generally confined to local centres 
in those countries. About fifty sjiecies are recognized at 
present. It is believed that all of them may serve as hosts 
of the parasite. The species best known in connexion 
with malaria are A. vuiculipennis (Europe and America), 
A. funestm, and A. costales (Africa). In colour Anopheles 
is usually brownish or slaty, but sometimes buff, and the 
thorax frequently has a dark stripe on each side. The 
wings in nearly all species have a dappled or speckled 
appearance, owing to the occurrence) of blotches, on the 
front margin and to the arrangement of the scales cover- 
ing the veins in alternating light and dark patches 
(Austen). The genus with which Anopheles is most 
likely to be confounded is Cnlex , which is the commonest 
of all mosquitoes, has a world- wide distribution, and is 
generally a greedy blood-sucker. A distinctive feature is 
the position assumed in resting ; Cnlex has a hump- 
backed attitude, while in Anopheles tho proboscis, head, and 
body are in a straight line, and in many species inclined 
at an angle to the wall, the tail sticking outwards. In 
the female of Cnlex tho palpi are much shorter than tho 
proboscis; in Anopheles they are of the same length. 
The wings in Cnlex havo not the same dappled appear- 
ance. Anopheles is also a more slender insect, with a 
smaller head, narrower body, and thinner legs. There are 
further differences in the other stages of life. Mosquitoes 
go through four phases : (1) ovum, (2) larva, (3) nympha, 
(4) complete insect. The ova of Anopheles are tiny black 
rod-shaped objects, which are deposited on the water of 
natural puddles, ponds, or slowly-moving streams, by pre- 
ference those which are well supplied with vegetation; 
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they float singly or attached to other objects or clustered 
together in patterns. They can live in brackish, and even 
in sea water. The larva has no breathing-tube, and floats 
horizontally at the surface, except when feeding ; it does 
not frequent sewage or foul water. The ova of Cnlex, on 
the other hand, are dq>ositod in any stagnant water, in- 
cluding cesspools, drains, cisterns, or water collected in 
any vessel ; they float in boat-shaped masses on the sur- 
face. The larva lias a breathing-tube, and floats head 
downwards ; when disturbed, it wriggles to the bottom 
(Christy). Some observers maintain that Anopheles does 
not “sing” like the common mosquito, and its bito is 
much less irritating. Only the females suck blood ; the 
act is believed to bo necessary for fertilization and re- 
production. Anopheles rarely bites by day, and then only 
in dark places. In tho daytime “ the gorged females rest 
motionless on the walls and ceilings of rooms, choosing 
always the darkest situations for this purpose ” (Austen). 
Tn temperate climates the impregnated females hibernate 
during the winter in houses, collars, stables, tho trunks 
of trees, <fec., coming out to lay their eggs in the spring. 
The four phases are passed in thirty days in a favourable 
season, and consequently there aro ordinarily four or five 
generations from April to September (Celli). 

The most important question raised by the mosquito- 
parasitic theory of malaria is that of prevention. This 
may bo considered under two heads: (l) individual 
prophylaxis ; (2) administrative prevention on a largo 
scale. 

(1) In the first place, common sense suggests the avoid- 
ance, in malarious countries, of unhealthy situations, and 
particularly the neighbourhood of stagnant water. 

Among elements of unhealthiness is next to be " 

reckoned the proximity of native villages, the 
inhabitants of which are infected. In the tropics “no 
European house should be located nearer to a native village 
than half a mile ” (Manson) ; and since children are almost 
universally infected, “the presence of young natives in 
tho house should be absolutely interdicted” (Manson). 
When unhealthy situations cannot be avoided, they may be 
rendered more healthy by destroying the breeding-grounds 
of mosquitoes in the neighbourhood. All puddles and 
collections of water should be filled in or drained ; as a 
tonq>orary expedient they may l>e treated with jatroleum, 
which prevents the development of tho larva*. When a 
place cannot be kept free from mosquitoes the house may 
be protected, as in the experiments in Italy, by wire 
gauze at the doors and windows. The arrangement used 
for the entrance is a wire cage with double doors. Failing 
such protection mosquito curtains should be used. Mos- 
quitoes in the house may be destroyed by the fumes of 
burning sulphur or tobacco smoke. According to the 
experiments of Celli and Casagrandi, these are the most 
effective culicides; when used in sufficient quantity they 
kill mosquitoes in one. minute. The same authorities 
recommend a ]>owder composed of larvicide (an aniline 
substance), chrysanthemum flowers, and valerian root, to 
be burnt in bedrooms. Anointing the skin with strong- 
smelling substances is of little use in tho open air, but 
more effective in the house ; turpentine apiiears to be the 
best. Exposure at night should be avoided. All these 
prophylactic measures are directed against mosquitoes. 
There remains the question of protection against the 
parasite. Chills are recognized as predisposing both to 
primary infoction and to relapses, and malnutrition is also 
believed to increase susceptibility ; both should therefore 
be avoided. Then a certain amount of immunity may l>e 
acquired by the systematic use of quinine. Manson re- 
commends five to ten grains once or twice a week ; Ross 
recommends tho same quantity every day before breakfast. 
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There is some evidence that arsenic has a prophylactic 
effect. Ah experiment made on the railway staff at 
Bovino, a highly malarious district on the Adriatic, gave 
a striking result. The number of persons was 78, and 
they were divided into two equal groups of 39 each. 
One group was treated with arsenic, and of these 36 
escaped altogether, while three had mild attacks; the 
remaining 39, who were not treated, all had fever. 
In a more extended experiment on 657 rail way -men, 
402 escaped. This was in 1889, but in spite of the 
encouraging results the use of arsenic does not appear 
to have made any further progress. Experiments in 
immunizing by sero-therapeutic methods have not as yet 
met with success. 

(2) Much attention has been directed in scientific circles 
to the possibility of “ stamping out ” epidemic malaria by 
administrative measures. The problem is one 
tntiv!!*’ fP’ eat practical importance, especially to the 
maaauna. British empire. There are no data for estimating 
the damage inflicted by malaria in the British 
colonies. It is, indeed, quite incalculable. In Italy the 
annual mortality from this cause averages 15,000, which is 
estimated to represent two million cases of sickness and a 
consequent loss of several million francs. In British tropical 
|K)ssessions the bill is inconqwirably heavier. There is not 
only the heavy toll in life and health exacted from 
Europeans, but the virtual closing of enormous tracts of 
productive country which would otherwise afford scope for 
British enterprise. The “ deadly ” climates, to which so 
much dread attaches, generally mean malaria, and the 
mastery of this disease would bo equivalent, to 'the addi- 
tion of vast and valuable areas to the empire. The 
problem, therefore, is eminently one for the statesman 
and administrator. A solution may be sought in several 
directions, suggested by the facts already explained. The 
existence of the parasite is maintained by a vicious inter- 
change between its alternate hosts, mosquitoes and man, 
each infecting the other. If the cycle be broken at any 
point the pirasito must die out, assuming that it has no 
other origin or inode of existence. The most effective 
step would obviously be the extermination of the Anopheles 
mosquito. A great deal may be done towards this end by 
suppressing their breeding-places, which means the drying 
of the ground. It is a question for the engineer, and may 
require different methods in different circumstances. Put 
comprehensively, it involves the control of the subsoil and 
surface waters by drainage, the regulation of rivers and 
floods, suitable agriculture, the clearing of forests or jungles, 
which tend to increase the rainfall and keep the ground 
swampy. The city of ltome is an example of what can 
t>e done by drainage ; situated in the midst of malaria, it 
is itself quite healthy. A systematic campaign for the 
destruction of breeding-places has been inaugurated in the 
British West African colonies, with encouraging results. 
The planting of eucalyptus trees is out of favour at present, 
but it appears to have been successful in Portugal, not from 
any prophylactic virtues in the plant, but through the great 
absorption of moisture by its deep roots, which tend to dry 
the subsoil. Treating the breeding-ponds with petroleum 
or similar preparations seems to be hardly applicable 
on a largo scale, aud in any ease can only be a temporary 
expedient. Short of suppressing mosquitoes, the parasitic 
cycle may theoretically be broken by preventing them 
from giving the infection to man or taking it from him. 
The means of accomplishing the former have been already 
pointed out, but they are obviously difficult to carry out 
on a large scale, particularly in native communities. It 
is one thing to protect individuals from mosquito bites, 
another to prevent the propagation of the parasite in a 
whole community. Perhaps the converse is more feasible 


in some circumstances — that is to say, preventing mos- 
quitoes from having access to malarial persons, and so 
propagating the parasite in themselves. It could be 
carried out where the infected persons are few, by isolating 
and protecting them, but not where many are infected, as 
in native villages. Koch has suggested that the disin- 
fection of malarial persons by quinine would have the 
desired effect, but other authorities of greater experience 
do not consider it practicable. In spite of the difficulties, 
however, there is no doubt that a great deal can be done 
to reduce, if not stamp out, malaria by the methods indi- 
cated, which should be applied according to circumstances. 
An encouraging example is afforded by the remarkable 
fact that malaria, which was once rife in certain districts 
of England, has now died out, although the Anopheles 
maculipenni* mosquito still exists there. The parasitic 
cycle has been broken, and the insect is no longer infected. 
The suggested causes are (1) reduction of insects by 
drainage, (2) reduced population, (3) the use of quinine. 
Dr Manson has suggested that the problem of stamping 
out malaria may be assisted by the discovery of some 
at present unknown factors. He has pointed out that 
certain areas and certain islands are entirely free from 
the disease, while neighbouring areas and islands are 
devastated. This immunity is apparently not due to the 
absence of favourable conditions, but rather to the presence 
of some inimical factor which prevents the develop- 
ment of the parasite. If this factor could be discovered 
it might be applied to the suppression of the disease in 
malarious localities. 

A few other points may be noted. The pathological 
changes in malaria are due to the deposition of melanin 
and the detritus of red corpuscles and haemoglobin, and 
to the congregation of parasites in certain sites (Ross). 
In chronic cases the eventual effects are anaemia, melanosis, 
enlargement of the spleen and liver, and general cachexia. 
Apparently the parasites may remain quiescent in the 
blood for years, and may cause relapses by fresh sporula- 
tion. Recent discoveries have done little or nothing for 
treatment. Quinine still remains the one specific. In 
serious cases it should not be given in solid form, but in 
solution by the stomach, rectum, or — better — hypo- 
dermically (Manson). According to Ross, it should be 
given promptly, in sufficient doses (up to 30 grains), and 
should be continued for months. Euquinine is by some 
preferred to quinine, but it is more expensive. The nature 
of immunity is not known. Borne persons are naturally 
absolutely immune (Celli), but this is rare ; immunity is 
also sometimes acquired by infection, but as a rule persons 
once infected are more predisposed than others. Races 
inhabiting malarious districts acquire a certain degree of 
resistance, no doubt through natural selection. Children 
are much more susceptible than adults. 

Blackwater fever is a disease occurring in tropical 
countries and elsewhere, which is often classed with 
malaria. It is characterized by irregular febrile paroxysms, 
accompanied by rigors, bilious vomiting, jaundice, and 
haemoglobinuria (Sambon). It has a wide geographical 
distribution, including tropical Africa, parts of Asia, 
the West Indies, the southern United States, and — in 
Europe — Greece, Sicily, and Sardinia; but its range is 
not coextensive with malaria. Malarial parasites have 
occasionally been found in the blood. Some authorities 
believe it to be caused by the excessive use of quinine, 
taken to combat malaria. This theory has the support of 
Koch, but is not generally accepted. If it were correct, one 
would expect blackwater fever to be regularly prevalent in 
malarial countries and to be more or less coextensive with 
the use of quinine, which is not at all the case. It often 
resembles yellow fever, but the characteristic black vomit 
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of yellow fever rarely occurs in black water fever, while the 
black urine from which the latter derives its name is 
equally rare in the former. According to the new school 
of tropical parasitology, blackwater fever is neither a form 
of malaria nor produced by quinine, but a specific disease 
due to a protozoal parasite not yet identified, but akin to 
that which causes the redwater fever of cattle. 

Malaria in the Lower Vertebrates . — Birds are subject to 
malaria, which is caused by blood parasites akin to those 
in man and having a similar life-history. Two species, 
affecting different kinds of birds, have been identified. 
Their alternate hosts are mosquitoes of the Cvlex genus. 
Oxen, sheep, dogs, monkeys, bats, and probably horses also 
suffer from similar parasitic diseases. In the case of oxen 
the alternate host of the parasite is a special tick (Smith 
and Kilborne). In the other animals several parasites 
have been described by different observers, but the alter- 
nate hosts are not known. 

Authorities. — Celli. Malaria. — Christy. Mosquitoes and 
Malaria . — M anson. Tropical Diseases. — Ap|>endix to Allbutt's 
System of Medicine . — Ross. “ Malaria,” Quain's Dictionary of 
Medicine , 3rd edition. — The Practitioner , March 1901 (Malaria 
Number). 

Malatla, or Aspuzit, the chief town of a sanjak 
of the same name in the Memuret el-Aziz vil&yet of Asia 
Minor, and a military station on tho Samsun-Sivas- 
Diarbokr road, altitude 2900 feet, situated about 1 0 miles 
south-west of the junction of the Tokhma Su with tho 
Euphrates, near the south end of a fertile plain. It 
has been rebuilt since the earthquake of 1893, contains 
fine public buildings, and is noted for its fruit orchards. 
There are Protestant (American) and Roman Catholic 
missions. During the massacres of 1895 about 3000 
Gregorian and Protestant Armenians perished, and many 
churches and houses were destroyed. The population 
comprises 26,800 Moslems, Kurds, and Kizilbash, and 
3200 Armenians. Old Malatia (Melitene), which lies 
5 miles to the north-east, is deserted. The earliest sito 
was possibly Arslan Tepe, where “ Hittite ” remains have 
been found. 

Malay Archipelago .— 1 The Malay, or Indian, 

Archipelago, as now restricted, ethnogeographically in- 
cludes the Sunda Islands, the Moluccas, New Guinea, 
and the Philippine Islands, but excludes the Andaman- 
Nicobar group. Politically the whole of the archq>elago 
(except a moiety of Borneo (British) and of Timor (Portu- 
guese), New Guinea, east of the 141st meridian (British 
and Germau), and the Philippine Islands) belongs to the 
Netherlands. Tho Philippine Island!, which had been for 
several centuries a possession of the Spanish Crown, passed 
in 1898 by conquest to the United States of America. 

In regard to the extent and population of the archi- 
pelago, the area of the Dutch possessions has been com- 
puted to be rather less than formerly stated; but the 
population has greatly increased. 



Amu 

Population. 

1807. 

1900. 

Sunda Islands . 
Moluccas, with Celebes 
Now Guinea 

Philippine Islands 

459,578 

115,334 

151,789 

11,440 

32,500,000 

2.397.000 
800,000 

7.460.000 

32,632,400 

3.000. 000 
800, 000 1 

8.000. 000 


In regard to physical geography, the result of investiga- 
tions in the island of Celebes, which was considered to 
belong to the eastern (or Austro-Malayan) biological sub- 
region, proves it to have a somewhat closer affinity with 
the Indian region, so that it would seem to have been 
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connected longer with Asian than with the Australasian 
lands. 

The most notable fact in the geological history of the 
archipelago is the discovery in Java of the fossil remains 
of Pithecanthropus erectus , a form intermediate between 
the higher apes and man. In its structure and cranial 
capacity it is entitled to a higher place in the zoological 
scale than any anthropoid, for it walked almost certainly 
erect ; and, on the other hand, in its intellectual powers 
it must have been much below tho lowest of tho human 
race at present known. The strata in which it was found 
belong to the Miocene or Upper Pliocene. Another not- 
able event, unprecedented even in the history of so 
volcanic a region as the archipelago, was the disastrous 
eruption of Krakatoa in 1883, a little island-crater situated 
in the Strait of Sunda, between Java and Sumatra. Tho 
effects of the eruption were recognizable over a wider area 
of the globe than any other on record. The noise of the 
final explosion travelled farther than any previous sound 
is known to have reached. The marine and aerial waves 
generated by it travelled several times round the globe, 
and some of the debris projected into the atmosphere — 
causing in many parts of tho world very brilliant sunset 
effects — fell even in Europe. 

Ethnologically some considerable advances in our know- 
ledge of the races of the Indian Archipelago have l>een made. 
The Malays (q.v.) predominate in the Sunda Islands, and 
have spread sporadically over the eastern half of the 
archipelago, in which the Melanesian is now the race of 
the soil. “The Malays, as known to us in the purer 
Atjinese and Sundanese — a race developed through the 
commingling of Caucasian and predominating Mongol 
blood in Indo-China — were the last incursionists into the 
region. They followed an earlier pure Caucasian migra- 
tion, known as Polynesians, whoso last remnants in the 
archipelago linger in the Mentawi Islands on the west 
coast of Sumatra, who drove the Negrito autochthones 
of the archijjelago out into the remote interior of the 
Philippine and other islands, and were themselves over- 
whelmed by the half-breeds of Mongol and predominating 
Caucasian blood, now known as Indonesians, of whom tho 
Battaks and Dyaks are survivors. In like manner the 
Melanesians of the Solomon and New Hebrides Islands, 
migrating westwards over the eastern part of tho archi- 
pelago, partly supplanted, partly commingled with the 
Negrito autochthones and these Caucasian (Polynesian) 
pre-incursionists, whose strain appears still in many of the 
people, as well in their language as in their customs.” 
(Forbes.) 

Here we shall deal with the Dutch East Indies as a 
whole, the different islands being considered under their 
own headings. 

Tho Dutch possessions in Asia lie between 6° N. and 11° S. 
and 95° E. and 141° E. Politically they are divided into lands 
under the direct government of the Netherlands, vassal lands, 
and confederated lands. Administratively they are further 
divided into residencies, divisions, regencies, districts, and dessas 
or villages. They are often described as of two groups, Java and 
Madura forming one, and the other consisting of Sumatra, Borneo, 
Riouw-Lingga Archipelago, Banca, Billiton, Colobes, Molucca 
Archipelago, the small Sunda Islands, and a part of Now Guinea — 
the Outposts as thoy are collectively named. A governor-general 
holds the superior administrative and executive authority, and is 
assisted by a council of five members, partly of a legislative and 
partly of an advisory character, but with no share in the executive 
work of tho government. The governor-general not only has 
supremo executive authority, but can of his own accord pass laws 
and regulations, except in so far as these, from their nature, belong 
of right to the home government, and as lie is hound by the con- 
stitutional principles on which, according to the Regulations for 
ike Government of Netherlands India, passed by tho king and 
States-General in 1854, the Dutch East Indies must be governed. 
The following table gives the area and population of Java (in- 
cluding Madura) and of the Outposts : — 


1 Estimate. 
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!j 

if 

Population 
in 1897. 

Density per 
Hquare Mile. 

1 Java and Madura 

50,654 

26,125,053 

517 

24 

rSumatra, West Coast 

31,649 

1,353,615’ 

42 

Sumatra, East Coast 

35,312 

336,432 s 

9 

* 

Bencoolen 

9,399 

158,767* 

17 

4 § 

Lam pong 

11,284 

137,601’ 

12 


Palembang 

53,497 

692,817’ 

13 


k Atjeh 

20,471 

531,705* 

26 

Riouw-Lmgga Archill ago 

16,301 

107,861 s 

6 

Banca .... 

4,446 

93,600’ 

21 

Billiton .... 

1,863 

41,668’ 

22 

Borneo, West Coast . 
Borneo, South and East 

65,825 

370,776 s 

6 

Districts 

156,912 

809,808 s 

5 

Island of f Celebes 

49,390 

1,448,722 s 

29 

Celebes \Monado 

22,080 

649,138 s 

26 

Molucca Islands 

43,864 

399,208 s 

9 

Timor Archipolago . 

Bali and Lombok 

17,698 

119,239 s 

6 

4,065 

1,044,767“ 

200,000 s 

256 

NewGuinea to 141° E. long. 1 * * 4 

151,789 

1 


Total 

736,399 

34,618,961" 

40 


The total munbur of European* and persons assimilated to them 
at the beginning of 1896 wan 65,489 male* and *27,826 foinales ; 
of these 33,055 males and 27,2*2*2 females were Duteh, of whom 
25,351 males and 26,648 females were horn in the East Indios ; of 
tlio remainder, 1192 were German, 300 French, 318 English, 184 
Swiss, 292 Belgians ; the remainder being mostly Austrians and 
Armenians. Of the remaining population about 469,500 were 
Chinese, 24,400 Arabs, and 11,600 other Orientals, and the rest 
nativos. 

The movement of population between Europeans and persons 
assimilated to them was as follows: — 



Marriages. 

Mirths. 

Deaths. 

iuwa/ Java and Madura 
Outposts. 

413 

2126 

1473 

122 

626 

904 

« ua . / Java and Madura 
,89 H Outlet*. . 

541 

2343 

1192 

109 

691 

387 

loos / Java and Madura 
Outposts. 

647 

1916 

1227 

111 

489 

484 


The population of the principal towns in January 1897 was:-- 



Europeans. 

Natives. 

Chi lit we. 

Arabs. 

Other 

Orientals. 

Total. 

Batavia 

9428 

76,761 

26,488 

2828 

182 

115,567 

Hamamng . 

8855 

67,286 

11,870 

705 

1040 

84,260 

.Surabaya « . 

0988 

121,076 

79,802 

12,188 

2882 

452 

142,980 

Surakarta 

1870 

4,671 

85 

246 

80,074 

•Tokjokarta , 

2240 

64,219 

8,836 

86 

142 

60,528 

Palembang . 

248 

46,056 

4,408 

3797 

125 

53,283 


Relitjiun and Instruction. - Entire liberty is granted to the 
members of all roligious confessions. In 1 899 tho Reformed Church 
counted 37 ministers and 24 assistants, the Roman Catholic 31 
curates and 17 priests, not salaried out of the publio funds. The 
number of Christians among the natives ana foreign Orientals 
was : — 

In Java and Mudura iu 1873 . 5,673, and in 1896 . 19,193 

,, tho Outposts ,, . 148,672 ,, ,, .290,065 

In 1900, 141 missionaries of various societies were working to 
propagate Christianity in the Dutch East Indies. In 1899, 7694 
natives went to Meoca on pilgrimage, of whom 6652 returned. 

For tho education of Europeans and persons assimilated with 
them there wore, in 1899, 7 publio middle-class schools, with 1051 
pupils and 118 teachers. The cost of these schools to the Govern- 
ment in the same year was 591,332 guilders, and the revenue out 
of the school feos 87,21 1 guilders. In 1899 there were for Euro- 
peans 135 mixed publio elementary schools, and 30 for girls only, 
with 20 private schools, or a total of 185 elementary schools. 
The 165 public schools had a teaching staff of 546, and an attond- 


1 Tolerably accurate. * Approximately. 3 * Mere conjecture. 

4 New Guinea belongs to the residency of Tevn&tc, Molucca Islands, 

6 Approximate total. The population of several unexplored countries 

is not included. 

6 This is presumably the population of the town of Surabaya and 

its environs. 


ance of 15, 132 pupils, whereof 1626 were natives ; and the 20 private 
schools a teaching staff of 166, and an attendance of 3270 pupils. 
The cost of the public elementary schools was, in 1899, 2,646,529, 
and the income 264,095 guilders. 

The following statement relates to schools for natives: — In 
1899 Dutch India had 5 normal schools, with 27 teachers and 144 
pupils ; besides, there were 4 schools for sons of native chiefs, 
with 202 pupils. The elementary schools for natives were, for 
Java and Madura, in 1875 : 104 Government schools with 14,906 
pupils, and 132 private schools with 6978 pupils ; and in 1899, 
232 Government schools with 40,956 pupilB, and 236 privato 
schools with 26,524 pupils. 7 In the Outposts in 1881, 281 Govern- 
ment schools with 21,388 pupils, and 205 private schools with 
10,696 pupils ; and in 1898, 297 Government schools with 44,259 
pupils, and 546 private schools with 26,847 pupils. 

In 1875 the Government spent 803,906 guilders for the educa- 
tion of natives, and in 1899, 1,501,291 guilders. For foreign 
Orientals there were in 1899, 434 schools with 7637 pupils. 

Justice and, Crime . — The administration of justice is based on 
the principle that Europeans and persons assimilated with them 
are subject to laws nearly similar to those of the mother country, 
while the natives are subject to their own customs and institu- 
tions. The administration of justice for Europeans is entrusted 
to European judges, while for nativos their own chiefs have a 
large sharo in tho trial of cases. Thcro is a High Court of Justice 
at Batavia — courts of justice at Batavia, Samarang, Surabaya, 
l’adang, and Macassar — resident and regent courts, courts of 
circuit, district courts, and courts of priests. There are about 
300 prisons ; their population was 24,712 at tho end of 1898. 
The relations of the state to pauperism are limited to subvention 
to Protestant and Catholic orphan houses ; for this purpose tho 
budget contains about 100,000 guilders yearly. 

Finance.— The local revenue is derived from land, taxes on 
houses and estates, from licences, customs duties, personal im- 
posts, the Government monopolies of salt and opium, railways, 
and a number of indiroct taxes. But the chief part of the large 
profits is indireot, being obtained by the sale of a vast amount of 
coffee, grown under tho “culture system/’ and sold in India and 
Europe. 

The following table shows the revenue and expenditure for 
1880, 1890, and 1900 


Year. 

Revenue. 

Expenditure. 

Hurplus or Deficit. 


Guilders. 

Guilders. 

Guilders. 

1880 

146,838,000 

146,936,000 

98,000 

1890 

137,789,48*2 

127,736,789 

+ 10,052,743 

1900 

141,989,008 

147,766,255 

- 5,777,247 


About ono-third of the annual expenditure is for tho army and 
navy, and another third for tho general administration, both in 
Java and in tho Netherlands. 

Defence . — Tho army is purely colonial, and comprised at tho end 
of 1899, 1345 officers and 39,388 non-commissioned officers and men, 
of whom 14,960 were Europeans, 46 Africans, 4251 Amhoinosc, and 
20,132 natives. The number of horses was 1346. No portion of 
the rogular army of the Netherlands is allowed to bo sent on 
colonial service, but individual soldiers are at liberty to enlist, 
by permission of their commanding officers, and thoy form the 
nucleus of the army of Dutch India. Native and European 
soldiers aro generally nixed together in the same battalions, 
though in separate companies. The artillery is composed of 
European gunners, with native riders, while the cavalry are 
Europeans and natives. A military academy is established at 
Meester Cornolis, near Batavia. Schools for soldiers are attached 
to every battalion. TInliko the army, which is purely colonial, 
the navy in Dutch India is partly colonial, partly belonging to 
the royal navy, and its oxpensos are thorofore borne partly by 
the mother country and partly by tho colony. The personnel in 
the Dutch Indies numbered in 1899 about 8300 men, thus divided : 
1300 Europeans and 700 natives with the Indian marine (20 ships) ; 
about 1100 Europeans and 200 nativos with the auxiliary squadron 
(4 ships). 

Production and Industry . — The greater part of the soil of Java 
is claimed as Government property, and it is principally in the 
residencies in the western part of Java that there aro private 
estates, chioily owned by Europeans and by Chinese. The bulk 
of the peoplo are agricultural labourers. The Government or 
private landowners can enforce one day’s gratuitous work out of 
soven, or more, from all the labourers on thoir estates; in 1882 
the greater part of these enforced services for the Government 
was abolished, in return for the payment of one guilder per head 
yearly. Great power is vested in tne Resident and his European 
and native officials to enforce a strict adherence to all the laws 
regulating labour. 


7 The returns of six privato schools are not included in this total. 
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The extent of the soil of Joys end Madura regularly cultivated 
by the natives was, in 1899. 6,985,800 acres (It m»- 1 bahu). 
The total areas in acres under the several crops in 1899 were as 
follows : — rice, 6,199,160; mwze, arachU, cotton and various 

« 4,881,880; sugar-cane, 265,880; tobaooo, 265,810; indigo, 

, Thus the total area under these kinds of cultivation was 
10,122,680 acres. 

Owing to the “ agrarian law'* (1870), which has afforded oppor- 
tunity to private energy for obtaining waste lands on hereditary 
lease (emphyteusis) for seventy-five years, private agriculture has 
greatly increased both in Java and in the Outposts. In 1899 there 
were ceded to 785 companies and Europeans, 967,155 acres ; to 52 
Chinese, 88,292 acres ; to 6 natives, 2819 acres— total, 1,002,766 
acres. Since 1816 no land in Java has been alienated by the 
Government. The lands now the property of Europeans have an 
extent of 2,241,170 acres; of Chinese, 470,810 acres ; and of other 
foreign Orientals, 85,650 acres. 

In 1891 the Government ceased to cultivate sugar. The sugar 
is grown on lands hired from the natives, or on lands held on em- 
phyteutic tenure from the Government, or on private properties. 
In 1891 the number of sugar estates was 211 ; in 1899, 207. The 
yield of sugar since 1894 has been as follows 


Year. 

Pounds. 

Year. 

Pounds. 

Year. 

Pounds. 

1894 

1895 

1,076,481,400 

1,280,003,700 

1806 

1807 

1,126,774,000 

1,220,605,200 

1898 

1899 

1.538.701.400 

1.608.718.400 


The production of coffee in Dutch India in the years 1894-99 
was, in pounds : — 


Year. 

Government 

Lands. 

Free Cultiva- 
tion by 
Natives. 

Lands on Em- 
phyteusis and 
on Lease. 

Private 

Lands. 

Total. 

1804 

1805 

1896 1 

1897 j 

1898 1 

1899 ! 

52,048,252 

48,883,868 

42,104,606 

68,838,400 

17,676,800 

82,988,583 

15,671,148 

18,564,994 

10,668,066 

12,947,200 

9.814.800 

7.884.800 

60,840,919 

48,569,186 

58,809,888 

70.228.600 

27.978.600 
69,646,000 

8,277,181 

8,705,289 

4,928,000 

4,994,606 

5,104,400 

7,009,467 

131,882,500 

114,228,277 

110,005,006 

166,608,800 

60,669,600 

118,128,800 


In 1890, 8 Government plantations produced 588,018 of 
cinchona; 118 plantations held on emphyteusis, 5,860,025 1b; 2 
private plantations, 58,472 lb. In 1899 the 8 Government planta- 
tions produced 878,891 lb ; 85 plantations held on emphyteusis, 
8,997,238 lb ; and 5 private plantations, 1,261,508 lb. Of tobacco, 
81,630,211 lb were produced from 102 plantations in Java in 1890 ; 
in Sumatra (Deli, Ac.), 46,237,261 lb from 276 plantations. In 
1899, 53,562,600 lb wore produced from 131 plantations in Java, 
and 52,708,410 lb from 130 plantations in Sumatra (Deli, Ac.). 
Java further produced 9,083,870 lb of tea in 1893, and 11,996,100 
in 1899 (110 plantations) ; also 1,398,895 tt> of indigo in 1890, and 
1,722,890 lb in 1899 (129 plantations). Tho tin mines of Banca 
are worked by tho Government, those of Billiton and Riouw by 
private enterprise. The total yield increased from 12,212 tons in 
1890-91 to 16,460 tons in 1899 -1900. The principal coal mines 
in Java, Sumatra, and Borneo yielded only 5489 tons in 1890, but 
128,849 tons in 1895, and, with a steady increaso, 185,636 tons in 
1899, of which 181,325 tons, or 98 per cent, of the whole, came 
from tho Ombilion coalfields in Sumatra. Tho production of the 
principal minoral oil enterprises was 1,627,560 gallons in 1891, 
of which 997,920 gallons came from tho 6ast coast of Sumatra ; 
and 66,021,560 gallons in 1898, of which 45,635,480 gallons came 
from the east coast of Sumatra, and 20,381*020 gallons from Java 
(Rombang and Surabaya); but in 1899 tho total production fell 
to 43,903,860 gallons. 

At tho end of 1895 there were in Java in all about 2,643,000 
buffaloes, 2,572,000 oxen and cows, and 485,500 horses. Horses 
are never used in India for agricultural purposes. 

In 1899 there were 49 printing offices, 70 ice and soda water 
manufactories, 29 soap factories, 9 arrack distillorios, 15 saw- 
mills, and 91 rice mills. 

Commerce . — The values of tho imports and of the exports in 
1385, 1895, and 1899 are given below in guilders : — 



1885. 

1896. 

1899. 

Imports 

Exports 

138,867,786 

188,071,688 

161,630,294 

225,087,810 

191,322,270 

250,923,258 


The principal articles of export arc sugar, coffee, tea, rice, 
indigo, cinchona, tobacco, and tin. With the exception of rice, 
about one-half of which is shipped to Borneo and China, nearly 
four-fifths of these exports go to the Netherlands. 

Shipping. — The following table shows the navigation at the 
various ports of Netherlands India in 1897 and 1898, and the 
•bare of Great Britain in it : — 


Year. 

Description of 
Vessel. 

Entered. 

Whereof, from Gnat 
Britain. 

Number. 

Tons. 

Number. 

Tons. 

1895 -f 
1899-f 

Steamers 
Sailing vessels 
Steamers 
Sailing vessels 

3418 

215 

3661 

389 

1,366,077 

139,223 

1,636,689 

84,452 

370 

33 

830 

24 

416,607 

50,177 

527,209 

27,915 


Communications .— At tho end of 1899 the total length of rail- 
ways (state and private) oponed for traffic was about 1800 English 
miles ; the revenues were 17,278,000 guilders. There are about 
220 post-offices ; the number of letters oarried in 1899 for internal 
intercourse was 10,674,898, while 6,774,534 newspapers, samples, 
Ac., for the interior passed through the various }>ost-oflices in the 
Dutch Indies during the same year. In the same year 1,567,483 
letters were carrioa for foreign postal intercourse. There were 
4810 miles of telegraph lines in Dutch India in 1899, with 114 
offices ; the number of messages was 672,892. In Deoomber 1896 
Batavia, Samarang, and Surabaya were connected by telephone. 

Money and Credit.— The Java Bank, established m 1828, has a 
capital of 6,000,000 guilders and a reBervo of about 1,200,000 

f adders. The Grovemraent lias a control over the administration. 

wo-fiftlis of the amount of the notes, assignats, and credits must 
bo covored by specie or bullion. In March 1900 the value of the 
notes in circulation was 60,591,000 guilders, and of the bank 
operations 32,623,000. There are two othor Dutch banks, besides 
branches of British banks. In the savings banks, including the 

S ostal savings bank, there were in tho same yeur 22,327 
opositors, with a deposited amount of £236,499, or £10, 11s. lOd. 
to tho credit of each depositor. (h, O. F. ; I. p. A. it.) 

i Recent Political History. — The chief political events in 
the Malay Archipelago since 1850 havo centred in and 
been dominated by the Grondwet or fundamental law of 
tho Netherlands, passed in 1848. For Netherlands India 
as for Holland it marked the beginning of a new era. It 
still recognized, it is true, the king as the sovereign of the 
colonies, but it also introduced for the first time the 
principle of the Dutch people's responsibilities towards 
Holland’s dependencies in the Far East. It not only laid 
upon tho Crown the obligation of presenting an annual 
report on the state of the colonies to the States-General, 
it likewise conferred upon tho Dutch legislature the right 
to fix the colonial budgets periodically, and to settle the 
bases of colonial government. It was to carry out theso 
new stipulations of the Grondwet that Mr Pahud, tho 
Colonial Minister in the cabinet of Dr van Hall, which 
came into office after the fall of Thorbecke, in 1854 
presented a Bill providing for the administration of the 
Dutch East Indies. That Bill, tho so-called lttylement, 
or Government Rules, became law, and has remained in 
essence, although modified more than once in some of its 
provisions, the Grondwet or constitution of the Dutch 
colonies. The Rbglement was virtually a compromise 
between two extreme parties, one pleading for the long- 
neglected rights of the natives and against the continuation 
of the so-called " culturo system,” involving the corvee on 
Government and seigniorial lands ; tho other maintaining 
the principle that the colonies exist to benefit the mother 
country, and not the mother country to benefit the colonies. 
The latter party gained the day, and Pahud had to make 
considerable concessions to get his Bill through. But 
although the Rfajlem&nt did not answer the expectations 
and aspirations of tho Reform Party, foremost among 
whom was Baron van Hoevell, the lifelong and most 
capable advocate of native rights, yet it was a most 
important step on the road of progress and administrative 
reform in the Dutch East Indies. It substituted statutory 
regulations for administrative and military despotism. It 
created the Governor-General the Tooan-Begar (‘‘Great 
Lord ”) of the natives, who, although i>oBBcssing viceregal 
powers, yet, assistod by an Indian Council, is a functionary 
responsible for his acts to the Minister for the Colonies at 
The Hague, and bound to carry out the latter’s instructions. 
It also instituted a supreme court at Batavia, which 
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controls the whole judicial machinery of Netherlands 
India, and. constitutes the final court of ap|)eaL It 
abolished slavery in Java, as from 1st January 1860 ; it 
introduced freedom of the press up to a certain point, and 
elementary education for the natives as welL It provided 
for the leasing of forest lands to Europeans, made a first 
attempt to settle the corvee question on a reasonable basis, 
and left the door open for future reforms. Of course the 
lUglement was largely an experiment, and where so much 
depended u{>on interpretation the results were not, and 
could not be, always satisfactory, as all the contradictory 
jmlicies of diverging Ministers for the Colonies in Holland 
reflected themselves in conflicting edicts of Literal or 
anti-Liberal Govern ors-Qeneral at Batavia. It was perhaps 
in the vexed question of the heerendiensten or corvSe that 
those vacillating methods of policy were most manifest and 
most mischievous. But, upon the whole, their tendency, 
despite rej>cated sets-back, has been towards the gradual 
emancipation of the natives both from the thraldom of 
the “culture system,” of which nothing is left but the 
Government cultivation of coffee, and from the feudal 
serfdom of their native rulers. That serfdom existed in 
many forms all over the archipelago, but among the 
most curious must be reckoned the pandclingschap or 
“ pledged om,” which originated in Borneo, and according 
to which a man had the power to make his debtors 
temporarily his serfs until their debts were paid, when 
they resumed their freedom. This abuse, and many other 
old abuses, have been permanently swept away, and the 
election of the heads of desms or kampongs (districts or 
villages) by the population lias at last become more of 
a genuine guarantee to the natives than in the post-Raffles 
days. 

Until 1860 the colonial reform movement in Holland 
had been somewhat erratic, but it then became much 
more powerful. The chief cause of this change may be 
traced to the influence exercised by a remarkable book of 
Douwes Dekker (q.v.), Max llavelaar , which he published in 
I860, with tho help of Jan van Lennep, the novelist, then 
at the height of his literary fame, under the pseudonym 
of Multatuli (“ I bore much ”). In Dutch literature this 
book created a school which still endures ; in the political 
arena it had the effect of a bombshell. The upholders 
of tho old colonial system denied the truth of its allega- 
tions, but the friends of reform as violently hailed 
Douwes Dekker as a “Daniel come to judgment,” and 
denounced the persecutions to which the author had 
been exposed as a Government official in Java, whilst 
endeavouring to palliate or uproot the abuses which Max 
llavelaar describes. The most sober-minded party men 
soon recognized that tho palpable exaggerations of the 
author could not destroy some of his hardest facts, and 
thus the colonial reform movement made rapid strides 
in the decade which preceded the death of Thorbecke, 
who already in 1849, despite Groen van Prinsterer’s 
opposition, had advocated necessary reforms in the Dutch 
administration of Insulinde, and insisted upon the duties 
of the motherland towards its colonies. 

One of the groat names connected with the Indian 
reform movement in the 'sixties was that of Mr Fransen 
Van de Putte, who, formerly a so-called “ sugar lord ” in 
Java, early in 1863 became Minister for the Colonies in 
Thorbecko’s second ministry. To him the Dutch East 
Indies owe the annual introduction of a colonial budget, 
the most important measure concerning the Dutch colonies 
after the Rtylement. It for the first time enabled the 
States-General effectively to control the ways and means 
of Holland’s possessions over-sea, and it must be considered 
the precursor of the abolition of the batig slot or yearly 
surplus yielded up to the treasury at The Hague by the 


Dutch-Indian revenues, although that abolition only came 
in the year 1876. The same minister, Mr Fransen Van 
de Putte, in 1865 carried his Bill lessening materially the 
differentiation of import duties in favour of Dutch goods 
which existed previously in Netherlands India, whilst Dr 
Sloet Van de Beele, the then Governor-General at Batavia, 
introduced various reforms (see Java). It is true that 
his successor, Dr Myer, a reactionary sent out by the 
Van Zuylen cabinet to reverse Fransen Van de Putte’s 
reform policy, tried to undo a good deal, yet even Dr 
Myer was compelled to leave many things as he found 
them, and he was powerless to restore the corrie to its 
former dimensions. In 1870 De Waal, then Minister for 
the Colonies in a Liberal cabinet, brought about two im- 
portant colonial reforms. One of the statutes which he 
passed provided for the restriction of all Government sugar 
plantations carried on with forced native labour as from 
1878, and for their total suppression in 1890, after which 
year only the Government coffee plantations were to remain, 
the cultivation of pepper, cochineal, cinnamon, and indigo 
for Government account having ceased before 1870. The 
other statute was the so-called Indian Agrarian Law of 
1870, which contained many important provisions. It en- 
acted, among other things, that Europeans could lease for 75 
years forest lands belonging to the Crown, and that natives 
could secure proprietary rights in the soil cultivated by 
them. In 1872 Mr Fransen Van de Putte, once again 
Colonial Minister in the cabinet which succeeded Thor- 
becke’s last ministry, was able to carry his Bill abolishing 
all differentiation in a new Dutch-Indian tariff, and estab- 
lishing a uniform import duty of 6 per cent., with a 
certain number of free ports all over the Malay Archi- 
pelago, rather increasing in latter years than diminishing, 
That import duty was considered so moderate that, when 
in 1886 the Dutch-Indian revenues required strengthening, 
an increase was readily assented to. * 

These reforms produced the results that had been prog- 
nosticated by their advocates. On the one hand, individual 
enterprise by European capitalists and planters was fostered 
in the same proportion as the hampering competition of 
the State was removed. Private plantations and factories 
arose everywhere, and in 1895 they produced an aggregate 
of 9,770,000 piculs 1 of sugar, 332,000 piculs of coffee, 
3,960,000 kilogrammes of tea, 7,200,000 kilogrammes of 
tobacco (mainly in Sumatra), 3,570,000 kilogrammes of 
cinchona bark (grown from Peruvian seedlings by free 
labour from the beginning in 1852), 475,000 kilogrammes 
of cacao, and 144,000 kilogrammes of indigo — although 
it cannot be gainsaid that many of the private planters 
had a hard struggft, with the low prices ruling for their 
produce, and a certain number had to succumb. On the 
other hand, the natives, tetter protected by the Govern- 
ment against their former oppressors, were undoubtedly 
benefited to a large extent, as is jKirhaps test demonstrated 
by tho enormous increase in their numbers. Thus the 
population of Java and Madura, computed at barely 
10,000,000 in 1849, had increased to nearly 27,000,000 
by tho end of the 19th century. 

Dutch power and political authority have immensely 
grown since 1850, not only in Java (q.v.), the principal 
colony, but also in Sumatra (q.v.), Celebes (</.v.), where the 
important districts of Gorontalo have teen incorporated 
(since 1889) with Menado, the residency of the so-called 
Minahassa, among the earliest and most remarkably suc- 
cessful Dutch settlements in Celebes, the Moluccas (q.v.) f 
Borneo (q.v.) (where tho sultanate of Banjermassin was 
added to the Dutch direct dominions in the ’sixties, not, 
however, until after a protracted warfare, and where 


1 A picul is equal to 133) lb. 
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Kootany, on the east coast, formerly a semi-independent 
state, has since 1897 become a rising and prosperous 
administrative division of Dutch Borneo), the large islands 
to the east of Java, and New Guinea (q.v.). The fact 
of course remains that both in Borneo and in New Guinea 
the Dutch have had to divide their sway with the British 
or the Germans. Naturally, in the course of time, many 
armed expeditions had to be sent out to various islands to 
maintain or extend their political influences and connexions, 
the most important M such expeditions being those to 
Acheen and to Lombok in 1894, which ended with the 
almost complete incorporation of that large island within 
Holland’s colonial dominion. Necessarily the Dutch-Indiau 
army and navy, which are both quite distinct from the 
army and navy at home, and largely consist of native 
troops, have had to be materially reinforced from tirno to 
time to carry on these distant operations. In the Dutck- 
Indian army the proportion of Europeans to natives lias 
constantly grown, and the number of European troops 
(now mostly Dutchmen) has been as high as 16,000 on a 
total of 40,000 men. 

The almost endless and very costly warfare in Acheen 
had a disastrous bearing upon Dutch-Tndian finances, co- 
inciding as it did, at the most critical juncture, with the 
earnest efforts of the Dutch statesmen in the ’seventies to 
render Holland financially independent of her colonies, 
and to make the latter self-supporting. A great portion of 
such war expenses had to be made good by Dutch-Indian 
loans, guaranteed by the Dutch Government; yet addi- 
tional taxation, 1 mainly levied upon the European residents 
in the Malay Archipelago, had to be resorted to from time 
to time also, to provide for the large and increasing out- 
lay occasioned by the construction of various important 
public works. In particular, state railways, commenced 
in Java by virtue of an Act passed in 1875, but virtually 
though indirectly inaugurated at a much earlier date, 
through the medium of state -guaranteed private com- 
panies, have since that year boon extended to other 
islands. By these means the revenues of the Dutch- 
Indian colonios, only 76,000,000 guilders in 1849, had 
been raised fifty years later to nearly double that amount, 
whereas expenditure, which was but 53,000,000 guilders 
in 1849, had almost trebled by the year 1899. War ex- 
penses and considerable outlays for public works — among 
which should bo mentioned the improvement of harbours, 
the subsidizing of steamboat lines between Holland and 
Java, as well as between Java and the adjacent islands, 
the construction of vast irrigation works, of roads and 
telegraphs, by land and by sea — were largely but not alto- 
gether accountable for that increased expenditure. Civil 
administration, police, the administration of justice, last 
yet not least, education, have all had their much extended 
claims largely satisfied out of revenue. A great deal has 
also been done in the way of encouraging arts and 
sciences, the better study of some remarkable antiquities 
(Boro Boodoor was officially inspected and described in 
1863), the Government support of geological and other 
surveys, also of various scientific exjioditions into the 
unknown parts of Borneo, Sumatra, Timor, Jzc. 

It has to be noted that coffee alone, among the old 
Government cultures introduced by Governor-General Van 
den Bosch, contributed in 1898 some 21,000,000 guilders 
to the revenue of Netherlands India, the other Govern- 
ment crops having been abolished in succession, after 
yielding 481,000,000 guilders to the Dutch treasury in 
the years 1849-66, and 139,000,000 guilders more in the 


It includes, since 1898, a tax on petroleum, now found in large 
quantities in Java, Sumatra, and elsewhere ; likewise an import duty 
on foreign matches. Both yield an increasing revenue. 


yearB 1867-76. Nor was the Government cultivation of 
coffee in 1898 to be compared to what it had been fifty 
years before. The area of the Government coffee districts 
everywhere had been much restricted (in the Minahassa, 
the northern district of Celebes, referred to above, the 
Government coffee mono]>oly was abolished in 1899), and the 
scope of private coffee-planting correspondingly extended. 
The native labourers on the Government coffee plantations 
were, at the end of the 19th century, very much better 
treated and paid than they had been in 1849, or, for that 
matter, in 1889. In 1892 a resolution was carried in the 
second chamber of the Dutch States-General, directing 
the Minister for the Colonies to do away with the Govern- 
ment growing of coffee, too, but that resolution remained 
without effect, the Dutch Government then declaring that 
the revenue from coffee could not yet be spared. On the 
other hand, the export duty on coffee (and on indigo) was 
abolished in 1902 ; this, it was hoped, might help to tide 
over the difficulties of the private planters. 

For literature concerning the recent history of the Malay Archi- 
jwlago, consult the works mentioned under Holland and Java ; 
also the A anlrijkskundiy en Stalistisch Woordenbvek van Ncilcr- 
landsch- India Geographical and Statistical Dictionary of Nether- 
lands- India "), Amsterdam, 1869, 3 vols. ; the Staatsalmanak va.n 
Nederlandach-Indi# (Government annual publication, published at 
Batavia), and the Encyclopaedic van Ncdcrlandsch- Indie (“Kncy- 
clopfedia of the Dutch East Indies," Leyden and The Hague, 
1895, et aeq.), the most comprehensive and most authoritative 
work existing on the subject, but still incomplete, although several 
volumes have already been issued, to 1902. Its great drawback 
is the absence of mups and illustrations. (h. ti.) 

Malay Peninsula (called by the Malays Tdnah 
Mdldyu , i.e., the Malay Land), a lozenge-shaped strip of 
land projecting into the China Sea, and forming the most 
southerly portion of the continent of Asia. Geographically, 
the peninsula begins at the isthmus of Kra, V 14' N., 
at which point it is only between 60 and 70 miles 
in width, and the distance from sea to sea is further 
diminished by a large irregular salt-water inlet. Politic- 
ally and anthropologically, however, this upper portion 
must be regarded as a continuation of the kingdom of Siam 
rather than as a section of Mal&ya. From the isthmus of 
Kra the peninsula extends south with a general inclination 
towards the east, the most southerly point being Tanjong 
Bfllus in 1° 16 A' N. A line drawn diagonally down the 
centre from the isthmus of Kra to (Jape Homan ia (Ra- 
mtinya) gives the extreme length at about 510 miles. The 
breadth at the widest point, from Tanjong I’Cn-unjut in 
Tr&ngganu to Tanjong Hantu in the Dindings territory, is 
about 200 miles. The area is estimated at about 70,000 
square miles. The peninsula is bounded on the north by 
Siam, on the south by the island and strait of Singapore, 
on the east by the China Sea, and on the west by the 
strait of Malacca. 

A range of granite mountains stretching from tho eastern 
shoulder in 6° 40' N. to tho west coast in 2° 25' N., irregularly 
following tho parallel 101“ 40' E., forms a backbone p . . . 

which divides the peninsula into two unequal portions, 
tho larger of which lies to the east and the smaller to . . . 
tlie west of the chain. Smaller ranges run parallel to 
the main mountain chain in many places, and there are numerous 
isolated spurs which have no connexion with either. The country 
is covered with limestone in many parts, and large isolated bluffs 
of this formation stand up in tho plains both on the eastern and the 
western sloj>es. The descent from the summits of the range into 
the plain is somewhat less abrupt on the western than it is on the 
eastern side, and between the foot of tho mountains and the strait of 
Malacca the largest known alluvial deposits of tin are situated. On 
tho eastern side of the range, after a steep descent, the granite 
formation speedily gives place to slates of vast depth, intersected 
here and there by fissures of ouartz containing gola, and in many 
places covered by limestone which lias been superimposed ujsm the 
slates. The highest known peak in the main range is that of 
Gfinong Korbu, 7217 feet above sea -level. The highest mountain 
is believed to be Gdnong T&han, which forms part of an isolated 
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range on the eastern tide, between Pahang and KSlantan, and is 
estimated at about 8000 feet The west ooast throughout its 
whole length is covered to a depth of some miles with mangrove 
swamps, with only a few isolated stretches of sandy beach, the dim 
foliage of the mangroves and the hideous mud fiats presenting a 
depressing spectacle. On the east coast the force of the north-east 
monsoon, which beats upon the shores of the China Sea annually 
from November to February, has kept the land for the most part 
free from mangroves, and the sands, broken here and there by rocky 
headlands thickly wooded, and fringed by casuarina trees, stretch 
for miles without interruption. The islands on each coast present 
the features of the shores to which they are adjacent. On both the 
east and the west coast the islands are thickly wooded, but whereas 
the former are surrounded by beautiful sands and beaches, the latter 
are fringed by mangrove-swamps. The whole peninsula may be 
described as one vast forest, intersected in every direction by count- 
less streams and rivers which together form the most lavish water- 
system in the world. Only an insignificant fraction of those 
forests has ever been visited by human beings, the Malays and oven 
the aboriginal tribe having their homes on the banks of the rivers, 
and never, even when travelling from one part of the country to 
another, leaving the banks of a stream except for a short time when 
passing from one river-system to another. The bulk of the jungle, 
therefore, which lies lietween stream and stream, has never been 
trodden by tho foot of man. The princijNil rivers on the west coast 
are the Perak, the B£rnam, and the Muar. The first-named is far 
finer than its fellows, and is navigable for steamers for about 40 
miles from its mouth, and for native craft for over 250 miles. It is 
exceedingly shallow, however, and is not of much importance as a 
waterway. The BSrnam runs through flat swampy country for the 
greater part of its course, and steam-launches can penetrate to a 
distance of over 100 miles from its mouth, and it is therefore prob- 
ably the deepest river. The country which it waters, however, is 
not of any value, and it is not much used. Tho Mfiar waters a very 
fertile vafley, and is navigable for native boats for over 1 50 miles. On 
the east coast tho princijwil streams are the Potdni, Tel&bin, Kclantan, 
Bfisut, TrSngg&nu, Dfinguu, Kern&man, Kuantan, Pahang, Bompin, 
Endau, and Sedoli, all guarded by difficult bars at their mouths, 
and dangerous during the continuance of the north-amt monsoon. 
The doepest rivers are the Kuantan and Horn pin ; the largest are 
the KSlantan and the Pahang, both of which are navigable for 
native boats for a distanco of ovor 250 miles. Tho Trfingganu river 
is obstructed by impassable rapids at a distance of about 80 miles 
from its mouth. Tho rivers on the oast coast are pruotieally the 
only highways, the Malays always travelling by boat in preference 
to walking, but they servo their purpose vory indifferently, and 
their great beauty is their chief claim to distinction. Magnificent 
caves are found on both slojies of tho peninsula, those at Batu in 
Stil&ngor being tho finest on the west coast, while those of Ch&du 
and K6to Glanggi in Pahang are tho most extensive yet visited by 
Eurojjeans on the east ooast. They aro all of limestone formation. 
The minerals produced are tin, gold, iron, galena, and others in 
insignificant quantities. Only two tin lodes arc being worked, 
however, and both are situated on tho east coast, the one at 
Kuantan in Pahang, the other at Bandi in TrSnggftnu territory. 
Oil the west ooast no true lode has vet boon discovered, though tne 
vast alluvial dejiosits of tin found there seem to make such a dis- 
covery probable in the future. Since 1890 tho tin produced from 
these alluvial beds lias supplied between 50 and 75 per cent, of 
the tin of tho world. Gold is being worked with success in 
Pahang, and lias beon exploited from time immemorial by the 
natives of that state and ol K elan tan. Small quantities have also 
been found on the western slope in Perak. 

It was formerly the custom to 8|>eak of the Malay Peninsula as an 
unhealthy climate, and even to compare it with the west coast of 
Mrntmarom Africa. It is now generally admitted, however, that, 
tory° m though hot, it compares favourably with that of Burma. 
dfimmtm Ac ^e chief complaint which Europeans make concerning 
' it is the extromo humidity, which causes the heat to be 
more oppressive than is tho caso whore the air is dry. On tho other 
hand, the thermometer, oven at Singapore on tho southern coast, 
which is tiie hottest portion of tho jxminsula, seldom rises above 
98° in the shade, whereas the moan for the year at that place is 
generally below 80*. On the mainland, and more especially on tho 
eastern slope, the temperature is cooler, the thermometer seldom rising 
above 98* in tho shade, and falling at night below 70*. On an 
average day in this part of tho peninsula the temperature in n 
European house ranged from 88° to 08*. The number of rainy days 
throughout tho peninsula varies from ICO to ovor 200 in each year, 
but violent gusts of wind, called “ Sumatros,” accompanied by a 
heavy downpour of short duration, arc more common than persistent 
rain. Thu rainfall on the west coast varies from 75 to 120 inches 
per annum, and that of the east coast, where the north-east 
monsoon breaks with all its fury, is usually about 155 inches per 
annum. Malarial fevers make their ap|>earancc in places where the 
forest has been recently felled, or where the surface earth has been 
disturbed. It is noticed that labourers employed in deep mines 
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worked by shafts suffer less from fever than do those who are 
engaged in stripping the alluvial deposits. This, of oourse, means 
that a new station, where dealing, digging, and building are in pro- 
gress, is often unhealthy for a time, and to this must be attributed 
the evil reputation which the peninsula formerly enjoyed. To 
Europeans tne climate is found to be relaxing and enervating, but 
if, in spite of some disinclination for exertion, regular exercise is 
taken from the beginning, and ordinary precautions against chills, 
more especially to the stomach, are adopted, a European has almost 
as good a chance of remaining in good health in the pe nins u l a as in 
Europe. A change of climate, however, is. imperatively necessary 
every five or six years, and the children of European parents should 
not be kept in tne peninsula after they have attained the age of 
four or five years. The Chinese immigrants suffer chiefly from fever 
of a malarial type, from beri-beri, a species of tropical dropsy, and 
from dysentery. The Malays formerly suffered severely from small- 
pox epidemics, but in the portion of the peninsula under British 
rule vaccination lias been introduced, and the ravages of the disease 
no longer assume serious dimensions. Occasional outbreaks of 
cholera occur from time to time, and in the independent states 
these cause terrible loss of life, os the natives fly from the disease 
and spread the infection in every direction. As a whole, the 
Malays are, however, a remarkably healthy people, and deformity 
and hereditary disease are rare among them. There is little leprosy 
in the peninsula, but there is a leper hospital near Penang on Pfila 
DSrflja, and another is about to be formea on an island on the west 
coast for the reception of lepers from tho Federated Malay States. 

The soil of the peninsula is remarkably fertile both in the plains 
and on the mountain slopes. In tho vast forests the decay of 
vegetable matter during countless ages has enriched the 
sou to tho depth of many feet, and from it springs the 
most marvellous tangle of huge trees, Bhrubs, bushes, 
underwood, creepers, climbing plants, and trailing vines, the whole 
hung with ferns, mosses, and parasitic growths, and bound together 
by rattans and huge ro pc-likc trailers. In most places tho .jungle 
is so dense that it is impossible to force a way through it without 
the aid of a wood-knife, and even the wild beasts use well-worn 
game-tracks through the forest. In the interior brakes of bamboos 
are found, many of which spread for miles along the river banks. 
Good hard-wood timber is found in plenty, the best being tho 
mtir&bau, pZnak, rasok , and chtogal* Orchids of countless varieties 
abound. The principal fruit trees are tlie d&ri-an, mangosteen, 
custard-apple, pomegranate, rambut-an, p&las-an, langsat , rambai , 
jack-fruit, coeoanut, areca nut, sugar-palm, and banana. Coffee, 
tobacco, sugar-cane, rice, pepper, gambier, cotton, and sago are culti- 
vated with success. The principal jungle products are gutta and 
rubber of several varieties, and many kinds of rattan. Tho mangrove 
grows on the shores of the west ooast in profusion. Agila-wood, 
the camphor tree, and ebony aro also found in smaller quantities. 

The fauna of the peninsula is varied and no less profuse than is 
the vegotable life. The Asiatic elephant ; the rtl&aang, a bison of 
a largor type than the Indian gaur ; two varieties of rhinoceros ; the 
honey boar (br&aiig), the sambhur ( rUsa ) ; tlie speckled deer ( ktjang), 
three varieties of mouse-doer ( ndpoh , pl&ndofc , and kanchil ); the 
gibbon (dngka or wawa'), the stamang , another species of anthro- 
poid ape, the Irak or coeoanut moukey, so called because it is 
trained by the Malays to gather the nuts from the coeoanut trees, 
the Idtong, kra, and at least twenty other kinds of monkey ; the 
birUArovtg ( arctictis binturong ), the lemur ; the Asiatic tiger, the 
black panther, the leopard, the large wild cat (harimau dkar ), 
several varieties of jungle cat ; the wild hoar, the wild dog ; tho 
flying squirrel, the flying fox ; the python, the cobra, and many 
oiher varieties of snake, including the hamadryad ; the alligator, the 
otter, and the guvial, as well as countless kinds of squirrel, rat, &c., 
are found throughout the junglos of the jHjninsula in great numbers. 
On the east coast peafowl arc found, and throughout the interior 
the argus pheasant, the firebacked phoasant, tlie blue partridge, the 
adjutant-bird, several kinds of heron and crane, duck, teal, cotton- 
teal, snipe, wood-pigeon, green -pigeon of several varieties, swifts, 
swallows, pied-robins, hornbills, ]>aroqiiots, flycatchers, nightjars, 
and many other kinds of bird are met witn frequently. A few 
specimens of solitary gooso have been procured, but tne bird is 
rarely met with. The forests literally swarm with insocts of all 
kinds, from cicada* to beautiful butterflies, and from stick- and leaf- 
insects to endless varieties of ants. The scorpion and the contipede 
are both common. The study of the insect life of tho peninsula 
OJH3U8 a splendid field for scientific research, and the profusion and 
variety of insects found in these forests probably exceod those to be 
met with anywhere else in the world. 

Politically tho Malay Peninsula is divided into three sections : — 
1. The Federated Malay States ; 2. The Independent State of 
Johor, which is within the British sphere of influence ; - IMI . 

3. The Independent States of the Peninsula which arc 
actually or nominally under tho domiuion of Siam. 

The Federated Malay States, under British protec- 
tion, are four in number, viz. , Perak, Selangor, and the 
Negri Sembilan on the west coast, .and Pahang on the east, coast. 
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Johor fa the only Malay state in the ortion of the peninsula 
lying within the Bntish sphere of influx ce which has been allowed 
to remain under native rule. 

The Malay states which either nominally or actually are under 
the dominion of Siam are as follows : — Palean, S&tun, Pilit, and 
K3dah on the west coast ; PSt&ni, JSring, Sai, Legeh, KSlautan, and 
Trgngg&nu on the east coast ; and J&lor and R&man inland. The 
aggregate area of these states is roughly estimated at about 20,000 
square miles, and the population, chiefly Malayan, may be placed at 
about 200,000. Once in three years the rulers of these states send 
tribute to Siam in the form of flowers fashioned from gold and 
silver (b&nga dnuu\ and presents from the king at Bangkok of 
approximately the same value are returned by the messengers who 
bear the tribute. 

JOfdah is situated on the west coast of the Malay Peninsula, 
between parallels 5° 2' and 6° 42* N. The coast -line is only 
about 66 miles long, and the greatest distance from north to south 
is about 116 miles, and tho greatest breadth at the widest point is 
about 47 miles. The area may be estimated at about 5000 square 
miles, and the population, 75 per cent, of whom are Malays, at 
about 45,000. According to the native tradition, Kedah was at one 
time a tributary of Malacca, and was subsequently conquered by tho 
Acheenese. Later, the natives of KSdah invadod and conquered 
PSrak, but they eventually withdrew. In the middle of the 18th 
century, if not earlier, KSdah fell under the dominion of Siam, 
K . . and has continued from that time to send the b&nga 
Keaaa. Umaa (tribute) to Bangkok every three years. Until 
recently this tribute seems to have formed the only right exercised 
by Siam with regard to her Malayan dependencies, and it is oj:>en 
to question whother this gift did not partake of the nature of a con- 
ciliatory present to a powerful neighbour rather than of that of a 
direct admission of sovereignty. Be this how it may, it is certain 
that the cession of Penang to the East India Company in 1785 and 
of Province Wellesley in 1798 was granted by the then sultan of 
Kedah without the approval of Siam being sought or given. Of 
late years, however, spurred thereto by the growing influence of the 
British in the Malay Peninsula, Siam has been at great pains to 
tighten her hold over the Malayan states which have for so long 
been nominally under hor dominion, and in no part of the peninsula 
has this been done to greater oifect than in Kedah. The sultan of 
that state, nominated and installed by the king of Siam, and 
granted a Siamese title, is now no better than a governor appointed 
by Siam to rule the state which is his birthright, and during the 
visit of the king to tho peninsula, in 1890, the sultan was forced 
to follow his suzerain about as one of the least considered of his 
nobles. The state is not much better governed than other Malayan 
countries which are not under European management, the Siamese 
concerning themselves but little with the details of administration, 
and displaying in their own land the deplorable lack of political 
purity and love of justice which seemingly are flaws from which no 
Oriental government has the power to free itself. A little alluvial 
tin is worked in Kedah, but the chief products are agricultural, the 
Malays of this state growing a considerable quantity of rico with 
some success. 

Palian , S&tun, and P&lit are three small states on the west coast, 
lying to the north of Kedah. Like SenggOra on the east coast, they 
form part of Lower Siam, and can hardly be regarded as an integral 
PmlSmn portion of tho Malayan Peninsula. They are not of any 

Situa * political or commercial importance, and are under tho 

Pillt * role of tho Siamese governor of Junkseylon, Tho 
resident councillor of Penang ftr the time being is tho 
consul-general for Kedah and for these Siamese states on the west 
coast. 

PU&ni is the name properly applied to a small state situated on 
the north-east shoulder of the Malay Peninsula, but it is usually 
employed to include the small states of Jfiring, Sai, Jalor, and 
R&raan also. Each of these little states, however, is under its own 
Malay ruler, and all are directly under the influence and control of 
Siam. Shaking of Fetani in the wider application of tho name, it 
may bo said to be bounded by the China Sea on the N. and E., 
by PSrak and L$geh on the S., and by Kedah on the W. It 
is situated between 5° 34' and 6 s 52' N. and 100° 54' and 101° 
58' E. Its total area is about 4000 square miles. A portion of 
PMtini R&man is claimed by P6rak, and has formed the subject 
of dispute since 1882. Tho population, which is 
unusually thick for the peninsula, is estimated. at about 20,000, of 
whom about 5000 are Chinese and Siamese. Petftni is historically 
important os having been the scene of the first factory established 
by the East India Company in the peninsula. PSt&ni is also 
remarkable as having for an extended period of time been governed 
by a Malay queen, the only recorded instance of femalo government 
in the history of the peninsula. To-day Pet&ni, under tho rule 
of Siam, is a place of little importance. Its native riljas exert 
little influence over their people, and the petty jealousies which 
• exist between the rulers of the various tiny states give rise to 
constant quarrels between them and their adherents. The natives 
of Ptit&ni are skilled in the art of catching and taming elephants. 


The ohief industry of the country along the ooast is the evaporation 
of salt from sea- water. 

Ktlantan is the name of a large native state on the east coast 
of the, peninsula. It is bounded on the N. and N.E. by the 
China Sea, on tho S. by Pahang, on the E. by Tr5ngg&nu, and 
on the W. by Perak. It lies between parallels 4* 48' ana 6® 20' N. 
and 101° 33' and 102° 45' E. The greatest distance from 
north-east to south-west is 108 miles, and the greatest breadth 
from east to west is 68 miles. Tho total area of the state is about 
7000 square miles. Next to the Pahang, the Kftlantan 
river is tho largest on the east coast. It is shallow, 
and the upper reaches are somewhat obstructed by rapids, but it is 
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reason to believo that lodes also exist. A Chinese colony, chiefly 
composed of Ho-Kien and Te-Chow Chinese, has existed at Pfilai 
in this valley from time immemorial, tho original founders of the 
settlement having been attracted thither by gold mines. The 
community is ruled by a Kapitan China, appointed by tho sultan. 
The Lebir valley is almost entirely [>eopled by fugitives from 
Pahang, who sought refuge from the constant civil wars which 
raged in that state. Tho NSnggiri valley is largely peopled by 
aborigines, men of the Mon-Annam stock, who from tune to time 
have carried on a desultory warfare with tho Malays. Tho F&rgai 
is also rich in gold, and forms the principal highway into the 
state of Legeh. 

Kfilantan is nominally under tho control of Siam, and Binco tho 
death in 1889 of the old sultan, Mfilut Meroh (The Red-Mouthed), 
who for moro than sixty years ruled tho country with great foroo 
and cruolty, the strife for tho throne which has been carried on by 
his grandchildren has led to each pretender seeking to strengthen 
his individual position by enlisting the sympathies of Siam. This 
has enabled the king to obtain a moro definite hold over tho country 
than was possible during the reign of Mulut Merab, and in 1892 an 
issue of jKistage stamps was put in circulation in Kelantan bearing 
the portra/, of the king of 8iam, and a Malay, born in Bangkok, 
was sent to K6ta Bliaru, tho capital of the state, to act. as post- 
master and Siamese representative. Since that time the influence 
of Siam in Kelantan has steadily increased, and now the flag of the 
white elephant floats at the mouth of tho river. 

The country in tho vicinity of the capital is more oj>en than is 
usual in tho Malayan lands. Broad stretches of grazing-ground 
are found, and the breed of cattle and sheep which thrive there are 
the best in tho peninsula. Considerable quantities of live stock 
are exported to Singapore. The whole of tne stato is very fertile, 
and tlie natives, who physically are of a somewhat larger type 
than moat Malays, are moro hardworking than those of any otner 
state in the peninsula. Since Pahang was placed under British 
protection, and the lives of immigrants were rendered safe thereby, 
a large numlier of Kelantan Malays have made their way into that 
country, and people of that tribe now supply 70 per cent, of the 
Malay labour there obtainable. As comjMired with other Malay 
states, Kelantan has always enjoyed the reputation of being ex- 
ceedingly populous, and even now, w T hen tho population has been 
diminished by cholera, smallpox, and emigration, it can safely bo 
estimated at 75,000 souls. Around tin coin, with a hole in the 
centre, like a Chinese “cash," is issued by the sultan, and the old 
pillar dollar is tho standard coin, Mexican dollars being reckoned 
as being less valuable by one- third. Until quite recently tho 
latter were received with the utmost reluctance. The ruling family 
of Kelantan belongs to a clan bearing the title of Wan , and is not 
regarded by other Malay ruling families as belonging to any royal 
stock. The title of sultan was assumed only about 1885 for the 
first time. Kelantan, if well governed, would probably bo one of the 
most prosperous states in the peninsula, but under native rule all 
manner of abuses exist, which cannot but discourage, commerce and 
immigration, Tho natives of Kelantan are addicted to prize-fight- 
ing, and also keep rams and butlalo-bulls for similar purposes. 

Trbigg&nu is the name of a large state on the east coast of the 
peninsula. It is bounded on the N.E. and E. by tho China Sea, 
on the S. by Pahang, and on the W. by Kelantan and TrXnvvAau 
Pahang. It lies between parallels 4° 4' and 4° 46' N. 
and 102° 30' and 103° 26* E. The greatest distance from north 
to south is 120 miles; tho greatest breadth from oast to west 
is 50 miles. It has a coast-lino 180 miles in length, and tho esti- 
mated area of the stato is about 6000 square miles. The princijMil 
rivers of the state arc tho Besut, Stiu, Trenggdnu, Dfingun, and 
KSmdman, each of which waters a district of some importance, the 
revenues of which arc drawn by one or another of the sultan's 
many relatives. The sultan himself derives his revenues from the 
district lying immediately around his capital at Kuala Trenggdnu, 
but theso represent so small a proportion of the revenues of tho 
state that he is probably tho poorest ruler in the jjeninsula. The 
Besut district is inhabited entirely by Malays, and was reduced 
by a war conducted about 1875 by Baginda Umar, the grand- 
father of the present (1902) sultan. It is chiefly remarkable as 
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having suffered more than any other district on the ooaet from a 
typhoon which raged during 1882 and felled the forest for miles. 
Later the dead timber generated fire, and for some miles inland 
the traces of this double calamity are still visible. The Stiu 
river is a long, muddy, and very deep inlet, and is chiefly famous 
for the number and boldness of the alligators which infest it. 
The Trfoigg&nu district is very thickly inhabited for the flrst 80 
miles of the river’s course from its mouth to the impassable falls 
known as IAta K31£mang. Above this point the population only 
numbers about f>00 souls, the falls, which are 6 miles long, 
presenting a barrier to trade which has effectually prevented the 
development of the rich interior. Even above the falls the river is 
difficult, owing to the size of the rapids with which it is beset, and 
the Trftngg&nu proper, above the point where it is joined by 
the Kerbat, is quite impassable for boats of any kind. The 
consequence of this is that the whole population of the Treng- 
g&nu valley is concentrated within the narrow strip of country 
lying between the sea and the K&l&mang Falls, and almost every 
inch of the country is cultivated with a thoroughness which is 
unlike anything to be seen anywhere else in the peninsula. The 
Dflngun takes its rise in the hills, whence the Tern baling river flows 
into Pahang. It is noted for the amount of guttA which is annually 
exported from the valley. The Kem&man river waters a valley 
bordering on Kuantan in Pahang territory, and has the reputation 
of being rich in tin. A lode is being worked by a European 
company at Bandi in this district. Trio people of Trenggunu, 
owing to the enlightened policy of the late B&ginda Umar, who 
introduced skilled artisans to toach his people, are the best workers 
in metal and wood on the coast. They build excellent boats of a 
European type, weave all manner of native silks and cotton stuffs, 
make weapons and brass and nickel ware, and are osijecially famous 
for their skill ill producing spurious articles which so closely re- 
semble tho originals that detention is well-nigh imjiossible. 

The Trcngganu sultanate is one of the most ancient in tho 
peninsula, and ranks with that of Riau. The country was con- 
quered by Bfigindu Uinar in 1837, the then sultan, the son of the 
conqueror’s elder brother, subsequently dying while flying from his 
uncle. The present sultan is the grandson of the Btlginaa. Ho is 
very religiously inclined, and the people of this state arc more 
fanatical Muhouuueduus than arc to bo found elsewhere in the 
jxminHula. 

Ltgeh is the name of a small state which is more directly under 
tho rule of Siam than Kelnntan. It is said to contain gold in 
payable) quantities. It is not of much political importance. Its 
area is about 2000 square miles. 

Excluding tho Tui, or Siamese, who are undoubtedly recent 
intruders from tlio north, there are three races which for an ex- 
Bmcmaatihm period of time have had their home in tho 

* ? . Malay Peninsula. These are tho Semang or Pangan, 

** ‘ the SHkai or Jakun, and the Malays. The Semang, 

as they are most usually called by the Malays, are Negritos — a 
small, very dark people, with features of the negroid type, very 
prognathous, and with Bliort, woolly hair clinging to tho seal]) in 
tiny crisp curls. Those people belong to the race which would 
seem to do tho true aboriginal stock of southern Asia. Repre- 
sentatives of it are found scattered about the islands from tho 
Andaman group southwards. The state of civilization to which 
they have attaiuod is very low. They neither plant nor have they 
any manufactures except their rude bamboo and rattan vessels, 
and tho bows, blow-nines, and bamboo spears with which they are 
Armed. Thoy are skilful huuters, however, catch fish by ingeni- 
ously-constructed traps, and live almost entirely on junglo-roots 
and the produce of their hunting and fishing. The most civilized 
tribo of those people is found in Upper Perak, and tho members of 
tills clan hftvo acquired some knowledge of tho art of planting, Ac. 
They cannot, however, bo taken as typical of their race, and other 
specimens of this people arc seldom seen oven by tlio 8&kai. From 
time to time they have been raided by tho latter, and many Negritos 
are to be found in captivity in some of the Malayan villagos on tho 
oostorn side of the peninsula. Tho mistake of speaking of the 
S&kai tribes as practically identical with the Sfonang or Pangan 
has very frequently been made, but as a matter of fact the two 
raees are absolutely distinct from one another. It has also been 
customary to include the Sakai in the category of Malayan races, 
but this too is undoubtedly incorrect. The mkn\ still inhabit in 
greatest numbers the country which forms the interior of Pahang, 
the Plus and Kinta districts of P8rak, and the valley of Nenggiri 
in K£lantan. Representatives of their raoe are also found scattered 
among the Malayan villages throughout the country, and also 
along the coast, but these have intermixed so much with the 
Malays, and have acquired so many customs, Ac., from their more 
civilized neighbours, that they can no longer be regarded as typical 
of the race to which they belong. The pure S&kai in the interior 
have a good knowledge of planting rice, tapioca, Ac., fashion pretty 
vessels from bamboos, which they decorate with patterns traced by 
the aid of fire, make loin-cloths (their only garment) from the bark 
of the trap and tpoh trees ; are very musical, using a rude lute of 


bamboo, and a nose-flnte of a very sweet tone, and sin g i n g in 
chorus very melodiously ; and altogether have attained m their 
primitive state to a higher degree of civilisation than have^ the 
temang. They are about as taU as the average Malay, are slimly 
built, Tight or colour, and have wavy fine hair. In their own 
language they have only three numerals, viz., na-n-wn, one ; na\ 
two ; and ne\ three ; all higher arithmetical ideas being expressed 
by the word k&rpn, which means “ many.” Among the more 
civilized, however, the Malay numerals up to ten are adopted by 
the S&kai. An examination of their language seems to indicate 
that it belongs to the Mon-Annam family of languages, and the 
anthropological information forthcoming concerning the S&kai 
joints to tno conclusion that they show a greater affinity to the 
people of the Mon-Annam family of races than to the Malayan 
stock. Though they now use metal tools imported by the Malays, 
it is noticeable that the names which they give to those weapons 
which most closely resemble in character the stone implements 
which are found in such numbers all over the peninsula are native 
names wholly unconnected with their Malay equivalents. On 
account of this, it has been suggested that in a forgotten past the 
Bftkai were themselves the fashioners of the stone implements, and 
certain it is that all tools which have no representatives among the 
stone kclts are known to the S&kai by obvious corruptions of their 
Malayan names. The presence of the S&kai, a people of the Mon- 
Annam stock, in the interior of the peninsula has also been con- 
sidered as one of many proofs that the Malays intruded from the 
south, since had they Bwept down from the north, being driven 
thence by the jieople of a stronger breed, it might be expected that 
the fringe of country dividing tho two contending races would be 
inhabited by men of the more feeble stock. Instead, we find the 
Sakai occupying this position, thus indicating that they have been 
driven northwards by tho Malays, and that the latter people has 
not been expelled by the Mon-Annam races from the countries now 
represented by Burma, Siam, and French Indo-China. The Sakai 
population is dying out, and must eventually disappear. (With 
regard to the Malay, see Malays.) 

The only ancient remains found in the peninsula are the stone 
implements, of which mention has already been mode, and some 
remarkable ancient mines, which are situated in tho A rc i am0m 
Jelai valley in Pahang. The stone implements are . 
generally of one or two types : a long rectangular adze ogy ' 
or wedge rudely pointed at one end, and used in conjunction 
with a mallet or flat stone, and a roughly triangular axe-head, 
which has evidently been fixed in the cleft of a split stick. A few 
stones, which might perhaps be arrow-heads, have been found, 
but thoy arc very rare. 

Tho mines, which have been constructed for tho purpose of 
working quartz lodes containing gold, are very extensive, and 
argue a high stage of civilization possessed by tho ancient miners. 
Thoy consist of a number of circular or rectangular pits sunk from 
tho cap of a hill, and going down to a depth of in some cases as 
much as 120 feot, until m fact tho miners have boon stopped by 
being unable to oojw with tho quantity of water made when the 
level of tho valley was reached. The shafts are placed bo close 
together that in many instances they are divided by only a couple 
of foot of solid ground, but at their bases a considerable amount of 
gallory work has been excavated, though it is possible that this 
was dono by miners who came after the twople who originally sank 
the shafts. Native tradition attributes these mines to the Siamese, 
but not much importance can be attached to this, as it is very 
general for tho Malays to give this explanation for anything which 
is obviously not the work of their own ancestors. A theory, which 
seems to have some probability in its favour, is that these mines 
were worked by natives of India during the period when tho whole 
of tho Malayan Archipelago was more or less overrun by the Hindu 
races, but tho absence of all remains which might aid in tho 
identification of the ancient minors renders it impossible at the 
present time to give any authoritative opinion on this point. 

The Malay Peninsula was known to the ancients as the Aurea 
Chersonesus , and there can be no doubt that from a very early time 
a constant trade was maintained between tho people . 
of the peninsula and archipelago and the nativos of n,irwy ' 
Arabia, Persia, and India. Cloves, nutmegs, and other spices are 
believed to have formed the chief articles of commerce, and to have 
come almost entirely from Malayan lands, reaching Europe vid 
Arabia. At one jienod in its histoiy the archipelago was overrun 
by Hindus from India, and traces of their presence are found to 
this day in Java and other islands of the archipelago, the people of 
Bali, for instance, still professing a kind of Hinduism. There is 
no evidence to show, however, that the influence of the Hindus 
ever extended to the peninsula itself. Tho wave of Mahommedan- 
ism which later swept over the peninsula and archipelago was a 
peaceful, not a warlike invasion. The first Mahommedan mission- 
aries were the traders who, following in the steps of their forebears, 
acted as the middle-men by whose agency the trade of the East 
Indies found its way into Europe. The rflja of Acheen in Sumatra 
was the first convert of note. He publicly embraced the new creed 
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In 1206. The saltan of Malacca became a Mahoxmnedan in 1276, 
but it is probable that long before that date the faith of the 
Prophet had won a sure foothold among the Malays of his kingdom 
and of the west coast generally. Vasco da Gama rounded the Cape 
of Good Hope in 1496, but the peninsula itself does not appear 
to have been visited until the time of Magellan. Malacca was 
visited by the Portuguese Sequeira in 1609, and was conquered by 
Albuquerque in 1511, this being the earliest European settlement 
on the mainland of the peninsula. Drake was the first Englishman 
to make a journey to the Malayan Archipelago, coming from the 
east of the Moluccas, and calling at Bantam in 1578. Ten years 
later Cavendish followed the same route. In 1592 Lancaster loft 
Zanzibar in February and callod at Penang (“Pulo Pinaom”), 
where he remained till the end of August. This was the first 
British trading expedition to the East Indies. The Dutch under 
Houtman visited Bantam in 1595-96. In 1600 the East India 
Company was formed in London, principally for the purpose of 
trading with Malaya, and the first fleet belonging to the company 
was sent out under Lancaster’s command in 1601. During Captain 
Hippon's voyage in 1612-13 the peninsula was first rounded by a 
British ship, and in the latter year a factory was established in 
Petfini, ana the first president, Captain Jourdain, was killed in 
1620 in a naval engagement with the Dutch in Pet&ni Roads. It 
was in the courso of various voyages to Malaya that attention was 
first attracted by the mainland of India, ana the commerce which 
had progressed favourably in Malayan waters ultimately led to the 
establishment of the Indian Empire. Malacca was wrested from 
the Portuguese by the Dutch in 1641. The principal stations of 
the East India Company in Malayan lands were on the island of 
Sumatra, and it was not until 1795 that Malacca was taken by the 
British from the Dutch. It was restored to the Dutch by the 
treaty of 1818, and it did not come finally into British hands 
until 1824, when it was exchanged for Bencoolen in Sumatra. 
Penang was purchased from Kedah in 1786, and Singapore from 
the then sultan of Johor in 1819. The native state of P6rak was 
placed under British protection in 1874, and between that date 
and 1888 the other native states which now form the federation 
were also placed under protection. The Straits Settlements were 
ruled from India until 1867, when they became a Crown colony. 

Soe Journal of the Straits Branch of the Royal Asiatic Society , 
Singapore ; Journal of the Malay Archipelago , Singaj>ore. — Weld, 
Maxwell, Swettknham, and Clifford, in the Journal of the 
Royal Colonial Institute , London. — Clifford, Geographical 
Journal , London, 1896 . — M‘Nair, Sarong and Kris, London, 1880. 

(H. Cl.) 

Malays, the name given by Europeans to the people 
calling themselves Orang Mdldyu, t.e., Malayan folk, who 
are the dominant race of the Malay Peninsula and of the 
Eastern Archipelago. Broadly speaking, all the brown 
races which inhabit the portion of Asia south of Siam and 
lndo-China, and the islands from the Philippines to Java, 
and from Sumatra to Timor, may be described as belong- 
ing to the Malayan family, if the aboriginal tribes, such 
as the Sftkai and Sfcmang in the Malay Peninsula, the 
Bfttaks in Sumatra, and the M touts in Borneo, be excepted. 
For the purposes of this article, however, only those among 
these raceB which bear the name of drang Mftlayu, speak 
the Malayan language, and represent the dominant people 
of the land, can be included under the title of Malays. 
These people inhabit the whole of the Malayan Peninsula 
to the borers of Lower Siam, the islands in the vicinity 
of the mainland, the shores of Sumatra and some portions 
of the interior of that island, Sarfiwak and Brtoiei in 
Borneo, and some parts of Dutch Borneo, Batavia and 
certain districts in Java, and some of the smaller islands 
of the archipelago. Though in these lands they have for 
not less than a thousand years enjoyed the position of the 
dominant race, they all possess a tradition that they are 
not indigenous, and that their first rulers “ came out of the 
sea,” with a large band of Malayan warriors in their train. 
In the peninsula especially, where the presence of the 
Malays is more recent than elsewhere, many traditions 
exist which point to a comparatively recent occupation 
of the country. It has been remarked that there is 
evidence that the Malays had attained to a certain stage 
of civilization before ever they set foot in Malfiya. For 
instance, the names which they give to certain fruits, such 
as the ddri-an, the rambut-an , and the pdlas-an, which 
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are indigenous in the Malayan countries, and are not 
found elsewhere, are all compound words meaning respec- 
tively the thorny, the hairy, and the twisted fruit. These 
words are formed by the addition of the substantial affix 
“ -an*” the use of which is one of the recognized methods 
by which the Malays turn primitive words into terms of 
more complex meaning. This may be taken to indicate 
that when first the Malays became acquainted with tho 
fruits which are indigenous in Malayan lands, they already 
possessed a language in which most primary words were 
represented, and also that their tongue had attained to 
a stage of development which provided for tho formation 
of compound words by a system sanctioned by custom and 
the same linguistic instinct which causes a Malay to-day 
to form similar compounds from European and other 
foreign roots. For any aboriginal race inhabiting these 
countries, such important articles of diet as the ddri-an, 
&c., could not fail to be among tho first natural objects 
to receive a name, and thus we find primary terms in use 
among tho Sfikai and Sfimang, the aborigines of the Penin- 
sula, to describe these fruits. The use by the Malays of 
artificially constructed terms to denote these things may 
certainly bo taken to strengthen the opinion that tho 
Malays arrived in the lands they now inhabit at a com- 
paratively late period in their history, and at a time when 
they had developed considerably from the original state of 
primitive man. 

Until recently many eminent scientists held the theory 
that the Malayan peoples were merely an offspring of 
the Mongol stock, and that their advance into 
tho lands they now inhabit had taken place from 
the cradle of the Mongolian race — that is to say, 
from the north. In the fifth edition of his Malay Archi- 
pelago, p. 591, A. R. Wallace notes the resemblance which 
he traced between the Malays and the Mongolians, and 
others have recorded similar observations as to the physical 
appearance of the two races. To-day, however, fuller data 
are available than when Wallace wrote, and the more 
generally accepted theory is that the Malayan race is dis- 
tinct, and came from tho south, until it was stayed by the 
Mongolian races living on tho mainland of southern Asia. 
The cranial measurements of the Malays and an examina- 
tion of their hair sections seem to bear out the theory that 
they are distinct from the Mongolian races. Their lan- 
guage, which is neither monosyllabic nor tonic, has nothing 
in common with that of the Mon-Annam group. It lias, 
moreover, been pointed out that had tho Malays been 
driven southwards by the stronger races of the mainland 
of Asia, it might be expected that the peoples inhabiting 
the country nearest to tho border between Siam and 
Malaya would belong to the Malayan and not to tho Mon- 
Annam stock. As a matter of fact the Sfikai of the 
interior of the peninsula belong to the latter race. It 
might also be anticipated, were the theory of a southward 
immigration to be sustained, that the Malays would be new- 
comers in the islands of tho archipelago, and have their 
oldest settlements on the Malayan Peninsula. The facts, 
however, are in exact contradiction to this; and accord- 
ingly the theory now most generally held by those who 
have studied the question is that the Malays form a distinct 
race, and had their original home in the south. Where 
this home lay it is not easy to say, but the facts recorded 
by many writers as to the resemblance between the Poly- 
nesian and the Malayan races, and tho strong Malayan 
element found in the languages of the former (see Tregear’s 
Maori and Comparative Polynesian Dictionary , London, 
1891), have led some students to think that the two races 
may have had a common origin. John Crawford, in the 
Dissertation to his Dictionary of the Malay Language , 
published in 1840, noted the prevalence of Malayan terms 
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in the Polynesian languages, and attributed the fact to 
the casting atray of ships manned by Malays upon the 
islands of the Polynesian Archipelago. The appearance 
of the same Malayan words in localities so widely sepa- 
rated from each other, however, cannot be satisfactorily 
accounted for by any such explanation, and the theory 
is now more generally held that though the two races 
are ethnologically distinct, they may, at some remote 
period of history, have shared a common home. It 
has been suggested that their separation did not take 
place until after the continent which once existed in the 
north Pacific had become submerged, and that the Malays 
wandered northwards, while the Polynesian race spread 
itself over the islands of the southern archipelago. All 
this, however, must necessarily be of the nature of the 
purest speculation, and the only facts which we are able 
to deduce in the present state of our knowledge of the 
subject may be summed up as follows: (a) That the 
Malays ethnologically belong to a distinct race ; (6) that 
the theory formerly current to the effect that the SfLkai, 
Orang B6nfta, Orang Laut, and other similar races of the 
peninsula and archipelago belonged to the Malayan stock, 
cannot be maintained, since recent investigations tend to 
identify them with the Mon-Annam family of races ; (c) 
that the Malays are, comparatively speaking, newcomers 
in the lands which they now inhabit ; (d) that it is almost 
certain that their emigration took place from the south ; 
(e) and that, at some remote jjeriod of their history, they 
came into closo contact with the Polynesian race, probably 
before its dispersion over the extensive area which it now 
occupies. 


The Malays to-day are Sunni Mahommedans of the Bohool of 
Shafi’i, and they habitually use tho terms Orang M&ldyu , i.c., a 
_ Malay, and Orang Isldm , i.e., a Mahommedan, as 

dr M synonymous expressions. Their conversion from pagan- 
iSJ/mii iHm to °k place during tho 18th, 14th, and 16th centuries 
MimoBM. 0 f QUr om> earliest recorded conversion of a Malay 
ruler being that of tho Raja of Aclieen in northern Sumatra in 1206, 
and the latest that of the Bfigis people of Celebes in 1495. The 
sultan of Malacca, whose conversion occurred in 1276, was the first 
ruler on the lioiiinsula to embrace tho Mahommedan religion. 
Upon the bulk of tho Malayan peoples their religion sits but 
lightly. Few are found to observe the law concerning the Five 
Hours of Prayer, and many fail to put in an appearance at tho 
Friday congregational services in the mosques. The Fast of 
Rimath&n, however, is generally observed with some faithfulnoss. 
Cornered with other Muhommedan peoples, tho Malays are not 
fanatical, though occasionally an outbreak against those of a different 
creed is glorified by them into a holy war. The reason of such 
outbreaks, however, is usually to be found in political and social 
rather than in religious grievances. Prior to their conversion to 
Mahommedanism, tho Malays were subjected to a considerable 
Hindu influence which reached them by means of the traders who 
visited the aroliijKjlago from India. In the islands of B&li and 
Ldiubok the people still profess a form of Hinduism, and Hindu 
remains are to be found in many other parts of the archipelago, 
though their traces do not extend to the peninsula. Throughout, 
however, tho superstitions of the Malays show indications of this 
Hindu influonco, and many of the demons whom their medicine- 
men invoke in their magic practices are clearly borrowed from the 
pantheon of India. For the rest, a substratum of superstitious 
beliefs which survives from tho days when the Malays professed 
only their natural religion is to do found firmly rooted in tho 
minds of the people, and the influence of Mahommedanism, which 
regards such things with horror, has been powerless to eradicate 
this. Mr W. W. Skeat’s Malay Magic (Macmillan, London, 1900) 
is a compilation of all the writings on tho subject of Malay super- 
stitions by the best authorities. 

The Malays of the coast are a maritime people, and were long 
famous for the daring character of thoir acts or piracy. They are 
now peaceable fisher-folk, who show considerable in- 
utm* genuity in their calling. Inland the Malays live by 
un, ae. preference on the banks of rivers, building houses on 
piles some feet from the ground, and planting groves of cocoanut, 
betel -put, sugar -palm, and fruit-trees around their dwellings. 
Behind their villages the rice-fields usually spread, and rice, which 
is the staple food of the people, is the principal article of agriculture 
among them. Sugar-cane, maize, tapioca, and other similar pro- 
ducts are grown, however, in smaller quantities. In planting rice 


three methods are in use : the cultivation of swamp-rice in irrigated 
fields ; the planting of ploughed areas ; and the planting of hill- 
rice by sawing each min separately in holes bored for the purpose. 
In the irrigated fields the noe plants are first grown in nurseries, 
and are subsequently transplanted when they have reached a certain 
stage of development. The Malays also work jungle produce, of 
which the most important are gutta, rattans, agila wood, camphor 
wood, and the beautiful k&mining wood which is used by the 
natives for the hilts of their weapons. The principal manufactures 
of the Malays are cotton and silk cloths, earthenware and silver 
vessels, mats, and native weapons. The best cotton cloths are 
those manufactured by the Bdgis people in Celebes, and the bdtek 
cloths which come from Java and are stamped with patterns. The 
best silks are produced by the natives of Pahang, Kelantan, and 
Johor in the Malay Peninsula. Lord Leighton pronounced the 
silver ware from Malaya to be the most artistic of any exhibited 
at the Colonial Exhibition held in London in 1886. The pottery 
of the Malays is rude but curious. When the first Europeans 
visited the Malay Archipelago the Malays had already acquired the 
art of manufacturing gunpowder and forging cannon. The art of 
writing also appears to have been independently invented by the 
Malayan races, since numerous alphabets are in use among the 
I>eoples of the archipelago, although for the writing of Malay itself 
the Arabic cliaracter has been adopted for some hundreds of years. 
The Malays are excellent boat-builders. 

While the Malays were famous almost exclusively for their 
piratical expeditions, they naturally boro an evil reputation among 
Europeans, but now that we have come into closer c 
contact with them, and have learned to understand 
them better, the old opinions concerning them have * c ' 
been greatly modified. They used to bo described as the most 
cruel and treacherous people in the world, and they certainly are 
callous of the pain suffered by others, and regard any strategy of 
which their enemies are the victims with open admiration. In 
ordinary circumstances, however, the Malay is not treacherous, and 
there are many instances recorded in which men of this race have 
risked their own lives on behalf of Europeans who chanced to be 
thoir friends. As a race they arc exceedingly courteous and self- 
respecting. Their own code of manners is minute and strict, and 
they observe its provisions faithfully. Unlike many Orientals, the 
Malays can be treated with a friendly familiarity without Buch 
treatment breeding lack of respect, or leading to liberties being 
taken with the superior. Tho Malays are indolent, pleasure-loving, 
improvident beyond belief, fond of bright clothing, of comfort, of 
ease, and they dislike toil exceedingly. They have no idea of the 
value of money, and little notion of nonesty where money is con- 
cerned. They would always borrow rather than earn money, and 
thoy feel no shame in adopting the former course. They will fre- 
quently refuse to work for a wage when they most stand in need 
of cash, and yet at the invitation of one who is their friend they 
will toil unremittingly without any thought of reward. They are 
much addicted to gambling, and formerly weremuch given to fighting, 
though thoy never display that passion for war in tho abstract 
which is characteristic of somo of the white races, and their courage 
on the whole is not high if judged by European standards. It 
is notorious, however, on the coasts that a Malay gang on board 
a ship invariably gets the better of any fight which may arise 
between it and the Ohincse crew. The sexual morality of the 
Malays is very lax, but prostitution is not common in consequence. 
Polygamy, though allowed by their religion, is practised for the 
most part among tho wealthy classes only. The Malays are an 
intensely aristocratic pooplo, and show a marvellous loyalty to their 
rajas and chiefs. Their respect for rank is not marrea by any 
vulgarity or snobbery. The ruling classes among them display 
all the vices of the lower classes, and few of the virtuos except 
that of courtesy. They are for the most part cruel, unjust, selfish, 
and improvident. 

Much has been written concerning tho acts of homicidal mania 
called dmok, which word in tho vernacular means to attack. It was 
formerly believed that these outbursts were to be attributed to 
madness pur et simple , and some cases of dmok can certainly be 
traced to this source. Theso are not, however, in any sense 
typical, and might equally have boon perpetrated by men of 
another race. The typical dmok is usually the result of circum- 
stances which render a Malay desperato. The motive is often 
inadequate from the point of view of a European, but to the Malay 
it is sufficient to make him weary of life and anxious to court 
death. Briefly, where a man of another race might not improbably 
commit suioide, a Malay runs dmok, killing all whom he may meet 
until he himself is slain. 

The nervous affliction called Idtah, to which many Malays are 
subject, is also a curious trait of the people. The victims of this 
affliction lose for the time all self-control and all sense of their own 
identity, imitating the actions of any person who ohances to rivet 
their attention. Accounts of these manifestations will bo found in 
Swettenham’s Malay Sketches (London, 1895, Lane) and CliffonTs 
Studies in Brown Humanity (London, 1897, Richards). 
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The Malm wear a loose ooet and trousers, and a cap or head- 
kerchief, but tiie characteristic item of their costume is the adrong, 
a silk or ootton cloth about two yards long by a yard 
and a quarter wide, the ends of which are sewn together 
forming a kind of skirt This is worn round the waist 
folded in a knot the women allowing it to fall to the 
ankle, the men, when properly dressed in accordance with anoient 
custom, folding it over the hilt of their waist- weapon, and draping 
it around them so that it reaches nearly to the knee. In the hau 
of a rfija on state occasions a head-kerchief twisted into a peak is 
worn, and the ooat is furnished with a high collar extending round 
the book of the neck only. This ooat is open in front, leaving the 
chest bare. The trousem are short ana of a peculiar cut and 
material, being coloured many hues in parallel horizontal lines. 
The adrong is of Celebes manufacture and mode of cotton, to the 
surfaoe of which a high polish is imparted by friction with a shell. 
The typical fighting costume of the Malay is a sleeveless jacket 
with texts from the Koran written upon it, short tight drawors 
reaching to the middle of the thigh, and the adrong is then bound 
tightly around the woiBt, leaving the hilt of the dagger worn in tho 

f irdlo exposed to view. The principal weapon of the Malays is tho 
ris, a short dagger with a small wooden or ivory handle, of which 
there are many varieties. The blade of a kria may either be wavy 
or straight, but if wavy the number of waves must always be uneven 
in number. The kria most prized by the Malays are those of Bugis 
(Celebes) manufacture, and of these tho kind called tudsek are of 
the greatest value. Besides the short kris the Malays use long 
straight kria with very narrow blades, shorter straight kria of tho 
same form, short brood swords called adndang, long swords of 
ordinary pattern called p&lang , somewhat shorter swords curvod 
like scimitars with curiously carved handles called Mnangkas , 
and short stabbing daggers called tdmbok Idda . Tho principal 
tools of the Malays are the pdrang or g6lok , a hoavy knife used in 
the jungle, without which no peasant ever stirs abroad from his 
house, the hUiong or native axe, and the ptsau rant, which is used 
for scraping rattan. Their implements aro very primitive, con- 
sisting of a plough fashioned from a fork of a tree, and a rude 
harrow. Reaping is usually performed by the aid of a curious 
little knife which severs oach ear of grain separately. Tho fisher- 
folk use many kinds of nets, which they manufacture thomsclves. 
Bails, paddles, oars, and punting-poles are all in use. 

The Malayan language is the lingua franca used throughout 
the archipelago, but in its purest forms it is spoken in tho native 
, states of tho Malay Peninsula and in tho Malay districts 

uua * uu * 9 * 0 f Sumatra. It is a wordy languago, having a vocabu- 
lary estimated at over 16,000 words exclusive of local terms. The 
grammar is very simple, the formation of the sentence requiring 
the nominative to precede tho verb, the accusative to follow it, 
and the adjective and demonstrative pronoun to follow tho noun 
they qualify. The possessivo is best formed by placing tho word 
indicating the possessor immediately after the word indicating the 
thing possessed. There are no inflexions of case or number, but 
when tne plural requires to be emphatically expressed the noun is 
duplicated. Tenses are indicated by tho use of auxiliary verbs, 
ana occasionally merely by the context, yet, though this would 
appear to be a loose mode of expression, there is never any difficulty 
experienced in conveying the exact shade of meaning. The language 
is not easy to speak correctly, on account of its extremely idiomatic 
nature. In many instances slight shados of meaning are indicated 
by completely different words — c.g., piknl , to carry on the shoulder ; 
junjong , to carry on the head; ddkong , to «>arry on tho back ; biban, 
to carry on the back as a burden ; kandong , to carry at the wawt 
or in the womb ; kandar , to carry suspended from a stick carried 
over the shoulder ; and many other words all indicating to carry. 
Instances of this kind of minuteness of expression might bo multi- 
plied indefinitely. To the educated ear the use of the wrong term 
is as offensive as a false quantity in Latin. A further difficulty is 
presented by the number of words to indicate tho first person singular, 
oach of which has its complementary pronoun to indicato the second 
person. Malays attach great importance to the correct use of these 
terms in polite conversation, in addition to this tho idiomatic 
'expressions of the Malays are often somewhat obscure, and cannot 
lie made to bear any meaning if literally translated into a Eurojiean 
tongue, though in the vernacular they aro exceedingly expressive. 
Thus it comes to pass tliat though Malay is a tongue with which 
it is easy to acquire sufficient familiarity for ordinary conversation, 
such as is required for simple business transactions and the like, 
it is found, when a closer knowledge of it is sought, to be a most 
difficult language for a European to acquire in any perfection. 
For further information as to the language, see the article Malays 
in the earlier volume of the Encyclopaedia Britannica (ninth edition). 

The Malays oannot, strictly speaking, he said to possess a litera- 
ture, for none of their writings can boast any literary beauty or value. 
Lltmratarm. Their most characteristic literature is to be found not 
in their writings hut in the folk-tales which are trans- 
mitted orally from generation to generation, and repeated by the 
wandering minstrels called by the people Plnq-ltpor Ldra , i.e. t 


u Soothers of Care.” Some specimens of these are to be found in 
the Journal qf the Straits Branch qfthe Asiatic Society (Singapore). 
The collections of Malay Proverbs made by Klinkert, Maxwoll, and 
Clifford also give a good idea of the literary methods of the Malays. 
Their verse is of a very primitive description, and is chiefly used 
for purposes of love-making. There are numerous rhymed fairy 
taloa which are much liked by tho people, but thoy aro of no 
literary merit. Tho best Malay story is that of Bang Tdah. 

Authorities. — Hugh Clifford. In Court and Kampong . 
London, 1897 ; Studies in Brown Humanity . London, 1898 ; In 
a Corner of Asia* London, 1899.— Clifford and Swkttenham. 
Dictionary of the Malay Language , Parts i. to iv. A — F. Taiping, 
Perak, 1894-98. — John Crawford. History of the Indian Archi- 
pelago, 3 vols. Edinburgh, 1820 ; Grammar and Dictionary qf the 
Malay Language, 2 vols. London, 1852 ; A Descriptive Dictionary 
of the Indian Islands and Adjacent Countries . London, 1868. — 
Journal of the Indian Archipelago , 12 vols. Singapore, 1847-62.— 
Journal of the Straits Branch of the Iloyal Asiatic Society, 38 Nos. 
Singapore, 1878-1900. — H. C. Klinkert. Nieuw MaUisch-Neder- 
landisch W oordenboek. Leydon, 1893.— John Leyden. Malay 
Annals. London, 1821.— William Marbpen. The History of 
Sumatra . London, 1811 ; Malay Dictionary. London, 1824. — Sir 
William Maxwell. A Manual of the Malay Language. London, 
1888. — T. J. Newbold. Political and Statistical Account of the 
British Settlements in the Straits of Malacca . — Sir Kuan k Swktten- 
ham. Malay Sketches. London, 1895 ; The Ileal Malay. London, 
1899. — H. von de Wall, edited by H. N. van derTuuk. Maleisch - 
Nederlandisch Woordenboek . Batavia, 1877-80. (h. cl.) 

Malay States (Federated), the name borne 

by tho native states of the Malay Peninsula which are 
under the protection of the British Government, though 
they do not officially form an integral portion of the 
empire. They aro Perak, Sildngor , and the confederation 
of small states known as the N&gri Scmbllan (nine states) 
on the west coast of the peninsula, and the state of Pahang 
on the east coast. Each state is under the rule of a sultan, 
who is assisted in his legislative duties by a state council 
upon which the Resident has a seat, and which is composed 
of native chiefs, with Chinese members nominated by tho 
sultan with tho advice of the Resident. Tho administrative 
work of each state is carried on by the Resident and his 
staff of European officials, aided by the Malay chiefs and 
village headmen. The sultan in each case is bound by 
treaty with the British Government to accept the advice 
of the Resident, who is therefore practically paramount, 
though due deference is paid to the wishes of the sultan 
and his chiefs, and the British officials are pledged not to 
interfere with tho religious affairs of tho Mahommedan 
community. The sultan and his chiefs receive from 
Government monthly allowances paid from the revenue 
collected, but all the financial affairB of the country are in 
the hands of the British officers. The federation of the 
four states was agreed to by the sultans and chiefs in 
1895-96, and tho actual federation dates from 1st July 
1896, when a Resident-General was appointed to super- 
vise the work of all the Residents, ho being responsible to 
the High Commissioner, who is the Governor of the colony 
of the Straits Settlements for the time being. 

The estimated aggregate area of the Federated Malay 
States is about 28,000 square milcB ; the population in 
1901 was 517,337, composed as follows: — Europeans, 
6589 ; Eurasians, 7057 ; Chinese, 227,989 ; Malays, 
213,073 ; Indians, 58,927 ; other nationalities, 3702. The 
actual revenue for the year 1898 amounted to $15,609,807, 
the total expenditure being $12,728,930. The excess of 
income over expenditure is all the more remarkable as 
large sums were expended during the year on railway con- 
struction, for which purpose a loan of .£500,000 has been 
sanctioned, but the necessity for drawing upon it has nut 
yet arisen. The trade of the federation for 1900 amounted 
to the following values : — Imports, $38,402,581 ; exports, 
$60,361,045 ; total, $98,763,626. Since 1883 large 
alluvial deposits of tin ore have been worked in P 6 rak, 
Sel&ngor. and tho Negri Scmbllan with marked success. 

S. VI. — 63 
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Prior to that date tin was also exported from these states 
in considerable quantities, but lack of facilities for trans- 
port* <fcc., checked the output to a great extent. In 1883 
the first railways were constructed, and by 1889 the out- 
put of tin from the states averaged half the total production 
of this metal throughout the world. Since then the increase 
has been considerable, and at the present time the Federated 
Malay States produce annually nearly 75 per cent, of the 
tin of the globe. The total output in 1900 was 713,058 
piculs or 42,442 tons* as against 644,205 piculs or 38,2261 
tons in 1899. 

The whole of the Malay Peninsula is one vast forest, 
through which countless streams flow forming together 
the most lavish water system in the world. The rivers, 
though many of them are imposing in appearance, are 
uniformly shallow, only a few of them on the west coast 
being navigable by ships for more than 40 miles from their 
mouths. (For information on the botany, geology, <fcc., 
of the Malay states see Malay Peninsula.) ' 

Tkrak in situated between the parallels 3° 37' and 6° 05' N. 
and 100* 3' to 101° 51' E. on the western side of the Malay 
Peninsula. It is bounded on the N. by the British possession of 
Province 'Wellesley and the Malay state of Kedah ; on the 8. by 
the protected native state of Hcl&ngor ; on the K. by tho protected 
native state of Pahang and the independent states of K clan tan and 
PStilni ; and on the W. by the Straits of Malueea. Tho coast-lino 
is about 90 miles in length. Tho extreme distance from the most 
northerly to the most southerly portions of the stato is about 
172 miles, and the greatest broadth from cost to west is about 
100 miles. Tlie tbtul area of tho country is estimated at about 
10,000 square miles. The PGrak river, which runs in 
****** a southerly direction almost parallel with the coast for 
nearly 150 miles of its course, is navigable for small steamers for 
about 40 miles from its mouth, and by native trading boats for 
nearly 200 miles. The Plus, Batang, P&dang, and Kinta rivers are 
its principal tributaries, all of them falling into the P6rak on its 
left hank. The either principal rivers of the stato arc the Krian, 
Kfiruu, Lfirut, and Bruns to the north of tho mouth of tho Perak, 
and the Bcrnam to the south. None of these rivers aro of any 
great importance as waterways, although tho Bern am river is 
navigable for small steamers for nearly 100 miles of its course. 
The mountain ranges, which cover a considerable area, run from the 
north-cost to tho south-west. Tho highest altitudes attainod by them 
do not exceed 7500 feet, but they average about 2500 feet. They are 
all thickly covered with jungle. The rangoB are two in number, 
running parallel to one another, with the valley of the Perak 
between them. The larger is a portion of tho main chain which 
runs down tho jHminsula from north to south. The lesser is 
situated in tho district of IArut. There are Bovoral hill sanatoria 
in the stato at heights which vary from 2500 to 4700 feet above 
sea-level, but the oxtromn humidity of the atmosphere renders the 
coolness thus obtainable the reverse of enjoyable. 

Mr Leonard Wray, tho curator of the Perak museum, writes as 
follows on tho subject of the geological formation of the state : — 
Qmolorv “There are really only four formations represented — 

to firstly f the grauitie rocks ; secondly, a largo series of beds 

of gneiss, quartzite, schist, and sandstone, overlaid iu many places 
by thick nods of crystalline limostone ; thirdly, small sheets of 
trap rock ; and fourthly, river-gravels and other Quaternary 
deposits. The granites are of many varieties, and also, in all 
probability, of several dilferont geological periods. Tho sories of 
quartzites, schists, and limestone aro of great age, but as lio fossils 
have ever been found in any of them, nothing definite can lie 
stated as to their exact chronological position. Their lithological 
characteristics and the total absence of all organic remains j>oint 
to tho Archrcan ]>oriod. Tho failure to discover signs of life in them 
is, of course, merely negative evidence, and the finding of a single 
fossil would at once upset it. However, until this happens they 
may he conveniently classed as Laurentian. It is at present 
impossible to form anything approaching nn accurate estimate of 
tho thickness of this extensive scrios, but it is probable that it is 
somewhere between 4000 and 5000 feet, llnconformability has 
been noticed botwoon the limestones and the beds beneath, but 
whether tills is sufficient to soparate them or not is a matter for 
future investigation. . . . The taller hills are exclusively composed 
of granite, as also are some of tho lower onos. . . . The ores of tho 
following metals have been found in tho formations named : — 
granite-tin, lead, iron, arsenio, tungsten, and titanium ; Laurentian 
—tin, gold, lead, silvor, iron, arsenic, copper, zinc, tungsten, 
manganese, and bismuth ; Quaternary— tin, gold, copper, tungsten, 
iron, and titanium. This is not to be considered a complete list, as 
small quantities of other metals have also boon found.” 
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The early history of PSrak is obscure, the only information on 
the subject being obtained from native traditions, which axe alto- 
gether untrustworthy. According to these authorities, ; 

however, a settlement was first made by Malays in ,wnw '’ 
P6rak at Br&as, and the capital was later moved to the hanks of 
the Perak river, the site chosen being a little village called Temong, 
which lies some miles up stream from Ku&la Kangsar, the present 
residence of the sultan. When the Malacca sultanate fell owing to 
the invasion of the Portuguese in 1511, a member of that royal 
house is said to have migrated to Perak, and the present dynasty 
claims to have been descended from him. As this boast is also 
made by almost every ruling family in the peninsula, the tradition 
is not worthy of any special attention. What is more certain is 
the tradition that Perak was twice invaded by the Aoheenese, and 
its rulers carried off into captivity, one of them, Sultan Mansur 
Shah, subsequently becoming the ruler of Aclieen. The first 
European settlement in Perak was made by the Dutch in 1650, 
under a treaty entered into with the Achcenese, but the natives or 
the country rose against the Dutch again and again, and it was 
abandoned in 1783, though it was afterwards reoccupiea, the Dutch 
being finally ejected by the British in 1795. In 1818 the Siamese 
conquered Perak, but its independence was secured by a treaty 
between the British and Siameso Governments in 1824. From that 
date until 1874 P£rak was ruled by its own sultans, but in that 
year, owing to internal strife, Sultan Abdullah applied to the then 
Governor of tho Straits Settlements, Sir Andrew Clarke, for the 
assistance of a British Resident. The treaty of Pangkor was con- 
cluded on 20th January 1874, and the first Resident, Mr J. W. W. 
Birch, was murdered on 2nd November 1875. A punitive expedi- 
tion became necessary ; Sultan Abdullah and tno other chiefs 
concerned in the murder were banished, the actual murderere were 
hanged, and Raja Mfida Jusuf was declared regent. Sir Hugh 
Low was appointed Resident, a position which he held until 1889, 
when he was succeeded by Sir Frank Swcttcnliam. Since then 
the history of P6rak lias been one of continuous peace and growing 
prosperity and wealth. 

By the census taken on 5th April 1891 tho population of Perak 
was shown to be as follows : — Europeans, 366 ; Eurasians, Jews, 
and Armenians, 293; Malays, 96,719; Chinese, 94,345; _ . 

Tamils, 13,086 ; aborigines, 5779 ; other nationalities, VtoV*" 
3666 ; thus making a grand total of 214,254, of whom ° * 
156,408 wuro males and 57,846 were females. Tho estimated 
population in 1898 was 277,461, hut owing to the disparity of tho 
proportions between the sexes the deaths m each year largely out- 
number the births, and the increase in tho population is accounted 
for solely by tho number of immigrants, chiefly from tho mainland 
of China, and to a lesser extent from India also. 

Tho revenue of Perak in 1874 amounted to only $226,333. That 
for 1900 amountod to $7,636,126. Of this latter sum $3,570,631 
was derived from duty on tin exported, $1,017,618 from -. 
railway receipts, $851,451 from land revenue, and 
$89,867 from postal and telegraphic revenue. The mae> ac * 
balance is mainly derived from the revenuo farms which are loosed 
to Chinese capitalists for a terra of years, being for the right to 
collect import duties on opium and spirits, and to keep licensed 
gambling and pawnbroking shops. Tho exjienditure for 1900 
amounted to $6,144,774. Of this sum $2,417,990 was expended 
upon railway upkeep and construction, and $1,229,295 on public 
works. The value of the imports during 1900 was $14,741,148 ; 
that of the exports, $29,190,663 ; total, $43,931,811. Tin is the 
principal export from the state. The following table shows the 
amount exported between 1896 and 1900, with the Singapore price 
of refined tin at the time of export, and the value of each year’s 
output : — 


Year. 

Tons. 

Price per 
Picul. 

Value. 

1896 

22,811 

132-20 

$12,339,909 

1897 

20,949 

36-09 

12,701,696 

1898 

19,703 

42*96 

14,177,101 

1899 

18,960 

72-62 

23,090,606 

1900 

21,166 

74-15 

26,032,000 


The diminished output is stated not to be due to the exhaustion 
of the tin resources of the state— that will not come for many years 
yet— but to the scanty labour supply. The latter is ascribed to 
increased demand for Chinese labour in China and Frenoh Indo- 
china, and the Dutch colonies, and also to the low price which has 
rulod for Borne years. In 1900 the price of tin rose higher than 
in any year of the docado 1891-1900. The sugar exported from 
P6rak in 1898 was valued at $1,214,701, and the coffee at $48,664. 

Although so much has been done to develop the resources of 
Perak, by far the greater portion of the state is still covered by 
dense forest. In 1898 it was calculated that only aentsml. 
330,249 acres of land were occupied or cultivated out of u 
a total acreage of 6,400,000. A line of railway connects the port of 
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TSluk Anton with the greet mining district of Kinta, whence the 
line runs on to Ku&la Kangsar, the residence of the sultan $ and an 
extension thence to Limit and from L&rut to Province Wellesley, 
opposite Penang, is in course of construction. There are also 
several hundred miles of excellent metalled roads. For administra- 
tive purposes the state is divided into six districts : — Upper P&rak, 
Ku&la Kangsar, and Lower Plrak, on the Perak rivor ; Kinta ; 
L&rut, and Krian. Of these, L&rut and Kinta are the principal 
mining centres, while Krian is the most prosperous agricultural 
district. The districts on the P&rak river are mostly peopled by 
Malays. The administrative capital is Taiping, the chief town of 
L&rut. Kuala Kangsar is chiefly memorable as haring been the 
scene of the first federal meeting of native chiefs, who, with the 
British Residents from each state, met togethor in 1897 for friendly 
discussion of their common interests for the first time in historv, 
under the auspices of the High Commissioner, Bir Charles H. B. 
Mitchell. This, in the eyes or those who are acquainted with the 
character of the Malays and of the relations which formerly sub- 
sisted between the rulers of the various states, is perhaps the most 
signal token of the changes which British influence has wrought in 
the peninsula. 

SUdngor is situated between the parallels 2° 82' and 3° 87' N. 
and 100° 38' and 102° £., on the western side of the Malay 
Peninsula. It is bounded on the N. by the protected native 
state of Perak, on the S. by the protected states of the Negri 
Sembilan, on the E. by Pahang and the Nflgri Sembilan, and on 
the W. by the Straits of Malacca. The coast-lino is about 100 
miles in length, greatest length about 104 miles, and greatest 
breadth about 48 miles, total area estimated at about 3000 square 
miles. The state consists of a narrow strip of land between the 
mountain range which forms the backbone of the peninsula and the 


SilAagor. 


Straits of Malacca. Compared with other states in the 


peninsula, Scl&ngor is poorly watered, 
rivers are the Scl&ngor, tho Klang, and the L&ngat. 


The principal 
The principal 


port of tho state is situated at tho mouth of tho Klang river, ana is 
connected with the capital, Kuala Lftmpor, by a railway. The 
geology of the state closely resembles that of Perak. The state is 
possessed of most valuable deposits of alluvial tin, and mining for 
this metal is the chief industry of the population. 

According to native tradition, the ruling house of Selangor is 
descended from a Bfigis rfya, who, with two of his brothers, settled 
Hfotarv * n ^ ie 8 *' ate * n the son of the youngest brother 

l|y * eventually becoming ruler of the country. In 1783 tho 
then sultan of Selangor joined with the Iang-di-pcr-Tftan Miida of 
Kiouw in an unsuccessful attack upon the Dutch who then held 
Malacca. In retaliation the Dutch, under Admiral Van Broam, 
invaded SCd&ngor and drove tho sultan out of his country. In 
1785, aided by the Bend&h&ra of Pahang, Sultan Ibrahim of 
Selangor reconquered his state ; but the Dutch blockaded his ports, 
and eventually forced him to ontor into a treaty whereby lie con- 
sented to acknowledge their sovereignty. Tho earliest British 
political communication with Selangor began in 1818, when a 
commercial treaty was concluded with the Governor of Penang. In 
1867 Sultan Abaul Samad of Scl&ngor appointed his son-in-law, 
Tdngku Kudin, to be viceroy; and this gavo rise to a civil war 
which lasted almost without intermission till 1873, when the 
enemies of Tungku Kudin wore finally vanquished, largely by the 
agency of tho Bendilh&ra of Pahang, who, at tho invitation of the 
Governor of the Straits Settlements, sent a warlike expedition to 
the assistance of the viceroy. In 1874 tho occurrence of an 
atrocious act of piracy off the mouth of the Langat river lod to the 
Governor, Sir Andrew Clarke, appointing, at the request of the 
Bultan, a British Resident to aid him in the administration of his 
kingdom. Since that date there lias been no further breach of tho 
peace, and the prosperity of Selangor has increased annually. 

By the census taken on 5th April 1891 the population of 
Sel&ngor was shown to be as follows : — Europeans, 190 ; Eurasians, 
167 ; Malays, 23,750; Chinese, 50,844; aborigines, 
1224 ; Tamils, 3082 ; other nationalities, 2335, thus 
making a total of 81,592, of whom 67,051 were males 
and 14,541 wore females. It will be noted that the population of 
this once Malayan state is now Chinese to tho extent of more than 
60 per cent, of the whole. Tho estimated population in 1898 
amounted to 150,000, and of this probably 75 per cent, at the least 
was Chinese, the increase of the population being due entirely to the 
influx of labourers from the mainland of China attracted by tho 
richness of the alluvial tin mines. Here, as elsewhere in the 
Malay Peninsula, the deaths annually far outnumber the births 
recorded, the disproportion of the female to the malo sections of 
the population being greater in Sel&ngor than in other parts of the 
colony and Federated States. The development of planting enter- 
prise in Sel&ngor, and more especially the cultivation of coffee, 
nas led to a certain immigration of Tamil coolies, but the number 
of Tamils is still insignificant if compared with that of the Chinese 
population. 

The revenue of Sll&ngor in 1875 amounted to only $115,656 ; in 
1900 it had increased to $6,303, 165. Of this latter sum $2, 695, 828 


Popul*- 

Hon. 


was derived from duty on tin exported, $1,072,378 from railway 
reoeipts, $255,899 from land revenue, and $67,937 from postal 
and telegraphic revenue. The balance is shiefly derived 
from the revenue farms, which include the right to 
collect import duty on opium and spirits. The expen- * c ‘ 

diture for 1900 amounted to $4,944,160, of which sum $2,276,510 
was expended upon railways and $833,722 on public works. The 
value of tho imports in 1900 was $18,406,570, and that of the 
exports was $21,798,444, making a total of £40,205,014. Tin is 
the principal export. The amount ex|>orted in 1898 was 16,301 
tons, but in 1900 it was 16,041 tonB. The decrease is attributed by 
the Resident to scarcity of labour rather than to any deficiency of 
good mining ground. Tho total area of alienated mining land at 
the end of 1898 amounted to 39,532 acres, and it was estimated 
that 60,000 Chinese were employed in the mines. Coffee, rice, 
pepper, and ganibior are all grown with success in SSl&ngor, but 
tho state practically oxists at tho present time only as a mining 
country. Had it to depend upon its agricultural products for its 
revenue, it would sjieedify become bankrupt. Every effort is being 
mado, however, to stimulate planting enterprise against the day, 
probably far distant still, when the alluvial tin deposits will 
bccomo exhausted. No truo lode lias hitherto been discovered 
in Sel&ngor. , 

The total length of railway lino open to traffic at the end of 1898 
was 774 miles, and on 1st January 1899 a further section of 54 
miles was declared open. There is now railway com- n 
munication not only between the jiort of Klang and the 
capital, Ku&la Lflmpor, hut between that place and Ulu Selangor, 
a distance of 36 miles, and Ulu IAngat, a distance of nearly 
20 miles. Railways are also ill course of construction which will 
oventually join tho Sel&ngor system to that, of Perak on the north 
and that of tho Negri Sembilan on the south. Frequent com- 
munication is maintained by steamer between Klang and Singapore, 
and by coasting vessels between tho former port and those on the 
coast of the peninsula. 

For administrative purposes SSl&ngor is divided into six districts 
— Ku&la L&mpor, in which tho capital and the principal tin -fields 
aro situated ; Ulu Selangor, which is also a prosperous mining 
district ; Ku&la Scl&ngor, which is agricultural, ana poorly popu- 
lated by Malays ; Ulu IAngat, mining and agricultural ; Ku&la 
IAngat, the residence of the late sultan Abdul Samad, agricul- 
tural ; and Klang, the only prosiierous port of the state. Much 
money has boon exfiended upon tlio capital, Ku&la Lfmi]>or, which 
possesses sorao fine public buildings, watc?r- works, &c., and where 
the priiicijwl residence of tho Resident-General is situated. In some 
Rort Ku&la Lftmpor is the capital not only of Scl&ngor, but also of 
the whole federation. Its scenery is very attractive. 

N&jri S%mbUan (the Nino States) is a federation of small 
native states which is now treated as a single entity, being under 
the control of a British Resident, and is situated . 
between parallels 2° 28' and 3° 28' N. and 101° 45' ??... 
and 102 p 45' K., on the western side ol‘ the Malay 
Peninsula. It is bounded on the N. by the protected state of 
Pahang, on the S. by tho territory of Malacca, on tho E. by 
Pahang and the independent state of Johor, and on tho AV. by the 
Straits of Malacca. The coast-line is about 28 miles in length, 
and tho extreme distance from north to south is 55 miles, and that 
from east to west about 65 milos. The estimated area is about 
3000 square miles. Arang-Arang, or Port Dickson, is tho only 
port on the coast. It is connected with the capital, Seremban, by 
a railway 24 miles in length. Most of the states comprising the 
federation dejiend largely lor tlieir prosperity upon agriculture, but 
in some of the districts tin is being worked in considerable quanti- 
ties, with good results. 

As is the case with the history of most Malayan states, much 
rests upon no surer ground than tradition, in so far as the records 
of tho Negri Sembilan are concerned. At tho same . 
time the native story that tho Btates which now form ry ' 

the federation of the Negri Sembilan were originally peopled by 
tribes of Sukai, or aborigines of the peninsula, who descended from 
tho mountains of the interior and peopled the valleys, is supported 
by much corroborative evidence. Not only does the Malay's con- 
tempt for the S&kai make it exceedingly unlikely that the tradi- 
tion, which is hardly a matter for pride, should have been pre- 
served if it were not true, but also many of the laws and customs 
in force in those states are wholly foreign to those of tho Malays, 
and can plainly be traced to the aborigines. As an instance, the 
custom oi inheriting rank and property through the mother instead 
of through tho father may be mentioned. Tradition further relates 
that towards tho end of the 18th century a r&ja of the royal 
house of Menangk&bu came from Sumatra to rule over tho federa- 
tion of small states, each of which continued to he governed in all 
its local affairs by its own chief and by the village and other 
councils sanctioned by ancient custom. Tho Sumatran raja took 
the title of Iang-di-pcr-Tdan of Sri Menanti. Although they bore 
the name of the “Nine States/’ only six seem to have belonged to 
the federation during the time of which history speaks. These are 
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Sri Mflnanti, Johol, Tampin, RSmbarn Jglgbu, and Stage! Ujong. 
Later the two latter separated themselves from the confederation. 
Ancient tradition “says that the names of the nine states were 
originally Klang t JfilSbu, Sflngei Ujong, Johol, Sflgflmat, P&sir 
Bftar, Mining, Rembau, and Jfilai. Of these Klang was annexed 
by StlAngor, Begdmat and PAsir BBsar by Johor, and NAning by 
Malacca. During tho last years of the 18 th century the Iang-di- 
pgr-Tflan appointed an Iang-di-pgr-Tflan MAda to rule Rembau, 
and the state of Tampin was created to provide for the family of 
the new chief. Jn 1887 the Governor of the Straits Settlements 
sent Mr Martin Lister to tho Nlgri SSmbilan, which had become 
disintegrated, and by his influence the ancient federal system was 
revived^ under the control of a Resident appointed by the Governor. 
Tho states which formed this new confederation were Johol, Ulu 
MAar, Jgvnpol, TSrachi, Inas, Gflnong PAsir, RSmbau, Tampin, 
and Ggmuncheh. Prior to this, in 1878, owing to a civil war in 
Stagei Ujong, Sir Andrew Clarke sent a military force to that 
state, put an end to the disturbances, and placed the country under 
the control of a British Resident. Jtil&bu was taken under British 
protection in 1886, and was thenceforth managed by a magistrate 
under the orders of tho Resident of Sflngei Ujong. In 1806, when 
the federation of all the Malayan states under British control was 
effected, Sflngei Ujong and Julgbu were reunited to the confedera- 
tion of small states from which they had so long been separated, 
and the whole, under the old name of tho Ntfgri Sembilan, or Mine 
States, was placed under one Resident. 

The pojmlation of the NSgri Sembilan, according to the census 
taken in April 1891, amountod to 70,730. It is now estimated 
Pnaulm* that the population has increased to 85,000, but no 
tlom ** trustworthy ligures on the subject are obtainable. In 
**■'" * 1898, howovor, the number of arrivals at the ports 

of the state exceeded the dfqwirturcs by 3646. The births regis- 
tered slightly exceed the deaths, there being a largo Malayan 
population in those states among whom there is a fair proportion 
of women to men, a condition of things which is not found in tho 
states most visited by Chinese immigrants. 

The revenue of the Negri Sembilan amounted to only $223,435 
in 1888. I 11 1898 it hud increased to $701,834, and in 1900 

amounted to $1,251,366. The revenue of 1900 was 
derived mainly os follows — land revenue, $125,168; 
railway receipts, $83,180; duty on tin, $692,519 ; the 
balance being chiefly duo to tho rovenuo farms. The expenditure 
in 1900 amounted to $1,009,318. Tho trade returns for 1900 show a 
total value of $11,380,000. Of this sum two-fiftlis ib represented 
by the value of the exports, $4,281,457 being the value of tho tin 
exported, and $1,065,000 tho value of agricultural produce ex- 
ported. Tho latter is chiefly coffee, jungle produce, popper, and 
gam bier. Tho output of tin in 1900 amounted to 74,300 piculs. 
At the end of that year there were 15,000 persons working in the 
tin mines. 

The only lino of railway open to traffic at the end of 1898 wap 
that from Port Dickson to Seremban, which is 241 miles in length. 

- During the year 223 miles of cart-road and 174 miles of 

9 9 bridlo-iwths were open to traffic. A railway is now in 

course of construction which, when completed, will join Serftmban 
to Malacca on tho south and to Kuflla LAmjior 011 the north. 
Frequent communication with the ports of the colony and of the 
native states on tho Straits of Malacca by coasting vessels is 
maintained. 

For administrative purposes the Negri Sembilan is divided into 
five districts, viz., tne Seremban District, tho Coast District, 
JelSbu, Kuflla Pilah, and Tampin. Each of these is under tho charge 
of a European district officer, who is responsible to tho Resident. 
The Iang-ui-pfr-TAan lives at Kuflla Pilah, but tho capital of the 
federation is at Seremban in Sflngei Ujong, where tho Resident is 
stationed. The hereditary chiefs of the various states aid in tho 
government of their districts, and have seats upon the state 
council, over which the lang-di-per-Tflon presides. The watering- 
place of Magnolia Bay, where excellent sea-bathing is obtainable, 
ib one of tho pleasuro resorts of this part of the peninsula. 

Pahang , on tho cast coast of the peninsula, is situated between 
parallels 2° 28' and 3" 45' N. and 101* 30' and 103° 30' E. 
It is bounded on the N. by tho independent native states of 
Kelantan and Trcnggflnu ; on the S. by the Negri Sembilan and 
Johor ; on the E. by the China Sea ; and on the W. by the pro- 
tected states of Pflrak and Selftngor. The coast -lino is about 
112 miles in length; the greatest length is about 210 miles, and 
greatest broadth about 130 miles. Tho state is the largest in the 
jieninsula, its area being estimated at 15,000 srmaro miles. The 
]>orts on the coast are the mouths of tho Endau, Kompin, Pahang, 
and Kuantan rivers, but during the north-east monsoon the coast 
P ah no * CH8 y a Pp roac ^» an< * the rivers, all of which 

mnang, are by difficult bars, are impossible of access 

except at high tides. Tho principal river of the state is the 
Pahang, from which it takes its name. At a distance of 180 miles 
from the coast this river is formed by two others named respect- 
ively the Jelai and the TlmbSling. The former is joined 20 miles 


farther up stream by the Lfpis, which has its rise in the mountains 
which form the boundary with Perak. The JSlai itself has its rise 
also in a more northerly portion of this range, while ite two prin- 
cipal tributaries above the mouth of the Urns, the TSlom and the 
Serau, rise, the one in the plateau whicn divides Pflrak from 
Pahang, the other in the hills which separate Pahang from 
Kelantan. The T6mbSling has its rise in tne hills which divide 
Pahang from KSlantan, but some of its tributaries rise on the 
Trcnggflnu frontier, while the largest of its oonfluents comes from 
tho hills in which the Kuantan liver takes its rise. The Pahang 
is navigable for largo boats as far as Kuflla Upis, 200 miles from 
the mouth, and light -draught launches can also get up to that 

J wint. Smaller boats can be taken some 80 miles higher up the 
Slai and Telom. The river, however, as a waterway is of little 
use, since it is uniformly shallow. The Rompin and Kuantan 
rivers are somewhat more easily navigated for the first 30 miles 
of their course, but taken as a whole the waterways of Pahang 
are of little value. The interior of Pahang is chiefly notea 
for its auriferous deposits. Gflnong Tflhan is situated on the 
boundaiy between Patiang and KClantan. Its height is estimated 
at 8000 feet above sea-level, but it has never yet l>een ascended. 
Pahang, like the states on the west coast, is covered almost 
entirely by one vast forest, but in the Llpis valley, which formerly 
was thickly populated, there is a considerable expanse of open 
grass plain unlike anything to be seen on the western sea-board. 
The ooast is for tho most part a sandy beach fringed with coauaHna 
trees, and thoro are omy a few patches of mangrove - swamp 
throughout its entire length. 

The ancient name of Pahang was Indrapflm. It is mentioned in 
the history of Hang Tdah , tho great Malacca brave, who flourished 
in the 16th century, and who succeeded in abducting a H . t 
daughter of the tnon ruling house of Pahang for his 
master, tho sultan of Malacca. Prior to this, Pahang had Wen 
ruled \vy the Siamese. When Malacca fell into tho hands of tho 
Portuguese in 1511 the sultan, Muhammad Shah, fled to Pahang, 
and tne present ruling house claims to have been descended from 
him. The title of the ruler of Pahang was Bfoidflliflra until 1 882, 
when the present(1902)ruler,Wan Ahmad, assumed the titleof sultan, 
taking the name of Sultan Ahmad Maatham Shah. Up to that 
time the BSndahflra had been installed on his accession by tho 
sultan of Riau, and held his office by virtuo of that chiefs letter of 
authority. About 1855 the father of the present sultan died at 
Pfikan, and his son Bend&h&ra Korish, who succeeded him, drove 
Wan Ahmad from the country. After making three unsuccessful 
attempts to conquer the land and to dethrone his elder brother, 
Wan Ahmad at last succeeded in 1865 in invading the state 
and wresting tho throne from his nophow, who had succeeded 
his father some years earlier. From that time, in spite of two 
attempts to shake his power by invasions from Selflngor which 
were undertaken by his nephews Wan Aman and Wan Da, 
BSndflhflra Ahmad ruled his country with a rod of iron. In 
1887 he consented to enter into & treaty with the Governor of the 
Straits, by which ho accented a Consular Agent at his court. This 
treaty was finally signed on 8tli October 1887. In February of 
the following year a Chinese British subject was murdered at 
Pekan in circumstances which pointed to the responsibility of the 
sultan for the crime, and in October 1888 a Resident was appointed 
to assist the sultan in the administration of his country, that 
being, in the opinion of the British Government, the only guar- 
antee for tho Bafoty of the life and property of British subjects 
which it could accept. In December 1891 disturbances broke out 
in Pahang, tho nominal leaders of which woro certain of tho 
sultan's most trusted chiefs. The sultan himself took no part in 
the outbreak, but it undoubtedly had his sympathy, even if it was 
not caused by his direct commands. Tho rebels were driven to 
seek safety in flight in November 1892, but in June 1894 they 
gathered strength for a second disturbance, and raided Pahang 
from Kelantan, in which state they had been given shelter by the 
Mahommedan rulers. This event, added to tho occurrence of other 
raids from across the border, led to an irregular expedition being 
led into Trcnggflnu and KClantan by the Resident of Pahang (Mr 
Hugh Cliflora) in 1895, and this had the desirod result. The rebel 
chiefs were banished to Siam, and no further breach of tho peace 
has troubled tho tranquillity of Pahang since that timo. Pahang 
joined the Federated Malay States by a treaty signed in 1895, and 
the sultan and his principal chiefs were present at the federal 
durbar held at Kuflla Kangsar in Perak in 1897. 

The census taken in Pahang in April 1891 was neither complete 
nor trustworthy, the country being at that time newly -acquired 
territory, and tne machinery for taking such statistics by » . b 

no means efficient. The figures then obtained gave the 
total population of the state as 57,642, of whom 50,527 
were Malays, 3241 Chinese, and 2032 Sflkai, or aboriginal tribes. 
Of the latter it is estimated that several thousands escaj)ed enum- 
eration, and at least 3000 Malays also escaped the census. It is 
estimated that the population at the present time, which has been 
augmented since 1891 by the influx of both Chinese and foreign 
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Malays, exceeds 80,000. In former days Pahang was far more 
thickly i>opulated than in modenr times, out the long succession of 
civil wars which racked the land after the death of B&nd&h&ra Ali 
caused thousands of Pahang Malays to fly the oountiy. To-day 
the valley of the LSbir river in KSlantan and the upper portions of 
several rivers on the PArak and SSlangor boundaries are inhabited 
by Pahang Malays, the descendants of these fugitives. The 
Pahang natives are almost all engaged in agriculture. The work 
of the mines, 4c., is performed by Chinese and foreign Malays. In 
the Llpis valley the descendants of the RAwa Malays, who at one 
time possessed the whole of the interior in defiance of the Pahang 
rAjas, still outnumber the people of the land. 

The revenue of Pahang in 1809 amounted to only (62,077 ; in 
1899 it was (300,000, and in 1900 had increased to (419,150. 

The expenditure in 1900 • amounted to (680,678. 

rf 4 ?** Pahang is still a source of expense to the federation, 
mna trmao* having boon retarded by the disturbances 

which lasted from December 1891 until 1895, with short intervals 
of peace, but the revenue is now steadily increasing, and the 
ultimate financial success of the Btate is considered to be secure. 
Pahang owes something over (8,500,000 to SelAngor, which has 
financed it now for some years out of surplus revenue. The value 
of the imports in 1900 was (978,405, that of the exports was 
(2,322,950, thus making a total trade value of (3,295,355. The 
most valuable export was gold, worth (680,000. The tin ore 
exported amounted to 15,728 piculs. 

The geological formation of the states lying to the eastward of 
the main range of mountains which splits the peninsula in twain 
a - differs materially from that of the western states. At 
uonera . ft 0 f a b ou t a dozen miles from the summits of 

the mountains the granite formation is replaced by Blatcs, which in 
many places are intersected by fissures of quartz, and in others are 
overlaid by vast thicknesses of limestone. Those of the quartz 
fissures which have been exploited are found to bo auriferous, and 
Boveral Euroman mining companies are now working these dejjosits 
of gold with some success. The Raub mine, near the foot of 
the mountains, is said to be likely to take rank as a fine 
gold-mine, and there is every reason to believe that Pahang 
possesses other gold-mines of equal valuo. Those mines are 
now being worked by electric power generated by water-power, 
and transmitted by overhead wires for a distance of 7 miles. A 
magnificent road over the mountains, with a ruling grade of 1 in 
30, ioins KuAla Llpis, the administrative capital of Pahang, to 
Kuala Kfibu, the nearest railway station in SelAngor. The road 
measures 82 miles in length. Pekan, where the sultan has his 
residence, was the capital of Pahang until the middlo of 1898, 
when the administrative headquarters were transferred to the 
interior as being more central. None of those towns is of any 
size or importance. In the Kuantan valley, which lies jiarallel 
to the Pahang river, a European company is working tin lodes 
with considerable success. These lodes are the only minos of tho 
kind being worked in the Federated Malay States. Pahang is 
fertile and woll suited for agriculture of many kinds. The rainfall 
is heavy and regular. The climato is cooler than that of the west 
coast, and the full force of tho monsoon is felt from October to 
February in each year. For administrative purposes Pahang is 
divided into four districts — Uhl Pahang, in which the present 
capital is situated ; Temcrloh, which includes 80 odd miles of the 
Pahang valley and the Semantan river ; Pekan, which includes the 
coast rival's down to Endau; and Kuantan. Each of these is 
under the charge of a district officer, who iB resjwnsible to the 
Rosident. The boundary with Johor and the Negri Sembilan was 
rectified by a commission which sat in London in 1897-98. 

Authorities. — Journal of the Eastern Archipelago. Singapore. 
— Journal of the Straits Branch of the lloyal Asiatic Society. 
Singapore. — Maxwell. Proceedings of the Royal Colonial Insti- 
tute , vol. xxiii. — Swettenham. Ibid. vol. xxvii. — Clifford. 
Ibid. vol. xxx. London, 1892, 1895, 1899. — Swettenham. About 
PSrak. Singapore, 1893 ; Malay Sketches. London, 1895. — 
Clifford. In Court and Kampong. London, 1897 ; Studies in 
Brown Humanity. London, 1898 ; In a Comer of Asia. London, 
1899.— Swettenham. The Real Malay. London, 1899.— Dr la 
Croix. Lea Mines d'Etins de Ptrak . PariB, 1882. — TUuebook 
C. 9524. London, 1899. — The Straits Directory. Singapore, 
WOO. (n. Cl.) 

MalAylr, a small province of Persia, situated between 
Hamadan and Burtijird. It has a population of about 
70,000, and, together with the district Tiisirkdn, pays 
a yearly revenue of about £13,000. Its capital and seat 
of government is DoletAbAd (Dowlet&bAd), a thriving and 
prosperous little city, with a population of about 5000, 
situated, at an elevation of 5680 feet, 38 miles from 
Hamadan and 32 miles from Burdjird. It has post and 
telegraph offices. 
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Malehln, a town of Germany, grand-duchy of 
Mecklenburg-Schweriu, on the river Peene, between Lakes 
Malchin and Kummerow, 28 miles by rail north-west of 
Neu-Brandenburg. It is, alternately with Sternberg, the 
place of assembly of the Mecklenburg Diet. Here are the 
chateaux of Kemplin, Basedow, and Schlitz ; a 4th-century 
church, and a large town hall Population (1900), 7449. 

Malda, a district of British India, in the Bhagalpur 
division of Bengal. The administrative headquarters are 
at English Bazar, near the town of Old Malda. 

Area, 1902 square miles; population (1881), 711,487 ; (1891), 
814,919 ; (1901), 884,443, showing an incroase of 15 per cent, 
between 1881 and 1891, and of 8*5 between 1891 and 1901 ; aver- 
age density, 464 persons per square mile. Classified according to 
religion, Hindus in 1891 numbered 409,136 ; M&hommedans, 
384,651 ; Christians, 72, of whom 23 were Europeans ; M others,’ 1 
21,060. The land rovonuo and rates in 1897- 98 wero Rs. 4,66, 863 ; 
number of police, 278 ; number of boys at school (1896-97), 13,181, 
being 22 ner cent, of the male population of Bchool-going age ; 
registered aeath-rate (1897), 33 *6 per thousand. The twoprmcipal 
industries are indigo and silk, but both are doclining. Thoreare 
two indigo concerns, and four factories, omploviug about 3000 
persons, with an out-turn of 1600 maunds, valued at Rs.2,00,000 ; 
and two silk filatures, employing 1000 pora<*is, with an out-turn 
of 60,000 lb, valuod at Rs.3.00,000. No railway touches the 
district, but the communications by water aro good. 

Malden, a city of Middlesex county, Massachusetts, 
U.S.A., in the eastern part of tho state. It is 5 miles 
north of Boston, of which it is a suburb. Its plan is 
irregular, it is divided into seven wards, it derives its 
water supply from Spot Pond, and few of its streets aro 
paved. It is on the Boston and Maine Railroad. It is 
largely a residential city, and its manufactures are not 
extensive. In 1900 its manufacturing establishments 
numbered 242, with a capital of (5,906,279. They em- 
ployed an average number of 3082 hands, and their product 
had a value of $7,959,292. The assessed valuation of real 
and personal property in 1900 was $27,287,540, the net 
debt of the city was $1,522,944, and the rate of taxation 
was $16-70 per $1000. Population (1880), 12,017; 
(1890), 23,031; (1900), 33,664, of whom 9513 were 
foreign-born and 446 were negroes. The death-rate in, 
1900 was 14-4. 

Maldlve Islands! an archipelago in the Indian 
Ocean, lying between 7° 6' N. and 0“ 42' S. and 72" 
33' and 73° 44' E. The group was again visited and 
surveyed in 1899-1900 by Mr J. Stanley Gardiner and 
Mr C. Forster Cooper, who found that as many as 300 
of the atolls were at that time inhabited. The natives, who 
are estimated at about 30,000 Mahommcdans, are classed 
by these observers in four ethnological divisions. 1. Those 
of the northern atolls, which are separated from the rest 
by the Kardiva channel, 35 miles broad and exposed to 
strong cross-currents during the monsoons. Here the 
reefs are less perfect, seldom forming complete central 
lagoons, and as they were formerly exposed to the constant 
attacks of the Mopillah pirates from India, the people are 
liardier and more vigorous than their loss warlike southern 
neighbours. They annually visited the coasts of India or 
Ceylon, concluded treaties with the rajahs against the 
corsairs, and often married Indian wives, thus acquiring 
distinct racial characters of an approximately Dravidian 
type. 2. Those of the central division, comprising ten 
atolls crowded together between North Male and Haddu- 
mati, who are under the direct rule of the sultan, and 
have been more exposed to Arab influences. They for- 
merly traded with Arabia and Malaysia, and many Arabs 
settled amongst them, so that they betray a strong strain 
of Semitic blood in their features. 3 and 4. The natives 
of Suvadiva, Addu, Mulaku, and the other southern clusters, 
who have had little communication with the Central Male 
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people, and probably preserve more of the primitive type, 
approximating in appearance to the Singhalese villagers of 
Ceylon. They are an intelligent and industrious people, 
growing their own crops, manufacturing their own cloth 
and mats, and building their own boats, while many read 
Arabic more or less fluently, although still believers in magic 
and witchcraft. Mr Gardiner also visited the hitherto little 
known Minikoi atoll, which lies in 8° 15' N. and 73° E., 1 10 
miles from the Laccadives, 71 miles from the Maldives, and 
215 miles from tho nearest point on the coast of India. The 
atoll, which is pear-shaped and disposed in the direction 
from south-west to north-east, is 5 miles long, with an 
extreme breadth of nearly three miles, with a large but 
shallow lagoon approached from the north by a passage 2 
fathoms deep. At present the atoll is growing outwards 
on every side, and at one place rises 19 feet above sea- 
level. The population, which numbered a little over 3000 
in 1899, is sharply divided into five castes, of which the 
highest three are pure Maldivan, the lower two the same 
as the rest of the Laccadives. All are centred in a small 
village opposite Mou llambu Point on the west or lagoon 
side; but most of the men aro generally absent, many 
being employed with the Lascar crews on board the large 
liners plying in the Eastern seas. Tho numerous wrecks 
on its reefs, its lighthouse, and its position on the track of 
all eastward-bound vessels make Minikoi a familiar sight 
to seafarers in those waters. 

See Proceedings of the Camlrridge Philosophical Society , vol. xi. 
Vi. 1. (1900). (A. n. K.) 

Malar Kotla, a native state of India, within the 
Punjab. It ranks as one of tho cis-Sutlej states, which 
came under British influence in 1809. The territory lies 
south of Ludhiana. Area, 162 square miles; population 
(1891), 75,755; average density, 467 persons per square 
mile. In 1901 the population was 77,506, showing an 
increase of 2 per cent. The estimated gross revenue is 
Us. 3,02,000 ; the military force numbers 280 men ; and 
there is no tribute. The chief, whose title is nawab, is 
an Afghan. In consequence of his insanity, the adminis- 
tration is conducted by the nawab of Loharu. It is 
proposed to construct a railway through the state, and 
jMirtly out of its revenues, from Ludhiana to Jkakhal on the 
Southern Punjab line. In 1896-97 the number of schools 
was 22, attended by 837 pupils, of whom 60 were girls ; the 
proportion of boys at school was as high as one in 48 of 
the total male population. The town of Malkr Kotla is 
30 miles south of Ludhiana. Population (1891), 21,754. 

Mai I arm 6, Stephana (1842-1898), French 
})oot and theorist, was born at Paris, 18th March 1842. 
Ilis life was simple and without event. His small income 
as professor of English in a French colloge was sufficient for 
his needs, and, with his wife and daughter, he divided the 
year between a fourth-floor flat in Paris and a cottage on 
the banks of the Seine. His Tuesday evening receptions, 
which did so much to form the thought of the more 
interesting of the younger French men of letters, were 
almost as important a |»urt of his career as the few 
carefully elalxuuted books which he produced at long 
intervals. L'Apres-midi dun Fawns (1876) and other 
fragments of his verse and prose had been known to a few 
people long before the publication of the Poesies completes 
of 1887, in a facsimile of his clear and elegant hand- 
writing, and of tho Pages of 1891 and the Vers et Prose 
of 1892. His remarkable translation of the poems of Poe 
appeared in 1888, the “Raven” having been published as 
early as 1875, with illustrations by Manet. Divagations , 
his own final edition of his prose, was published in 1897, 
and a more or less complete edition of the Poesies , 


posthumously, in 1899. He died at Valving Fontaine- 
bleau, 9th September 1898. All his life Mallarml was in 
search of a new aesthetics, and his discoveries by the way 
were often admirable. But he was too critical ever to 
create freely, and too limited ever to create abundantly. 
His great achievement remains unfinished, and all that he 
left towards it is not of equal value. There are a few 
poems and a few pieces of imaginative prose which have 
the haunting quality of Gustave Moreau’s pictures, with 
the same jewelled magnificence, mysterious and yet definite. 
His later work became more and more obscure, as he 
seemed to himself to have abolished limit after limit which 
holds back speech from the expression of the absolute. 
Finally, he abandoned punctuation in verse, and invented 
a new punctuation, along with a new construction, for 
prose. Patience in the study of so difficult an author has 
its reward. No one in our time has vindicated with more 
pride the self-sufficiency of the artist in his struggle with 
the material world. To those who knew him only by his 
writings, his conversation was startling in its clearness ; it 
was always, like all his work, at the service of a few 
dignified and misunderstood ideas. (a. sy.) 

Malleco, a province of Southern Chile, situated 
between 37° 46' and 38° 30' S. and 71" 40' and 73° 10' 
W., and bounded by the province of Bio- Bio on the 
N. and E,, by that of Cautin on the S., and by the pro- 
vince of Arauco on the W. It has an area of 2857 
square miles, and had a population in J895 of 98,032. 
It is divided into four departments — Angol, Traiguen, 
Mariluan, and Collipulli. Its capital is Angol (7056). 

Mallorca. See Balearic Islands. 

MallOW, a town in the county of Cork, Ireland, on 
the river Black water, 150 miles south-west of Dublin by 
rail. It ceased to be a parliamentary borough in 1885. 
It is governed by town commissioners, but under the 
Local Government (Ireland) Act, 1898, can apply to be 
constituted an urban sanitary district. Population (1881 ), 
4437 ; (1901), 4549. 

Malmesbury, James Howard Harris, 

3rd Earl of (1807-1889), English statesman, son of the 
2nd Earl, was born 25th March 1807, and educated at 
Eton and Oriel College, Oxford. He led a life of travel for 
several years, making acquaintance with famous people ; 
and in 1841 lie had only just been elected to the House 
of Commons as a Conservative, when his father died and 
ho succeeded to the j>eerage. His political career, though 
not one which made any permanent impression on history, 
attracted a good deal of contemporary attention, partly 
from his being Foreign Secretary in 1852 and again 
in 1858-59 (he was also Lord Privy Seal in 1866-68 
and in 1874-76), and partly from his influential position 
as an active Tory of the old school in the House of Lords 
at a time when Lord Derby and Mr Disraeli were, in 
their different ways, moulding the Conservatism of the 
period. Moreover his long life — he survived till 18th 
May 1889, — and the publication of his Memoirs of an 
Ex-Minister in 1884, contributed to the reputation he 
enjoyed. These Memoirs , charmingly written, full of 
anecdote, and containing much interesting material for the 
history of the time, remain his chief title to remembrance. 
Lord Malmesbury also edited his grandfather’s Diaries 
and Correspondence (1844), and in 1870 published The 
First Lord Malmesbury and His Friends : Letters from 

1745 to mo. • 

Malmtt, a seaport town and important industrial 
centre of Sweaen, on a small bay of the Sound, 384 miles 
by rail south-south-west of Stockholm. It is the terminus 
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of more half a dozen railways, and since October 
1895 has been connected with Copenhagen (17 \ miles west 
by north) by steam-ferry, the Sound being kept free from 
ice in winter by an ice-breaker. Moreover, since the summer 
of 1899 it has been the first important station in Sweden 
on the Sassnitz (island of Bugen)-Trelleborg express route 
(opened 30th April 1897) between Stockholm and Berlin. 
In 1895 the total imports (in great part coal) amounted 
to £1,917,000, and the exports (9 per cent, of the exports 
of the kingdom) to £1,572,250. The latter consisted 
principally of bacon and beef, butter, chalk, flour, live- 
stock, and matches. The shipping, which is mostly under 
the Swedish and Danish flags, averaged 3943 vessels of 
817,500 tons cleared annually in the period 1886-96 ; 
but in 1897 it jumped up to 5093 vessels of 1,421,590 
tons, and in 1900 reached 5582 vessels of 1,712,191 tons. 
The harbour consists of two inner basins, admitting vessels 
of 21 feet draught, and an outer harbour of 22 feet depth ; 
and in 1896 a further scheme of improvement was agreed 
upon. There are also a dry dock, 236 feet long, and a 
patent slip, 400 feet long. The port owns a merchant 
fleet of over 50 vessels of 20,000 tons aggregate. Hero 
Charles XV. died in 1872. St Peter's Church (1319-46) 
was restored in 1847-53, and again in 1889-90. There 
are, further, the 15th-century house of the burgomaster 
Jorgen Kock, a small museum, a prison (single-cell system), 
a technical school, new barracks (1897), and a colossal 
statue of Charles X. (1896). Population (1880), 38,054 ; 
(1890), 48,504; (1900), 60,857. 

Malone, a village of New York, U.S.A., capital of 
Franklin county, in the northern part of the state, at an 
altitude of 756 feet. It is at the intersection of three 
railways, the New York Central and Hudson ltiver, the 
Ogdensburg and Lake Champlain, and the St Lawrence 
and Adirondack. The adjacent region contains iron ore 
and lumber. Population (1890), 4986; (1900), 5935, of 
whom 910 were foreign-born. 

Malstatt-Burbach, a town of Prussia, in the 
Khine province, on the right bank of the Saar, nearly 
opposite to Saarbriicken. It has large ironworks, brick- 
works, breweries, and manufactures of cement, machinery, 
and railway carriages; also iron mining. Population 
(1885), 14,950; (1895), 23,677; (1900), 31,200. 

Malta, an important naval and military station 
belonging to Great Britain, situated in the Mediter- 
ranean Sea, about 60 miles south of Sicily. The area, 
including the islands of Gozo and Comino, is 117,117 
square miles. Malta is a Crown colony, administered by 
a governor, who is generally a soldier, an executive 
council, and a legislative council, termed " the Council of 
Government." The executive council consists of the 
governor, the senior military officer, of six other official 
members, and such other persons as the Crown may 
select. So far as possible, however, the old practice is 
maintained of giving seats on the council to elected mem- 
bers of the council of government. This body consists 
of the governor, the vice-president, six official members, 
and thirteen elected members. Of these ten are 
elected by the general electors, who require a small pro- 
perty qualification, and three by the “special electors." 
These “special electors" are the nobility and landed 
proprietors, the university graduates, and the mem- 
bers of the exchange. The fourth body of special 
electors, the ecclesiastical, is no longer represented, and 
has therefore ceased to be. The votes of eight elected 
members are necessary for the rejection of any vote in 
connexion with finance, and the rule forbidding officials 
to vote on such questions has been abrogated. In spite, 
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however, of these provisions, the practice of the elected 
members to refuse supplies, and generally to obstruct the 
Government, led to the free use of what was termed “ the 
safety valve" of the 1887 Constitution, viz., the jjower 
of the Imperial authorities to legislate over tho heads of 
the elected members by means of Orders in Council. When 
the elected members have refused to vote supplies, the rule 
has been, where purely local interests were concerned, to 
allow their constituents to suffer for such refusal. But 
where imperial questions, or local questions of such im- 
portance as to become imperial, were concerned, to impose 
the taxation required by Orders in Council. By this means 
alone was it found possible, up to 1902, to continue some 
form of popular government, in an island which, from the 
point of view of British interests, is solely a fortress, 
essential to the British position in the Mediterranean, 
without neglecting the warning contained in the duke of 
Wellington’s well-known saying that to give a constitution 
to Malta was like giving a constitution to a man-of-war. 
At the same time it should bo noted that the electorate 
consists of only one-eighteenth of the total imputation, and 
that of this restricted number only a small proportion 
takes the trouble to vote. 

The local laws are based on the Homan law and 
Continental codes. Considerable difficulty has arisen from 
the uniform use of tho Italian language in the law courts. 
It had been substituted for Latin as the official language 
in 1815, with the general consent, but circumstances had 
greatly altered. At tho last census, the number of Maltese 
natives speaking English was almost equal to the 
number of those speaking Italian, while the increase in 
the British garrison and of visitors rendered more apparent 
the inconvenience of the sole use of Italian in the courts. 
Matters were brought to a head in February 1898 by the 
case of a British officer, who was at first sentenced to three 
days’ imprisonment for contempt of court, because he had 
refused to sign the translation in Italian of his evidence 
given in English, not being satisfied that it was correct. 
To meet this state of things, an Order in Council (1899) 
was passed, under which in future, in criminal cases, when 
tho accused was British the trial should be conducted in 
English. In civil cases, when either party was British, an 
option was given to such party, or to any person appearing 
in the case in any capacity, to use English. A further 
Order in Council (1899) was issued, declaring the intention 
of the Government to make English in fifteen years (i.<?., 
in 1914) tho official language of tho courts. This period 
of time was subsequently extended to twenty years. In 
deference, however, to the feeling aroused in Italy, this 
proclamation was withdrawn in 1902. 

The question of the language of the law courts was 
closely connected with the question of education. Educa- 
tional experts generally recognized that it was impossible 
to teach a child more than one foreign language ; and 
Italian being a foreign language in Malta as well as 
English, it followed that, if Italian were to be generally 
taught, it must be at the expense of English. But the 
practical convenience of a knowledge of English to the 
Maltese was obvious. In this state of things an Order in 
Council was passed in 1899 giving parents and guardians 
the power to choose which language shall be taught their 
children in addition to Maltese. At first no hiss than 98 
per cent, chose English, and though, under the pressure of 
agitation, the proportion sank to 75 per cent., it again 
increased. Although undoubtedly the provisions of this 
law aroused the fierce opposition of those who wished to 
maintain the Italian characteristics of Maltese civilization 
and culture, there can be no question but that they 
represented the fixed determination of the British Govern- 
ment. In fact, this freedom of choice was to be extended 
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to the parents of students in the Lyceum and University, 
except in the 4ase of the faculty of theology, where the 
supremacy of Italian is preserved. 

In deference to the religious feeling* of the population, 
the institution of civil marriages has not been established. 
Difficulties have sometimes arisen from the mixed 
marriages of Homan Catholics and Protestants, and, in 
certain cases, from the inability to obtain legitimate 
marriage. 

The following are the figures of the revenue and 
expenditure : — 

Revenue. Expenditure. 

1881 . . £185,957 £188,089 

1891 . . 275,125 281,870 

1900 . . 856,758 865,948 

There is no public debt. There is no direct taxation, 
and the main sources of revenue are the Customs duties. 
Taxation is about £1 7s. fid. per head, as against about 
£4 13s. in the United Kingdom in 1901. 

The trade tends to decrease, owing to the competition 
of other Mediterranean ports. The number of steamers 
entering the port and the amount of their tonnage was in — 

StoamerH. Tonnage. 

1881 . . 888fi 8,673,783 

1891 . . 3286 3,988,397 

1900 . . 2549 3,473,576 

The imports in 1900 were £7,434,289, and the exports 
£fi,471,567. The civil population was (1881), 149,782 ; 
(1891), 165,037 ; (1900), 183,679. The population of 
the capital, Valetta, is almost stationary, nearly 24,000, 
but the neighbouring suburbs have increased greatly. 
In 1891 Floriana had a population of 6575. Of the 
several cities and suburbs forming, on the borders of the 
two harbours, an almost uninterrupted line of inhabited 
localities, the most populous are “The Three Cities,” 
namely, Vittoriosa (6902), Conspicua (12,065), and 
Scnglea (7770). In 1891, 73,876 persons resided in the 
urban districts and 72,608 in the rural, which include 
the old city of Notabile. The average density of the 
population was 1570 to a square mile in 1901, as compared 
with 1487 in 1891 and 1332 in 1881. 

Malta is an example of la petite culture. There were, at the 
time of the census of 1891, about 10,000 holdings, the average extent 
of which was 4*4 acres. About 30 i>or cent, of the whole cultivated 
area is wider com crops. Vegetables aro grown on irrigated land 
throughout the year. The rent of irrigated land is from £3 per 
acre. Potatoes and onions are largely grown for exportation. 
The area under potatoes iB about 5000 acres. Oranges are also 
grown for export. The average rainfall for the 15 years ending 
1898 was 197 inches. The rainfall for 1900 was 16'3. The 
climate, although vory hot in summer, am wars on the whole 
healthy. The death-rate, which is about 27 per thousand, is in- 
creased by the neglect of projwr sanitary measures. 

Besides a university (77 students in 1900) and a lyoeum, there 
are two secondary schools, one iu Malta for girls and one in Gozo 
for boys ; a technical and manual school ; 38 elementary day 
schools for hoys, 40 for girls, 20 for infants, 17 miscellaneous, 
and 34 night' elementary schools; the elementary schools being 
attended by about 11,500 children. In addition there are about 
130 private schools and colleges with more than 4200 scholars. 
Maltese only is taught in the inferior standards. In the next two 
standards either English or Italian is taught. The general pros- 
terity of the islanders is indicated by the fact that at the end of 
900 there were 6960 depositors in the Maltese savings bank, with 
£535,571 standing to their credit, or an average of £76 19s. for 
oaoh depositor. The main imjKjrtanee of Malta to Groat Britain 
lies iu its harbour and fortifications, which have been of late 
years greatly strengthened and adapted to new conditions. 
Besides a permanent garrison of six companies of Royal Artillery 
and six battalions of infantry, thore are the local corps, supplied 
in jRirt. by the inqttrial Government.. A railway 8 miles long 
was opened in 1892, and has proved financially very successful. 

The tradition may be accepted which regards the cathedral as 
occupying the site of Publius’s palace. A public church appears to 
have been erected, after the general peace in the 4th century, on 
the 8|K>t where private worship had been earned on. This church 
survived the period of Mahommedan dominion, and was exten- 
sively repaired by Roger the Norman, The exploration and survey 


of St Paul's catacombs in 1894 has thrown light on the question of 
early Christian burial in Malta. It is true that direct evidenoe 
from documents or epitaphs is lacking, but the representation of 
a scene of martyrdom is still clearly discernible in the basement 
of an arched tomb, and the palm -leaf, the ordinaiy emblem of 
martyrdom, is engraved on several tombs in tho same capel. More- 
over, the analogy of the Roman catacombs is altogether convincing. 
Malta, as an allied city, not far removed from the seat of empire, 
must have felt the effect of the imperial decree of a.d. 64, ** non licet 
esse Christianas” while “as a matter of evidence, from the similar 
mode of construction and economy of place, internal arrangement 
of details, and distribution of graves analogous to the Roman cata- 
combs, from the same devices contrived for concealment, it is 
clearly apparent that our Christian forefathers had then to follow 
the same recondite cemeterial system, sunk under ground, as in 
Rome.” The same authority adds, “The topographical situation 
of the ancient burial grounds, extra urbem, along the high roads, 
was strictly Roman, and the individual areas, both of our ancient 
pagan tombs and of our Christian cemeteries, defined by deter- 
minate boundaries conformably to the provisions of the then common 
law, were private properties of the natives.” 

The manner in which successive civilizations have occupied the 
same site at Notabile accounts for Greek and Roman remains being 
now found only in excavations. As late as 1647 relics of ola 
buildings coula still be seen in the streets, but the work of de- 
struction has gone on. The remains of the temple of Apollo were 
discovered in 1747. 

See Ancient Pagan Tombs and Christian Cemeteries in the Island 
of Malta , Explored and Surveyed from 1881 to 1897 , by Dr A. A. 
Carp.ua n A. Malta, 1898. — For tho language question, see Mr 
Chamberlain’s speech, in House of Commons, 28th January 1902. 

(H. E. Ea.) 

Malton, a market town in the Thirsk and Malton 
parliamentary division (since 1885) of Yorkshire, England, 
on the river Derwent, 22 miles north-east of York. In 
1894 Old and New Malton were formed into one civil 
parish (an urban district). Population (1901), 4758. 

Malvern, a health resort of England, 10 miles 
south-west from Worcester, in the Bewdley parliamentary 
division of Worcestershire. It consists of a string of little 
towns and villages, situated partly at the eastern foot of 
the Malvern Hills (1000-1440 feet), partly on their slopes, 
overlooking the valley of the Severn and the Vale of 
Evesham. At the foot of the hill are Great Malvern, 
Malvern Link, Malvern Wells, and Little Malvern, and 
higher up North Malvern and West Malvern. Owing to 
their pure and invigorating air, they enjoy great repute as 
places of residence and as health-resorts, latterly for tho 
“ open-air cure ” for consumptive patients. The water, so 
noted for its purity, is now collected and stored for public 
use in waterworks. In addition there are mineral springs 
(two at Great Malvern, one above Malvern Wells, and one 
near West Malvern). Malvern College and other schools 
make the place of some importance as an educational 
centre. Population (1801), 819; (1901), 16,448. 

Mamlani della Rovere, Terenzio, Count 
(1799-1885), Italian writer and statesman, was born at 
Pesaro in 1799. Taking part at Bologna in the outbreaks 
arising out of the accession of Pope Gregory XVI., he was 
exiled and went to France; but he returned after the 
amnesty of 1846, and in 1848 was made president of the 
council by Pius IX. This post, however, he only held for 
a few months, his political views being the reverse of papal. 
He retired to Genoa and there worked for Italian unity, 
and in 1860 became minister of education under Cavour. 
In 1861 he was made ambassador to Greece, and in 1865 
to Switzerland. Meanwhile, he had founded at Genoa in 
1849 the Academy of Philosophy, and in 1855 had become 
professor of the history of philosophy at Turin ; and he 
published several volumes, not only on philosophical and 
social subjects, but of poetry, among them Rinnovamento 
delta jilosopkia antica italiana (1836), Teoria della 
Religions e dello stato (1869), Kant e V Ontologia (1879), 
Religions dell* avenir (1880), Poems (1843, 1857). He 
died at Rome, 21st May 1885. 
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MAMMALIA. 


I N few branches of zoology have greater advances been 
made than in the Mammalia since the date of the 
appearance of the article in the earlier volumes (ninth 
edition) of the Encyclopaedia, Britannica, These advances, 
noticeable alike in the morphological, palaeontological, 
and taxonomic aspects of the subject, are, in fact, so great 
as to have altered our whole conception of the relations 
of the group. Moreover, what may be regarded as practi- 
cally a revolution in nomenclature has taken place, 
including the introduction of the principle of trinomialism. 

In regard to the dental system (vol. xv. p. 352), it has 
been found that when only a single series of teeth is 
developed, they may belong to the milk or deciduous, and 
not to the permanent series; this is the case with the 
Cetacea and the Marsupialia (with the exception of the 
single replacing tooth in each jaw). Again, the statement 
(vol. xv. p. 354) that the cheek-teeth of Marsupials do not 
correspond serially with those of Placentals has not been 
found to hold good, and it now apjjcars that in both 
groups the typical number of premolars (whether permanent 
or deciduous 1 ) is four, behind which there are three 
(occasionally more) molars. The section of the earlier 
article devoted to the placenta (vol. xv. pp. 368, 369) 
requires considerable modification, owing to the discovery 
by Caldwell in 1884 that the Monotremata are oviparous, 
and to Hill’s announcement in 1897 of the existence of 
a true placenta in the Marsupial genus Perameles. These 
and other discoveries have had an important bearing on 
the general scheme of classification of the Mammalia, and 
it has been suggested that, instead of dividing the class 
into the equivalent subclasses Prototheria, Metatheria, and 
Eutheria, the division should be into two subclasses only, 
viz., Prototheria and Eutheria , the latter of which is 
divisible into the sections Marsupialia and Placentalia. 
Palaeontological discoveries in the early Secondary rocks 
of South Africa and North America have had an important 
bearing on the question of the origin of the Mammalia, 
and it is now generally conceded that the class is derived 
from the Labyrinthodontia, or Stegocophalia, of the 
Permian and Carboniferous, which were Amphibian-like 
creatures with completely roofed skulls. Between the 
Stegoceplialia and the Mammalia may probably be inter- 
calated the group of Triassic and Permian Reptiles known 
as the Anomodontia, certain members of which present 
remarkable mammalian resomblances in their skeletons 
and teeth, while others come very close to the Stego- 
cophalia. It is true that no small forms (ancestral 
mammals must necessarily have been diminutive) have 
hitherto been discovered which can be regarded as ancestral 
types of the Mammalia (Hypotheria or Promammalia), 
but the probability is that such were included among the 
Anomodontia. The question whether the Prototheria and 
Eutheria had a single or dual (diphyletic) origin from the 
Anomodontia (or Hypotheria) must for the present remain . 
in abeyance, although there are good grounds for thinking 
that the latter alternative may prove the true solution of 
the problem. Much depends upon future investigations 
in regard to the structure of the Eutherian ovum ; and if 
this proves to be amphibian in character the argument for 
a dual origin will be overwhelming, since the Monotreme 
(Prototherian) egg is certainly of a reptilian type. 2 * * 

Prototheria . — Turning to the extent and characters of 

1 It has boon found convenient to speak of the milk -molars as 

‘‘milk-premolars.” 

a See a paper on the Origin of Mammals, l>y Prof. II. P. Osborn, 

in the Proceedings of the International Congress of Zoology, 1898. 


the subclass Prototheria (vol. xv. pp. 371, 377), this is 
now generally taken to include not only the existing order 
Monotremata (as represented by the Ornithorh ynchidoe and 
Echidnida •), but also an extinct group — the Multitul>er- 
culata— of which the genua Plagiaulax (vol. xv. p. 376, 
Figs. 20, 21) and probably Stereognat hue {ibid. Fig. 17) 
are representatives. These Mult i tuber culata, which were 
abundant in the Jurassic and Cretaceous rocks and sur- 
vived till the Eocene Tertiary, appear to have been 
intimately connected with certain Anomodont Reptiles, 
such as the South African Tritylodon (long regarded as a 
mammal) ; and this relationship, in spite of a theory as 
to the splitting-up of the multitulierculate molar, speaks 
strongly in favour of the dual origin of the Prototherm 
and Eutheria, since it seems certain that the primitive 
carnivorous and insectivorous forms of the latter group 
cannot be derived from animals with a dentition of the 
type of Tritylodon and the Multi tuberculata. The 
Triassic Mici'okstes (vol. xv. p. 375) is probably a relative 
of Tritylodon, 

As already mentioned, it has been ascertained that the 
females of the Monotremata lay eggs, which develop in tho 
same manner as those of Birds and Reptiles, a portion only 
of the yolk segmenting to form the embryo, while the 
remainder serves for the nutriment of the latter. In the 
case of Ornithorhynchus it has been said that two eggs are 
laid in the chamber at the end of the burrow, 8 but those of 
the Echidnidce are carried about in the pouch on the abdo- 
men of the female, which becomes enlarged during tho time 
of incul>ation. The temperature of the Monotremata has 
also been found to be lower than that of other mammals. 
The existence of true teeth in Ornithorhynchus is another 
discovery made since 1 883. Three pairs of these teeth are 
developed in the upper, and three in the lower jaw; after 
being for some time in use, they gradually become worn 
away, and are finally shed. Under and around the teeth 
are developed the horny plates, or cornules, which gradu- 
ally grow round them and assume their function, the 
hollows on the surface of the cornules indicating the 
positions of the teeth. In form these teeth make a distant 
approximation to the molars of some of the extinct 
Multituberculata. 

Marsupialia, — The discovery of a rudimentary placenta 
in Perameles, together with that of vestiges of a second 
series of teeth, suggests that the Marsupialia are a degenerate 
rather than a primitive ty])e, although probably one 
of great antiquity. Instead of the one deciduous tooth 
developed in certain living genera (vol. xv. p. 378, Fig. 23) 
being the only one corresponding to the milk-series of the 
Placentalia, it is its successor which alone represents tho 
permanent premolar of the latter ; this successional tooth 
being the third permanent premolar of the typical series 
of four premolars, and the one immediately behind it the 
fourth milk-premolar. Hence only the three last teeth, 
in cases when there are seven in the cheek -series, are tho 
molars. Accordingly, in all cases where the dental formula 
of the Marsupialia is given in the original article as p !}, 
m -J, it should be amended to ntp + pp ], m g. (See Proc, 
Zool, Soc, Loud, 1899, p. 922.) 

Mr B. A. Bensley (American Naturalist , 1901), starting 
with the well-known fact that the group simulates most of 
the placental orders, states that its evolution, or “ radia- 
tion,” has taken place within its present habitat. Reasons 


8 There docs not appear to 
this genus are actually laid. 


lie authentic evidence that the eggs in 

K. VI. — 64 
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are given for regarding the Banded Anteater ( Myrmecobius ) 
as a degraded type ; and if this view be accepted, all the 
other types can be derived, both as regards their dentition 
and their feet, from the American Opossums, the ancestors 
of which are regarded as the proximate progenitors of the 
group. All the Australian Marsupials thus appear to have 
had an arboreal ancestry; and when, in spite of the 
specialization of certain forms, the primitive character of 
the whole group is borne in mind, it seems evident that 
the date of the “radiation” is comparatively recent. 
Hence the author is inclined to side with those who con- 
sider that Marsupials first entered Australia during the 
Tertiary period, although he thinks their arrival was later 
than has previously been considered possible. As to 
whether tlicir immigration was from the north or from 
the south he is undecided, although he states that “ there 
is at least some justification for the view that it was from 
the northward,” i.e., by way of Asia. 

Of all the paleontological discoveries, few arc more interesting 
than the occurrence of extinct Marsupials in the Miocene of South 
America allied to the Australian Daayuridas. Two of the best- 
known genera are Prothylacinus and A mpkiproviverra, the former 
being an animal agreeing closely in size and dentition with the 
Thylacino, but having two pairs of milk- prom olars in each jaw 
replaced by permanent preraolars. In tins respect tho extinct 
form departs one step less from tho placental typo than docs its 
existing analogue, and these and other fossil forms, such as Por- 
hyasna , seem to indicate an intimate relationship botweon tho 
Polyprotodont Marsupials and the Croodont Carnivora, as repre- 
sented by JJymnodon (vol. xv. p. 442, Fig. 122); tho dental formula 
of tho two, according to the new method of notation, being, so far 
as tho cheek-teeth are concerned, identical, save for tho fact that 
all the promolars of the Creodontia belong to the second or per- 
manent series. On this view the Creodontia have retained a 
tooth-change which is lost in the modern Marsupials ; and both 
may be descended from Mesozoic forms liko Triconodon and Amphi- 
therium , in the former of which all four promolars were replaced. 



Fio. 1.— Marsupial Mole (Notorycte* typhiopa). 


An additional family ( Notoryctidcr, ) of Polyprotodont Marsupials 
is represented by tho Marsupial Mole ( Notary ctcs typhiopa) , from 
the aesorts of control South Australia (Fig. 1). This is a small 
burrowing animal, of a j>alo golden-yellow colour, with long silky 
hair, a horny shield on the nose, and a stumpy leathery tail. The 
feet nro five-toed, and the third and fourth toes of the front pair 
armod with enormous claws adapted for digging. Neither ear- 
concha nor eyes are visible externally. Thoro Are hut three pairs 
of incisor tooth in each jaw, and the upjwr molars are tricuspid. 
This animal spends most of its time burrowing in the sand in search 
of insects and their larvie, but occasionally makes its appearance 
on the surfaco. 

Of oven groator interest than Notoryclea is the discovery of a 
family ( Epanorthidcc ) of Diprotodont Marsupials in South America, 
the majority of the members of which are extinct, their remains 
being found in the Miocene of Patagonia, although one existing 
genus ( CaenoUatta ) survives in Ecuador and Colombia. One of the 
two living species war, indeed, described so long ago as the year 1863, 
under the preoccupied name of Ifyracodon , hut attracted littlo or 
no attention, as its affinities were not ful ly recognized. Externally 
Ccmoleatea lias a shrew-like appearance. The elongated skull (Fig. 
2) has four pairs of upper incisors and long upper canines, while in 
the lower jaw there is a single pair of procumbent incisors, followed 
by several small teeth representing the canine and earlier pre- 
molars. The three pairs of molars in each jaw are, like the last 
premolar, quadrituberculAr oblong teeth. The five-toed feet are 
of normal structure, and the rat-like tail is prehensile towards 
tho tip. The female has a small pouch. The extinot members 
of the family are represented by the genera Epanorthua t Aodeatia, 
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Oarzonia, Ac. In a second family — AbdariUda — also from the 
Patagonian Miocene, the penultimate premolar is developed into 
an enormous tooth, with a tall, secant, and grooved crown, some- 
what after the fashion of the enlarged premolar of Plagiaulax. 
From the structure of the skull, it is thought probable that 
Abderitea had an elongated snout, like that of many Insectivora. 

A 8 regards other discoveries in connexion with the Marsupialia, 
it must suffice to say that complete skeletons of the extinct 



Australian IHprotodon (vol. xv. p. 383) have been disinterred 
and described by Dr Stirling, from which it lias been ascertained 
that in the structure of tho feet this genus shows resemblances 
both to the Phalangeridce and tho Phaacolomyidm , but comes 
nearer to the former. Phaacolonua ( Scepamodon ), from the 
same deposits, was a giant Wombat. It may be added that a 
large mammal ( Pyrotherium ), with cheek-tooth like JMprolodon, 
from the Miocono of Patagonia, may possibly prove to be a Diproto- 
dont Marsupial, although this is not very likely. 

Edentata . — Tho result of recent discoveries has been to 
discount the supposed isolation of tho Edentata (vol. xv. 
p. 383), and to bring them more into line with other 
Placentals. The connecting forms are a group of Eocene 
mammals termed Ganodontia, as represented by the genera 
Psittaco thcrium, Calamodon , Hemiganus , Stylinodon , &c., 
all of which arc typically North American. In this group 
front teeth were present, and the cheek-teeth of the earlier 
types were rooted and invested to a considerable extent 
with enamel, their unworn crowns being tricuspid. An 
approximation to the true Edentata is revealed in the 
later types by the gradual abortion of the incisors, and of 
the roots of the cheek-teeth ; tho latter grow from persistent 
pulps, and have their enamel restricted to vertical bands. 
Among the Edentata of the family Mega[ lo] thcriida> y 
especial interest attaches to the discovery in a cave in 
South Patagonia of remains of the genus Glosaotherivm , 
or Grypotherium (vol. xv. p. 385), a near relative of 
Mylodon, , which include a considerable portion of the skin 
with the hair attached. Ossicles somewhat resembling 
large coffee-berries had been previously found in association 
with the bones of Mylodon, and in Gloaaotherium nearly 
similar ossicles occur embedded on the inner side of the 
thick hide. The coarse and shaggy hair is somewhat like 
that of the Sloths. The remains, which include not only 
the skeleton and skin, but likewise the droppings, were 
found buried in grass which appears to have been chopped 
up by man, and it thus seems not only evident that these 
Ground-Sloths dwelt in the cave, but that there is a con- 
siderable probability of their having been kept there in a 
semi-domesticated state by the early human inhabitants of 
Patagonia. The extremely fresh condition of the remains 
has given rise to the idea that Gloaaotherivm may still be 
living in the wilds of Patagonia, but this is improbable. 

Although a few of the Pleistocene Ground-Sloths, such as 
Nothropua and Nothrotherium ( = Coslodon, vol. xv. p. 886) were 
of comparatively small size, in the Miocene of Patagonia few of 
the representatives of the family much exceeded a modern Sloth 
in size. The best-known generic types are Eucholceopa (. Hapdlopa ) 
and Paeudahalopa, of which considerable portions of the skeleton 
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have been disinterred. In these diminutive Ground-Sloths the 
crowns of the cheek-teeth approached the prismatic form char- 
acteristic of Mcga[l6]thtrium, as distinct from the subcvlindrical 
tvpe occurring in Mylodon, Glossotherium, &c. It should be added 
that the North American Tertiary forms described as Edentates 
under the name of Aforopus and Morotherium (vol. xv. p. 385) are 
now ascertained to be aberrant Ungulates allied to Chalicotherium. 

In addition to the discovery of certain new typos of Pleistocene 
Armadillos ( Dasypodidoe ), one of which is far larger than any 
species previously known, important advances have of late years 
been made in our knowledge of the allied extinct South American 
family Glyptodontidm (vol. xv. p. 388, where it is termed Hoplo - 
phorida j), now ascertained to date at least from the Miocene. 
Here it has to be mentioned that the restoration of Glyptodon 
copied from Owen (vol. xv. p. 387, Fig. 39) is quite incorrect, that 
which is made to do duty for the entire tail being the terminal 
portion of the tail-sheath of a totally diiferent genus. In Glyptodon 
(with which Schistopleurum is identical) the tail-sheath consists 
of a series of coronet-like rings, gradually diminishing in diametor 
from base to tip. Dasdicurus , in which the tail-shoath is in the 
form of a huge solid club, is the largest member of the family ; in 
Panochtkus and Lomaphorus ( Hoplophorus ) the tail-sheath con- 
sists basally of a small number of smooth rings, and terminally 
of a tube. In some specimens of these genera tho horny shields 
covoring the bony scutes of the carapace have been preserved, and 
since the foramina, which often pierce the latter, stop short of the 
former, it is evident that these were for the passage of blood-vessels 
and not receptacles for bristles. All the above are of Pleistocene 
and perhaps Pliocene age, but in the Miocene of Patagonia there 
occur the two curious genera Propalmhoplophorus and Peltephihis , 
the former of which is a primitive and generalized typo of Glypto- 
dont, while the latter seemB to come nearer to the Armadillos. 
Both aro represented by species of comparatively small size. In 
Propalceohoplophorus the scutes of the carapace, which are less 
deeply sculptured than in the larger Glyptodonts, are arranged in 
distinct transverse rows, in three of which they partially overlap 
near the border of the carapace after the fashion of the Armadillos. 
The skull and limb-bones exhibit several features met with in tho 
latter, and the vertebrae of the back are not welded into a con- 
tinuous tubo. There are eight pairs of tcotli, the first, four of 
which aro simpler than the rest, and may perhaps therefore bo 
regarded as premolars. More remarkable is Pcltephilua , on action nt 
of the fact that the teeth, which are simple, with a chevron- 
shaped soction, form a continuous Berios from the front of tho jaw 
backwards, the number of pairs being soven. Accordingly, a 
modification of the character, even of the true Edentata, as given 
in the earlier article, is rendered necessary. The head bears a 
pair of horn-like scutes, and the scutes of tho carapace and tail, 
which aro loosely opposed or slightly overlapping, form a number 
of transverse rows. 

The so-called Old-World Edentata — the families Manidcp 
and OrycteropodidcE (vol. xv. p. 388) — have been assigned 
to an order apart, under the name of Effodientia. Orycteropus 
has been ascertained to possess milk-teeth, and fossil repre- 
sentatives of the genus have been obtained from the 
Pliocene of Persia, Greece, and Samos. The presumed 
extinct Edentata of the Old World mentioned on p. 388 of 
the earlier article have proved to be Ungulata, and are 
referred to below. 

Sirenia and Cetacea . — As regards the former order, it 
will suffice to say that in the Manatee the number of teeth 
has been proved to be at least twenty pairs in each jaw, 
and may possibly be as many as thirty ; and that. Tricheckus 
is now taken as the name of the genus, the Walrus 
being termed Odobamus. In the palaeontological history 
of the Cetacea some important items have been furnished 
by the Tertiary strata of Patagonia. In tho first place, a 
small Sperm Whale, tentatively assigned to the extinct 
European genus Physodon, has a full soricH of enamelled 
teeth in the upper jaw, and therefore, unless it be made 
the type of a separate family, entails a modification in the 
definition of the Physeteridcs (vol. xv. p. 395). Even 
more interesting is Argyrocetus , also from the Miocene of 
Chubut, on account of the fact that the occipital condyles, 
instead of being adpressed to tho skull, arc as prominent aB 
in any ordinary mammal, and that the nasals are squared 
bones covering the hinder part of the nose-chamber. The 
latter feature was previously unknown among the Toothed 
Whales, and its occurrence in the Patagonian genus removes 
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one ?^. objections which have been urged against the 
possibility of the Whalebone Whales tracing their descent 
to the aforesaid group. Yet another Chubut Cetacean — 
Prosgualodon — indicates a distinct type of SqvalodontidcB , 
characterized by the shortness of the skull, the nasal 
bones in this genus also roofing over tho chamber of the 
nose to a small extent. Becent researches tend to show 
that the extinct Zeuglodon was furnished with bony 
armour. 

Rodentia . — Since no very remarkable discoveries of new 
forms— -either living or extinct — have been made in the 
orders Insectivora and Chiroptera, these may be passed 
over with the observation that considerable modifications 
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have been made in tho taxonomy and nomenclature of the 
latter group. Among the Ilodentia, on the other hand, 
not only are the taxonomic and nomenclatural changes 
greater, but many interesting new forms have been dis- 
covered. The Tillodontia (vol. xv. p. 432), as typified by 
Tillotherium, but including Esthonyx and other forms, all 
of which occur in the Eocene of North America, aro now 
generally regarded as a primitive section of tho order, to 
which in taxonomic series the Dulplicidenta will come next. 
In these Tillodonts the skull, although to a great extent 
Itodent-like, exhibits archaic features in the form and size 
of the brain-cavity, as it docs in the retention of small 



508 MAMM 

canines and the anterior premolars. On the other hand, 
the incisors — especially one pair — exhibit an approxima- 
tion to the scalpriform character of those of modern 
Rodents, this being less apparent in the earlier Eathonyx 
than in the later TUlotherium . 

For the modification* in the taxonomy of the true Rodents, the 
reader may consult a paper by 0. Thomas in the Proc. Zool. Soc. 
London for 1896, and a monograph of the order by T. Tullberg, 
published at Upsala in 3899 ; the views of those writers are by no 
means altogether in accord. All aro now agreed that the A noma - 
hvridas (veil, xv. p. 417) are markedly different from the Squirrels. 
Two new West African representatives of the group — Idiurua (Fig. 

8) and Zenker ella (Fig. 4) — have been discovered, tho second of these 
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being dovoid of a dying membrane. From tho Miocene of North 
Araerioa has boon described the extinct family Mylagaulidcn, allied 
to the Caatoridm . In the Muridce a host of now existing forms have 
been found, among the more interesting being Xeromya , Leptomya , 
and Ghrotomys , allied to the previously isolated Australian genus 
Hydromya , which is restricted to the Philippines and Australia. 
Other peculiar Philippine Murines are Patomya, Carpomys, Ithyn - 
chomys, and Gratcromys , all being confined to tho mountains of 
Luzon ; tho third is remarkable for its Shrew-like muzzle, and the 
fourth for its huge size and long liair. The Bathyergidm (vol. xv. 
p. 419) have boon separated as a family from the Spalacida , and the 
Hetcromyidcr, from the Geomyidcn. From a distributional point of 
view the discovery of n Jumping Mouse (Zapua) in north-eastorn 
Asia is important. The Cape Jumping Hare (Pedetea, vol. xv. 
p. 420) is now romovod to tho Hystrioomorpha, where it forms a 
family by itself, in the neighbourhood of which some consider 
the Anomaluridm should find a place. From the Old-World 
Hyatricidm tho American Porcupines have been separated as a 
distinct family, under the name of Erethizontidce . The Hyatrico- 
morpha have always been strongly represented in South America, 
and a number of extinct types more or Iobs intimately related to 
the existing representatives of the group have been recorded from 
tho Miocene of Patagonia. None of these demand, however, 
Bpecial mention, with the exception of Megamya , which was a 
huge Rodent allied to the Oapybara, estimated to have rivalled an 
ox in bulk. 

Ungulate . — Very great lias been the advance in our 
knowledge of the past history of this order since 1883, 
more especially as regards the South American Miocene 
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forms, and it is now no longer practicable to subdivide 
the order into the two groups of Ungulata Vera and 
Subungulata (vol. xv. p, 422). The most primitive 
representatives of the group are the Eocene forms 
constituting the suborder Condylarthra, of which the 
North American Phenacodu* and Hyracops are the 
best known. In these small and generalized Ungulata, 
which are but little differentiated from the ancestral Carni- 
vora, the brain is small and smooth, the cheek-teeth are 
short-crowned and tuberculated, with the premolars less 
complicated than the molars, the number of the teeth 
being usually the tyjfical forty-four. The articular heads 
of the bodies of the vertebrae are flat, the lower end of the 
humerus is perforated on the inner side, and the feet, 
which are more or less plantigrade, are five-toed, with the 
median digit tho largest of the series. In the carpus tho 
bones of the upper and lower row are arranged in vertical 
lines, without being alternated (vol. xv. p. 422, Fig. 100). 
Teeth resembling those of Phenacodus occur in the Swiss 
Eocene bone-beds. 

Hyracoidea. — All tho existing representatives of this 
suborder are now termed Procavia , instead of being classed 
in two genera as Tlyrax and Dendrohyrax . More im- 
portant is the occurrence of an extinct genus — Pliohymx 
— in the Pliocene of Greece and Samos, its lower jaw hav- 
ing long ago been described under the preoccupied name 
Leptodon. A skull from the Miocene of Patagonia lias 
been named Archasohyrax , and, if really referable to the 
present group, is of much interest, especially if, as seems 
probable, some of the under-mentioned Toxodonts are re- 
lated to the Hyracoidea. 

Toxodontia . — As the description of the suborder Ambly- 
poda requires but little amendment, it must suffice to say 
that the proper title of its typical family is IJintatheriidw. 
At the conclusion of the notice of the Amblypoda in the 
earlier article (vol. xv. pp. 426, 427) mention is, however, 
made of several extinct South American Ungulates whoso 
position was left uncertain. Later discoveries have done 
much towards elucidating the true relationships of these 
and other forms, which are now assigned to several distinct 
suborders of Ungulata, showing more or less marked signs 
of affinity with the Perissodactyla. It may eventually 
become a question whether it will not. be advisable to ex- 
tend the limits of the latter suborder to include all these 
extinct groups, together with the existing Hyraces. 

Under the suborder Toxodontia may he included not only the 
typical Toxodon , but the more aberrant Typothcrium (or Mcso* 
thorium ) (vol. xv. p. 427, Fig. 106) of the Pleistocono of Buenos 
Aires, and the smaller Pachyrucus and Ilegetotherium of the Pata- 
gonian Miocene. All the members of the suborder havo tall- 
crowned and curved cheek-teeth, some or all of which havo 
persistent pulps, while at least one pair of incisors are rootless. 
Tho bodies of the cervical vertebra* have flat articular surface i, 
the bones of the two rows of the carpus alternate, and in the 
tarsus the navicular articulates with the calcaneuni, which, as in 
the Artiodaotyla, is articulated to the fibula, while the astru- 

§ alu8, which is slightly grooved above, is formed on the Perissu- 
aotyle plan. The number of toes varies between three and live, 
of which the middle one is the largest, and the femur may or may 
not havo a third trochanter. The Typotheriidai and Pachyrucidw 
are romarkable among the Ungulates for the retention of clavicles, 
and for their curious approximation in dentition and certain char- 
acters of tho skeleton to tho Rodentia. The dental formula of 
Typothcrium is given in vol. xv. p. 427 ; that of tho smaller 
Patagonian forms differs by tho larger number (§) of prcmolars. 
The toes were unguiculato rathor than uugulate. Certain allied 
Patagonian forms appear to show distinct affinity to the Hyraoes. 

The Toxodontidm differ from the preceding family by the loss 
of the clavicles, and the reduction of the digits to three in each 
foot. The typical genus 2'oxodon is represented by animals the 
size of a Rhinoceros, of which the entire skeleton is now known. 
Tho teeth, of which the approximate formnla is given in vol. 
xv. p. 427, all grow from persistent pulps ; those of the 
cheek-series aro very tall, highly curved, and with a simplified 
crown-structure. In the Miocene Neaodon , on tho other liand, 
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the cheek-teeth are shorter-crowned, and depart lees widely from 
a generalised Perissodactyle type, the total number of teeth being 
forty-four, and there being scarcely any gap in the series. Very 
remarkable changes occur in the dentition as age advanoes, most 
of the teeth eventually developing roots. Although the complete 
skeleton is not yet known, it is ascertained that the fomur differs 
from that of Toxodon in the retention of a third trochanter. 

Astrapotlieria , — Another group of Ungulates confined 
to the Miocene of Patagonia is typified by the genus Astra- 
potherium , represented by huge animals with cheek-teeth 
singularly like those of a Rhinoceros, and an enormous 
]>air of tusk-like upper incisors, recalling the upper canines 
of Machcerodv* on an enlarged scale. In the lower jaw 
are two large tusk-like canines, between which are three 
pairs of curiously-formed spatulate incisors, and in both 
jaws there is a long diastema. The dental formula ap- 
pears to bo i J, c J, p m f . 

Here may be provisionally placed the genus ffomalodontoOurium, 
of which the imperfect skull was alone known in 1883 (vol. xv. 

S . 427). The teeth have much lower crowns, and are of a less 
ecidedly Rhinocerotio type than in A strapotherium, and the 
whole dentition forms an even and unbroken series. The bodies 
of the cervical vertebra are short, with flattened articular surfaces, 
the humerus has an enormous deltoid crest, suggestive of fossorial 
powers, and the femur is flattened, with a third trochanter. 
According to the Argentine palaeontologists, the carpus is of the 
alternating Lyjnj, and the terminal phalanges of the pontodactyle 
feet are bifid, and very like those of Edentata. Indocd, this type 
of foot shows many Edentate resemblances. The astragalus is 
square and flattened, articulating directly with the navicular, 
although not with the cuboid, and having a slightly convex facet 
for the tibia. From the structure of the above-men tionod type of 
foot, which is stated to havo been found in association with the 
skull, it has boon suggested that Hotiuilodcmtotherium should be 
placed in the Perissodactyle family Chalicothcriidcc, but, to say 
nothing of the different form of the cheek-teeth, all the othor 
South American Miocono Ungulates arc so distinct from those of 
other countries that this seems unlikely. It may be suggested 
that we have rather to deal with au instance of parallelism — a view 
supported by the parallelism to the Equidoe presented by certain 
members of the next group. 

Litopterna . — A fuller study of the remains of the South 
American Pleistocene genus Macrauchenia (vol. xv. p. 428) 
shows that it can no longer be included in the Pcrissodac- 
tyla, as at present understood, and that it typifies a sub- 
order containing a number of Miocene forms. All were 
digitigrade forms, recalling in general build the Llamas 
and Horses ; they have small brains, and a facet on the 
calcaneum for the iibula. The cheek -dentition approxi- 
mates more or less to the Perissodactyle type. Both the 
terminal faces of the cervical vertebrae are fiat, the femur 
carries a third trochanter, the bones of both the carpus 
and tarsus are arranged in linear series, and the number 
of toes, although commonly three, is stated to vary be- 
tween one and five, the third or middle digit being in- 
variably the largest. Of the two families, the first is the 
ProterotheriidcB , which exhibits, in respect of the reduc- 
tion of the digits, a curious parallelism to the equine line 
among the Perissodactyla ; in this feature, as well as in 
the reduction of the teeth, it is more specialized than the 
second family. 

The molar teeth approximate to the Palmlherium typo, but 
have a moro or letts strongly developed median longitudinal cleft. 
The three- toed type is represented by Diadiaphorus, in which the 
dental formula is i L c p m f, and the feet arc very liko those 
of Jlipparion. The cervical vertebra are of normal form, the orbit 
(as in the second family) is encirclod by bone, the last molar has 
a third lobe, the single pair of upper incisors arc somewhat elon- 
gated, and have a gap botwoon and behind them, while the outer 
lower incisors are larger than the inner pair, the canines being 
small. The skull has a short muzzle, with elongated nasals. Re- 
mains of this and tho othor representatives of the group are found 
in the Patagonian Miocene. In Proterotherium , which includes 
smaller forms having the same, or nearly tho same, dental formula, 
the molar teeth differ from those of Diadiaphorus by the deeper 
median longitudinal cleft, which completely divides the crown into 
an inner and an outer moiety, the two cones of the inner half being 
united. According to tho description given by Argentine palm- 
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ontologists, this genus is also three-toed, the single-toed represen- 
tative of the famuy being separated as Thoatheriwm , but farther 
information with regard to this point is desirablo. It m, how- 
ever, oertain that there is a monoaactylate representative of the 
family, in which the lateral metapodials, or Bplint-bonea, are oven 
more reducod than in the Equida j. 

In the second family — Macrauckeniidce — the dentition is 
complete (forty-four) and without a gap, the crowns of nearly 
all the teeth being of nearly uniform height, while the 
upper molars are distinguished from those of the 
Proterotheriidce by a peculiar arrangement of their two 
inner cones, and the elevation of the antero-posterior 
portion of the cingulum so as to form an extra pit on the 
crown. To describe this arrangement in detail is im- 
possible here, but it may be stated that tho two inner 
cones are closely approximated, and separated by a 
narrow Y-shaped notch on tho inner side of the crown. 
The elongated cervical vertebrae are peculiar in that the arch 
is perforated by the artery in the same manner as in tho 
Llamas. In the Miocene of Patagonia the family ib repre- 
sented by the generalized genus Oxyodontotherium (in 
which Theosodon may apparently bo included). It 
includes animals ranging up to the size of a Tapir, in 
which the nostrils were more or less in the normal anterior 
position, and the cheek-teeth were Bhort-erowned, with the 
inner cones of the upper molars well developed and 
separated by a notch, and the pits of moderate depth. 
The last upper premolar is simpler than the molars, and 
the canine, which may be double-rooted, is like the earlier 
premolars. The radius and ulna, like the tibia and iibula, 
are distinct, and the metapodials are rudimentary. On 
the other hand, in Macrauchenia , which was a much 
larger Llama-like animal, the skull is elongated and narrow, 
with rudimentary nasals, and the aperture of the nose 
placed nearly on the line of the eyes and directed upwards, 
the muzzle not improbably having terminated in a short 
trunk. Deep pits on tho forehead probably served for tho 
attachment of special muscles connected with the latter. 
Very curious is the structure of the cheek-teeth, which are 
high-crowned, with the two inner cones reduced to mere 
points, and the pits on tho crown -surface large and funnel- 
shaped. In fact, the Perissodactyle type is almost lost by 
the socialization. The cervical vertebrae and limb-bones 
are very long, the radius and ulna being completely and 
the tibia and fibula partially united. The typical M. 
patagonica is a Pleistocene form as large as a Camel, 
ranging from Patagonia to Brazil, but remains of smaller 
species have been found in the Pliocene (?) of Bolivia and 
Argentina. It remains to add that the imperfectly known 
ticalabrinia, of tho Argentine Pliocene appears to occupy 
a position intermediate between Oxyodontotherium and 
Macrauchenia , having the nasal aperture situated in tho 
middle of the length of the skull, and the crowns of the 
cheek-teeth nearly as tall as in the latter, but with the lower 
molars furnished with a projecting process in the hinder 
valley, similar to one occurring in those of the former. 

Perissodactyla . — Since 1883 it has been discovered that 
the teeth described from the Upj»er Tertiary deposits of 
Europe, India, and North America as Chalicotherium (vol. 
xv. p. 429) belong to the same group of animals as tho 
Edentate-like limb-bones to which the names Macrotherium, 
Ancylothei'ium, Moropus , and Morotheriwm have been 
assigned. In spite of the Edentate-like feet, the teeth are 
so like those of Tiianotherivm , while the cervical vertebrae 
and upper limb- bones are so essentially Perissodactyle in 
character, that it seems best to regard the Ohalicot/ieriidoB 
as a branch of the Perissodactyla, in which the feet have 
acquired (or ? retained) an unguiculate character. Some 
palaeontologists prefer, however, to regard them as a distinct 
suborder, under the name of Ancylopoda. In this connexion 
it is important to observe that remains of 2 r itcmotheritm 
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appearance in the middle part of the Miocene, without our 
having hitherto had the slightest clue as to their connexion 
with more generalized types. The puzzle has, in a great 
degree, been solved by Dr C. W. Andrews, who, while 
travelling in the Fayum district of Egypt with Mr H. J. 
L. Beadnell, came across two Tertiary deposits which have 
yielded a previously unknown vertebrate fauna, a part of 
which is described in the Geological Magazine (September 
1901). From the upper beds, provisionally regarded as 
Lower Oligocene, were obtained remains of a small Masto- 
don-like animal ( Palasomastodon ), differing from Mastodon 


(vol xv. p. 429) have been recorded from the Balkans, and 
that the North American Tertiary genera Palceosyops , 

Limnosyops , and Lxnmotlieriim indicate a family 
(Limnothcriidce) closely allied in dental character to the 
lHtamotheriidce, but with a less complex fourth upper pre- 
molar, and no horn-like protuberances on the skull. Great 
advances have been made in our knowledge of the extinct 
Perissodactyla forming the ancestral stocks from which the 
existing representatives of the suborder have originated. 

Artiodactyla . — Somewhat similar observations apply in 
the case of the Artiodactyla, the working out by American 
palaeontologists of the complete descent of 
the Camels, from materials supplied by the 
Tertiary deposits of their own country, 
being one of the most important discoveries. 

Remains of true Camels ( Camelus), it may 
be mentioned, have been obtained from the 
Pliocene of North Africa, Russia, and 
Rumania. Agriochoerus , an ally of the 
Oreodonts, from the North American Mio- 
cene, is now known to have had claws like 
phalanges, the limbs having been described 
as Artionyx and Mesonyx. The Giraffe 
family, for which the name Giraffidce is 
now adopted in place of CamelopxirdalidcB 
(vol. xv. p. 432), is now known to include 
the living African Okapi ( Ocapia\ together 
with a number of extinct types. The Okapi 
(see coloured Plate), discovered by Sir H. 

Johnston in the Seinliki forest, between 
Lakes Albert and Albert Edward, is known 
by two skins, two skulls, and a slightly 
incomplete skeleton. The skull and denti- 
tion (only partially described at the date of 
writing) are distinctly Giraffe-like, the former Fio. B.— Dentition of Maeritherium lyonti. One-fourth natural Hiz«. (A) Upper tooth ; (B) front of 
being much more depressed than in the ?S out - th ? *f“.«** a lnci " ora : (C) left rtt ‘" ua of ,n “ dibl " from outw Bid *' 

Giraffe. The general form of the animal is 
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also Giraffe-like, but the neck and limbs are proportionately 
much shorter, and the ears are very large and broad. 
The immature specimen in the British Museum stands about 
5 feet at the withers. Very remarkable is the colora- 
tion. Most of the upper parts are chocolate-brown, with a 
purplish tinge ; but the sides of the face are pale puce, the 
forehead and ears reddish, and the nose and muzzle blackish, 
while the upj>er portion of the fore-limbs, and the buttocks, 
thighs, and upper part of the hind-legs are marked with 
wavy horizontal black stripes on a buff ground. Except 
for a black ring on the fetlocks, the liind-legs below the 
hocks are uniformly buff, but the fore-legs below the knees 
have in addition a longitudinal black stripe in front. 
The only reason tliat can be suggested for this strange 
tyj>e of coloration is that the forest is clear of foliage up 
to about the height of the animars thighs. In the British 
Museum specimen rudiments of a pair of horns are visible 
on the forehead, and other siweimens show that in the adult 
state both sexes are horned. Ocapia is allied to Palceotragus 
(from which Samotherium is probably inseparable), of the 
Pliocene of Greece, Samos, and Persia, in which the males 
were horned and the females hornless. Jlelladotheriwm , 
from the Grecian Pliocene, is an apparently hornless type. 
Sivatherium , I/ydaspitherium, and Bramatherium from 
the Indian, and Lihytherium from the North African 
Pliocene, are now known to be gigantic giraffoids, in the 
males of which one pair of horns at least were branched. 
In Sivatlixrvmi a simple pair of nasal horns stand in 
advance of the large branched, while in Bramathariwni an 
occipital pair are placed behind the branched frontal horns. 

Proboscidea . — The origin and birthplace of the Pro- 
boscidea have long been a puzzle to students of evolution 
and distribution, the Mastodons suddenly making their 


by the simpler last molar and by having five pairs of 
cheek-teeth simultaneously in use. The other remains are 
from a lower horizon, perhaps Upper Eocene, but possibly 
.newer. Most remarkable is a primitive proboscidean 
( Moerithervmi), with a nearly full series of front- and 
cheek-teeth, the latter being of a generalized Ungulate type. 
That this animal is an ancestor of the mastodons and 
elephants may be inferred from the enlargement of the 
second pair of incisors in both jaws and the small upper 
canines (Fig. 5). All the six pairs of cheek-teeth were in 
use at the same time. More problematical are the affinities 
of a huge Ungulate described as Barytherium , which in 
many respects resembles Dinotfierium , but in others seems 
to approach the gigantic XJintatherium of the North 
American Tertiaries. 

Carnivora . — The palasontologicul history of the Carni- 
vora Vera (vol. xv. p. 433) shows that the triple division 
of the order into the sections ASluroidea, Cy noidea, and 
Arctoidea is no longer tenable. The Canida ?, which is 
one of the most primitive families of the group, passes 
imperceptibly into the Ursidve, while the Mustelidae are 
just as intimately connected with the Viverridce. The 
JEluridm (, Ailuridm , vol. xv. p. 441) are now generally 
included in the Procyonidas ; and remains of a large 
species of the typical genus JElwrus have been discovered 
in the Pliocene of England and the Continent. Moreover, 
from the study of the skeleton, Professor Ray Lankester 
(Trans. Linn. Soc . — Zool. 1901) has shown that, instead 
of being a bear, ABlwropus (vol. xv. p. 441, Fig. 121) is 
nearly allied to Mlnras. 

Primates. — Two very remarkable extinct lemuroids of 
large size have been discovered in the superficial deposits 
of Madagascar, in one of which (Megaladapis) the upper 
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^cheek-teeth are of a tritubercular type (Fig. 6), while in the 
second and smaller form (Nesopithecus) the dentition makes 
a notable approximation to that of the C ercopithecidoe. 
Possibly these gigantic lemuroids were living in the times 
of the early voyagers. Dr F. Major has also discovered a 
remarkable similarity in the structure of the internal ear 
between the existing Malagasy lemurs and Adapis of the 
European Oligocene. From the Miocene of Patagonia 
have been obtained remains of a genus (Homunculus) 
nearly allied to the existing Cebidas . Much interest has 
been attracted by the discovery in a bed of volcanic ash in 



Fio. C. —Skull and hinder upper cheek-teeth of Megalad&pis. 


Java of the imperfect roof of a skull, together with two 
molar teeth and a thigh-bone, supposed to indicate a very 
low type of man-like creature, for which the name 
Pithecanthropus erectus has been suggested. The forehead 
is extremely low, with beetling brow-ridges, and the whole 
calvarium presents a curiously gibbon-like aspect. 
Although the capacity of the brain-case is estimated to 
have equalled but two-thirds that of an average modern 
man, the creature still appears to have been a member of 
the family Hominidce — assuming that all the remains are 
associated. (r. l*.) 

Man, Isl6 off the ancient Mona, an island in the 
Irish Sea, 33 miles west of England, 30 miles east of 
Ireland, 16 miles south of Scotland, and 56 miles north 
of Wales; greatest breadth 12 miles; length, north-east 
to south-west, 33 miles. 

Climate . — Recent observations enable us to give more 
accurate and detailed climatic statistics than were possible 
in 1882. The mean annual temperature of the 70 years 
between 1828 and 1897 was 49'0°, that of the summer 
being 57*2° and of the winter 42*0°. The mean variation 
between the warmest month (August), 58’5°, and the 
coldest (January), 41*4°, was 17°. The annual rainfall 
varies greatly in the different districts, the calculated 
mean of 70 years (1828-97) giving 61 inches on the 
summit of Snaefell, 47 inches at Ramsey, 46 inches at 
Douglas, 38 inches at Peel, 34 inches at Castletown, 28 
inches at the Point of Ayre, and 25 inches at the Calf of 
Man. Observations of bright sunshine show the Isle of 
Man to be one of the sunniest places in the British Isles. 

Minerals . — In 1899 the value of the lead obtained was 
£59,210 ; of the zinc, £24,701 ; and of the silver, £8236. 
The value of the granite quarried was £2445. 

Agriculture . — In 1900 the total acreage under all kinds 


of crops, bare fallow, and grass was 92,184, of which 
21,890 acres were under com crops (oats, 13,393 ; barley, 
7382 ; wheat, 814 ; rye, beans, and peas, 301), 10,938 
acres under green crops, 39,238 acres under rotation 
grasses, and 20,118 acres under permanent grass, <fcc. 
There were also 25,781 acres of mountain pasture and 
1026 acres of orchards, woods, and market-gardens. 
Horses, 3399 of which were used solely for agriculture, 
numbered 5139; cows, 21,988; sheep, 75,047; and 
pigs, 2679. 

Trade . — In 1900 the tonnage of vessels cleared for 
coastwise traffic was 717,150, and for foreign and colonial 
traffic, 668. The number of vessels (other than fishing- 
boats) registered as belonging to the Isle of Man in 1900 
was 91, and their tonnage was 13,233. In the same year 
there were 308 fishing-boats aggregating 5103 tons, which 
employed 1470 men and 212 boys. 

Internal communication has been much facilitated by 
the provision of tramways along Douglas Bay 1 (1883), 
between Douglas and Laxey 2 (1895), between Laxey and 
the summit of Snaefell 2 (1896), in Douglas 3 (1897), and 
between Laxey and Ramsey 2 (1898). 

Population has remained almost stationary since 1881. 
Total (1891), 55,608; (1901), 54,758. In 1901 the 
population of Douglas was 19,149; of Ramsey, 4672; 
of Peel, 3306 ; and of Castletown, 1963. 

Births , Marriages , and heaths . — The following are tlie rates 
per thousand of the population for five-year periods between 1884 
and 1898 



Births. 

Marriage#. 

Deaths. 

1884-88 

28*1 

6-97 

20*6 

1889-93 

26*4 

6-81 

19*8 

1894-98 

25*6 

710 

19 4 


Language . — Tho Manx language still lingers, the census of 
1901 showing that there were still about 4400 peoplo who 
understood something of it. There is now no one who docs not 
speak English. 

Elementary Education . — Total number of schools 53, 42 being 
Board and 11 denominational (6 Church of England, 3 Wes- 
leyan, 2 Roman Catholic). Percentage of attendance, 85 ’41 ; 
average attendance, 8206. Amount of Government grant per 
child, 19s. 8*ld. Receipts from rates, £8794; total expenditure, 
£30,222. 

Rateable Value . — The rateable annual valno of the parishes, 
towns, and villages was £392,528 in 1900. 

Revenue for the year ending 31st March 1902 was £78,382, 
and the expenditure £75,542. The present debt is £180,224. 
Tho largest rovomie raised was £91,339 in 1901, and tho debt 
reached its maximum amount, £219,531, in 1894. 

Poor Relief . — The total number of persons in receipt of poor 
relief in 1900 was 934, and its cost was £4842. 

Lunatics numbered 206 in 1901 ; their cost was £4168. 

History. 

Constitutional. — On the departure of the duke of 
Atholl in 1829 the Tynwald Court had no control over 
the surplus revenue, and this continued to be the case till 
1866, when it gained, if not the sole control of this 
revenue, 4 at least a substantial share in the disposal of it. 
Since 1866 it has also obtained a real instead of a 
nominal voice in fixing tho customs duties, subject to 
the veto of Parliament or the Treasury ; and of late years 
it has become the practice for this court to elect a com- 
mittee of its members to adviso tlie Governor in financial 
matters. 

Tho change of the House of Keys in 1 866 from a self- 
elected to a representative body has already been referred 
to (vol. xv. p. 452). In 1880 it established its right to 
regulate its own sittings, which had been disputed. The 

1 Horse. 9 Electric. * Cable traction. 

4 In the article in vol. xv. it was stated in error that the Keys 
gained the control of the surplus revenue in 1 866. 
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property qualification of the members of the House of 
Keys was abolished in 1892. In 1881 the franchise was 
lowered and extended to women, being conferred upon 
every person who (1), being a male, or a spinster or widow, 
is the owner of real estate of the annual value of not less 
than £4 ; or (2), being a male, is the occupier of real estate 
of the annual value of not less than £4 ; or (3), being a 
male, occupies lodgings of the annual rental of not less 
than £10. In 1892 women who were occupiers of real 
estate worth not less than £4 annually were also given a 
vote. 

In 1883 the whole 'Manx judicial system was trans- 
formed. Law and equity were fused, and the whole legal 
and equitable jurisdiction of the various courts was trans- 
ferred to the High Court of Justice. The effect of this 
and other changes has been virtually to assimilate, with 
very few exceptions, the Manx practice in the administra- 
tion of justice to the English. The office of Water-Bailiff 
was done away with in 1885. 

Ecclesiastical . — In 1878 a Bodor and Man Theological 
School was established for the training of candidates 
for holy orders. This school has been affiliated to Durham 
University. In 1880 four rural deaneries were estab- 
lished, and commissioners were constituted as trustees of 
endowments for Church purposes. In 1895 a cathedral 
chapter, with four canons, was constituted under the 
name of the “Dean and Chapter of Man,” the bishop 
being the dean of the cathedral church. A Church Sus- 
tentation Fund was established by Bishop Straton in 1894, 
with a view to supplementing the incomes of the clergy, 
which had been greatly reduced on account of the low price 
of corn. Since 1884 the jurisdiction of the Church courts 
has almost disappeared, all that now remains having refer- 
ence to affiliation questions, the swearing in of church- 
wardens, and the granting of faculties. There have been 
several Acts giving Nonconformists equal rights witli 
Churchmen. Among these are tho Burials Acts of 1881 
and 1895, which permit burials to take place in churchyards 
without the rites of the Church of England, and allow any 
burial service, provided it t>e Christian, in mortuary chapels. 

Social and Economic . — It was not till 1872, when the 
insular Legislature passed the Public Elementary Educa- 
tion Act, that the Manx Btate undertook any direct 
responsibility for education. This Act differed from the 
English Act of 1870 in three important jparticulars : (1) 
It at once constituted every town and pariah a school 
district under a school board ; (2) tho attendance of 
children was made compulsory ; and (3) every elementary 
school, those in connexion with the Church of Rome 
excepted, was obliged to provide for non-sectarian instruc- 
tion in religious subjects, and for the reading of the Bible 
accompanied by suitable explanation. Since the date of 
this Act education has made extraordinary strides. It 
becamo free in 1892, and a higher -grade school was 
established in Douglas in 1891. In 1876 vaccination was 
made compulsory, as also was the registration of births, 
marriages, and deaths in 1878. It was not till 1884 that 
the sanitation of the towns was seriously taken in hand, 
but ten years more elapsed before the sanitary condition 
of the island was dealt with by the passing of an Act 
which constituted parish and village districts, with com- 
missioners elected by the people, who had, in conjunction 
with a board elected by the Tynwald Court and an 
inspector appointed by it, to attend to all questions 
relating to sanitation and infectious diseases. As a result 
of these measures the death-rate has boon greatly reduced. 
In 1888 a permissivo poor law was established ; it has 
been adopted by all the towns except Peel and by six 
of the seventeen country parishes. Prior to this date 
the poor had been dependent on voluntary relief, which 


broke down owing to the growth of a temporarily em- 
ployed class occupied in administering to the wants of 
the summer visitors. In 1829 the insular harbours were 
practically unprotected from inshore winds, there was 
no low -water landing accommodation, and no regular 
communication with England by steamer. But since 
I860 extensive harbour works have been constructed 
which give great, though still inadequate, protection, and 
nearly all the landing accommodation required; and 
steamers run to and from England on every week-day 
during the year. Since 1844 numberless absurd and 
complicated regulations, which hampered trade, have been 
revoked, and, while the duties on spirits have been increased, 
those on articles of beneficial and universal consumption 
have either disappeared or have been greatly reduced. In 
1853 the infamous licence system, by which only limited 
quantities of such articles as spirits, tea, coffee, tobacco, and 
salt could bo imported, and then only by a few merchants, 
who, having pbtained a licence, combined and charged 
what prices they pleased to the unfortunate consumers, 
was abolished. 

Manx textile industries have, generally speaking, 
declined since 1880, being unable to compete with the 
larger and more completely organized manufactories 
elsewhere. Agriculture has, on the whole, improved 
since 1882, and its average condition in 1902 was not 
much inferior to what it was in England and Scotland. 
In 1900 commissioners appointed to inquire into the 
condition of local industries noted that there was need 
for better and more complete cultivation of the land, 
and that, as regards the crops, “neither Manx wheat 
nor barley is as good on an average as English; but 
that oats, the largest crop, is on tho whole fully equal to 
what is grown on the mainland.” They stated that the 
Government premiums for stallions and bulls, which had 
been established in 1889, had been beneficial in improv- 
ing the breed of horses and cattle, but that dairying was 
in a very unsatisfactory condition and butter “very unequal 
in quality.” The fishing industry is a declining one. 
Efforts to deal with this state of affairs have been confined 
to the making of bye-laws regulating the sea-fisheries in 
1894, and to the erection of a hatchery for lobsters and 
flatfish at Port Erin in 1902. Mining, on account of the 
low price of metals, is also on the wane. The discovery 
of an excellent quarry of granite at the Dhoon has led 
to the production of paving setts on a large scale. But 
there is one industry, for so it may really bo called, 
that of providing for summer visitors, which has greatly 
prospered, and the Isle of Man has become the most 
popular holiday resort in tho north of England. On the 
whole, it may fairly be said that the Manx people in 1 902 
formed a prosperous and contented community. 

During tho ten years 1891-1901 a considerable 
number of books relating to tho history, law, antiquities, 
language, folklore, and philology of the Isle of Man have 
been issued. The chief of them are mentioned in tho list 
given below. The most popular literary associations of the 
island, however, are those which centre round the novels 
of Mr Hall Caine, who, in his Deemster, Manxman , &c., 
has exploited the “ local colouring ” of the island in a way 
which has undoubtedly added to its general interest. 

Authorities. —History and Law: Spencer Walpole. The 
Land of Home Rule. An essay on the history and constitu- 
tion of the Isle of Man. London, Longmans, Green and Co., 
1893. —A. W. Moore, M.A. The Diocese of Sodor and Man. 
S.P.C.K.’s series of Diocesan Histories, 1893 ; A History of 
the Isle of Man , 2 vols. London, T. Fisher Unwin, 1900 ; The 
Statutes of the Isle of Man f rom 1817 to 1895 . Gill's edition, 0 
vols. Vol. i. 1883 to vol. vi. 1897. London, Eyre and Spottis- 
woode. — Richard Sherwood (Deemster). Manx Law Tenures . 
Being a short treatise on the law relating to real estate in the 
Isle of Man. Douglas, Robinson Bros., 1899. Archeology and 
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MDdm: P. M. 0. Kermodb, F.S.A. A Catalog ue of the Manx 
Crmm with Jtunic Inscriptions, 4c. Ramsey, Courier office, 1892. 
—A. W. Moore, M.A. The Folklore of the Isle of Man. London, 
D. Nutt, 1891. Language and Philology: The Book of Common 
Prayer in Manx Gaelic . Being translations made by Bishop 
Phillips in 1610 and by the Manx clergy in 1766. Edited by 
A. W. Moors, M.A., and John Rhys, M.A., LL.D. Together 
with the Outlines of the Phonology of Manx Gaelic , by John Rhys. 
Oxford, University Press, 2 vols., 1893-94.— Manx National Songs , 
with English words, from the MS. collection of the Deemster 
Gill, Dr J. Claque, and W. H. Gill, and arranged by W. H. 
Gill. London, Booseyand Co., 1896. — Manx Ballads and Music, 
edited by A. W. Moore, M.A. Douglas, G. and R. Johnson, 1896. 

A. W. Moore, M.A. The Surnames and Place Names of the 

Isle of Man. London, Elliot Stock, 1890. (a. w. M.) 

Manacor, a town in the island of Majorca, 1 1 miles 
from its eastern shore, and connected with Palma by rail. 
Its population was 16,461 in 1887, and 11,579 in 1897. 
A suburb of some importance has sprung up by the sea, 
styled Colonia del Carmen, with good modern houses. 

Managua, the capital of Nicaragua, Central 
America, situated 1 mile from the foot of Lake Managua, 
32 miles south-east of Granada, with which it is connected 
by rail. There is communication with Momotombo at the 
head of the lake by small steamers, and thence by rail 58 
miles to the port of Corinto. It was chosen as the capital 
of Nicaragua in 1855, and on account of the improved rail- 
way communication with Corinto and with the interior its 
commercial importance has considerably increased, its chief 
trade being in coffee, of which the plantations in this 
district have almost superseded those of cotton. The prin- 
cipal building is the Palacio National, in the Corinthian 
style. A modern addition is the national, industrial, and 
scientific museum. Population about 18,000. 

Manahlkl. See Polynesia. 

Manaoag, a town in the north central portion of 
the province of Pangasinan, Luzon, Philippine Islands. 
There is rich agricultural land in its vicinity, which is 
level for the most part, and its inhabitants devote them- 
selves almost exclusively to rice-culture. The principal 
language is Pangasinan. Population, 17,000. 

ManaOS, a town in Brazil, at the mouth of the Rio 
Negro, and capital of the province of Amazonas, with a 
population estimated at between 30,000 and 50,000. It 
is an important commercial mart, esj>ecially for the fine 
Upper Amazon rubber, large quantities comfng from 
Bolivia. Some 8200 tons of this commodity were ex- 
ported in 1899-1900. It is connected with Par A by a 
cable down the Amazon, and a railway is projected up the 
Rio Madeira, which will groatly increase the business of 
Manaos. Though the town is of recent origin, it already 
possesses electric tramways, waterworks, electric street- 
lighting, and a fine opera-house. 

Manbhum, a district of British India, in the 
Chota Nagpur division of Bengal. The administrative 
headquarters are at l^urulia. 

Area, 4147 square miles ; population (1881), 1,058,228; (1891), 
1,193,325 ; (1901), 1,303,583, snowing an increase of 13 percent, 
between 1881 ana 1891, and of 9*24 per cent, between 1891 and 
1901 ; average density, 314 persons per square mile. Classified 
according to religion, Hindus numbered 972,509 in 1891 ; Mahom- 
medans, 53,255 ; Christians, 1532, including 78 Europeans ; 
aborigines, 166,029. The land revenue and rates in 1897-98 
were Rs.1,47,403 ; number of police, 353 ; number of boys at 
school (1896-97), 17,283, being 19*4 per cent, of the male popula- 
tion of school -going age ; registered death-rate (1897), 32*74 
per thousand. Manbhum contains the Jherriah coalfield, in 
the Damodar valley, where a large number of mines have been 
opened since 1894. Some of these are very small; but three 
employ more than 1000 persons each, with an output of more 
than 100,000 tons. The United Free Church of Scotland has a 
mission at Pakheria, with a printing-press that issues a monthly 
journal in Sonthali. The district is traversed by the Bengal- 
Nagpur Railway, with another line to the coalfield. 
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M MICllOj a department of the north-west of France, 
forming the peninsula of Cotentin, washed by the English 
Channel 

Area, 2475 square miles. The population, 620,865 in 1886, 
decreased to 488,631 in 1901. Births in 1899, 10,867, of which 
790 were illegitimate ; deaths, 10,695 ; marriages, 3620. The 
schools numbered in 1896, 1238, with 71,000 pupils, and the 
illiterate constituted 3 per cent, of tho population. Out of 
1,284,994 acres of cultivated laud ill 1896, 7/8,409 acres were 
plough-land and 420,094 acres natural pastures and grass lands. 
Tho wheat of 1899 yielded tho value of £718,000; barley, 
£312,000; buckwheat., £348,000; oats, £188,000. Its chief 
wealth, however, consists in its vast natural pastures and grass 
lands, which in 1899 returned a value of £2,080, 000, and in 
respect of which Manclie holds a front rank among the depart- 
ments of France. Apples rendered in 1898 the value of £887,000. 
The live stock of 1899 included 81,780 horses, 316,760 cattle, 
179,350 sheep, and 112,870 pigs. Tho total value of tho milk 
of the department was in 1899 £2,600,000. Manche has, how- 
ever, no industries of importance, with the exception of paper 
factories and some spiuning mills. Saint LG, the capital, had 11.604 
inhabitants in 1901 ; but Cherbourg (42,952 in 1901) is the largest 
town. 

Manchester, a county of itself, city, parliamentary 
and municipal borough and parish, in tho south-east of (lie 
county of Lancashire, England, the commercial centre of the 
English cotton district. With the borough of Salford, with 
which it is continuous, Manchester is about 180 miles north- 
east of London, in 53° 29' N. and 2° 14' 23" W. They stand 
on a level plain and on the rising ground to the north. 
The rivers are the Irwell, Medlock, Irk, and Tib. There 
are stations on the London and North-Western, the Mid- 
land, Great Northern, and Great Central Railways. There 
are about fifty passenger stations in the two boroughs, 
which are connected by rail with every part of the kingdom. 
The parliamentary and municipal boroughs of Manchester 
are not conterminous. The city boundaries were enlarged 
in 1885 from 4294 acres to 5933 by the inclusion of 
Bradford and Rusholme. In 1890 the addition of Blackley, 
Kirkmanshulme, Moston, Newton Heath, Openshaw, and 
West Gorton, with some minor readjustments in 1894, 
made the municipal area 12,911 acres. The population of 
the city was 505,368 in 1891, and 543,969 in 1901. The 
parliamentary borough contains 7945 acres, and had a 
population of 454,509 in 1891 and 475,455 in 1901, 
divided amongst six divisions. The parliamentary and 
municipal boundaries of Salford are identical, the area 
being ,5170 acres, and the population 198,139 in 1891 and 
220,956 in 1901. Both boroughs have as neighbours 
populous towns and urban districts. Tramways, as well 
as railways, run from Manchester to Oldham, Ashton, 
Eccles, Stockport, &c., with which places the city is con- 
nected by continuous lines of street. The length of the 
streets in the city of Manchester is 694 miles, and in the 
same area there are 78 miles of tramways. 

Parks and Statues . — There are in Manchester thirty-nine 
parks and open spaces. Some of these are small, and the 
total area is 1103 acres. Boggart Hole Clough, where 
great efforts have been made to preserve the natural 
features, is 76 acres in extent, and was the largest until 
1902, when Heaton Park, containing 692 acres, was 
purchased at a cost of £230,000. It was formerly the 
seat of the earls of Wilton, and includes Heaton House, 
one of Wyatt’s structures. In the Queen’s Park there is a 
museum, and periodical exhibitions of works of art are 
held. There, too, is a statue of Benjamin Brierley, a well- 
known writer in the Lancashire dialect. The Salford parks 
have an area of about 130 acres. The largest is Peel Park, 
in which there is a museum, library, and art gallery. The 
last-named, built from the bequest of Mr E. R. Langworthy, 
contains some notable paintings. The statues are not 
numerous. There are several in the Manchester town hall. 
In Piccadilly are statues of Sir Robert Peel, Dr Dalton, and 
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the Duke of Wellington. In Albert Square are statues of corporate body originating from the liberal bequests of Sir 
the Prince Consort, Bishop Fraser, John Bright, Gladstone, J oseph Whitworth. The Institute contains a valuable collec- 
and Oliver Heywood. In St Ann’s Square is a statue of tion of works of art, and stands in the centre of the park, 
Cobden. A statue of Dr J. P. Joule in the town hall which is maintained as a woodland park and pleasure- 
should also be named. The Whitworth Park occupies an ground. In the park is a sculpture group of Christ and the 
exceptional position, as it is not the property of the Children by George Tinworth from the designs of Mr R. D. 
Manchester corporation, but of the Whitworth Institute, a Darbishire, by whom it was presented. A Diamond Jubilee 
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Btatue of Queen Victoria stands in Piccadilly, and another Chester post office, Brown Street, is a handsome building, 
statue of her Majesty by Princess Louise, Duchess of completed in 1887. It suffers, like many other fine 
Argyll, is placed on the new porch of the Cathedral. structures in the city, from being hemmed in by streets, 

Public Building *. — The chief public buildings are the which prevent the proportions from being seen to advantage. 
Royal Infirmary, which occupies a central position in Other public buildings are the Free Trade Hall, the Royal 
Piccadilly, and the Town Hall, erected at a cost, including Exchange (1869), the Assize Courts (1864), and the city 
interest, of XI, 062, 565. Around the great hall are a police courts (1871). The Royal Institution was transferred 
series of twelve mural paintings by Mr Ford Madox to the corporation in 1882, and the permanent collection 
Brown. The organ cost X52C9, and the IkjIIs and clock of works of art then existing has been considerably in- 
X6985. The town hall was opened in 1877, and contains creased by purchases, to which purpose X2000 is yearly 
314 rooms. There are also eleven district town halls and devoted. It is known as the City Art Gallery, 
public rooms Irclonging to Manchester. Salford, Pendle- Manchester Ship Canal — The most important event in the 
ton, and Broughton have each a town hall. The Man- modern history of the district is the creation of the ship canal, by 
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which Manches ter end Salford hare a direct communication with 
the eea at K f rtV" 1 , near Liverpool. The idea of making Man- 
chester a port was an old one. After various schemes had been 
proposed, and after a long and costly parliamentary struggle, the 
work of construction was begun in November 1887 under the 
superintendence of Mr (afterwards Sir) Edward Leader Williams, 
as engineer. Mr T. A. Walker, who was the contractor, died in 
1889, and the completion of the work was taken over from his 
executors by the company and finished under contracts. The 
cmh iI was opened for traffic in January 1894. The official opening 
ceremony was on 21st May 1894, when Queen Victoria visited 
Manchester. The total expenditure on capital account has been 
£15,178,402, including £1,224,451 paid for land and compen- 
sation and £1,786,318 for the Bridgewater canal, now absorbed in 
the greater undertaking. The original share capital of £8, 000, 000 
and £1,812,000 raised by debentures having been exhausted, the 
corporation of Manchester advanced on loan a further sum of 
£5,000,000. (For the engineering features see Canals: Ship 
Canals.) The Manchester canal is a remarkable example of con- 
structive skill; and whilst the original shareholders havo not 
received the anticipated returns from these investments, the canal 
has had a beneficial influence on the trade and the district. Since 


the opening for traffic the yearly tonnage has l>een : — 


1894. 

Tons. 

1890. 

Tons. 

1896. 

Tons. 

1897. 

Tons. 

Sea-borne traffic 
Barge traffic 

686,158 

239,501 

1,087,448 

271,432 

1,509,658 

316,579 

1,700,479 

366,336 

Total . 

925,659 

1,358, 876 

1,820,237 

2,065,815 


1898. 

1899. 

1900. 

1901. 

Sea-borne traffic 
Barge traffic 

2,218,005 

377,580 

2,429,168 

348,940 

2,784,843 

275,673 

2,684,833 

257,560 

Total . 

2,595,585 

2,778,108 

37060,516 

2,912,393 


Water-supply . — The water-supply is controlled by the corpora- 
tion. The works at Longdendale, begun in 1848, were completed, 
with extensions in 1884, at a cost of £3,147,803. The area 
supplied by Manchester waterworks was about 85 square miles, in- 
habited by a million people. The increase of trade and population 
led to the obtaining of a further supply from Lake Thirlmere, nt 
the foot of Helvellyn and 96 miles from Manchester. The water- 
shed is about 11,000 acres. The engineering difficulties of the 
alteration of the level of the lake and the conveyance of the water 
so great a distance were skilfully overcome. The daily con- 
sumption is over 32 million gallons. Manchester supplies in bulk 
many local authorities in the district between Thirlmoro and the 
city. The Manchester corporation have also established works for 
the supply of hydraulic power for various trado purposes. 

Lighting . — The gas lighting of Manchester has been in the 
hands of the corporation for many years. Salford 1ms separate 
gasworks, also under municipal control. It is possible that tho 
value and excellence of the gasworks may have retarded tho in- 
troduction of the electric light. Powers were sought in 1882 ; but 
differences arose between the corporation and the Board of Trade, 
and a provisional order was not obtained until 1890. Electricity 
works have been erected, tho light is supplied . in the central area 
of the city, and large extensions aro in progress for the remainder 
of Manchester and the adjoining urban districts. 

Sanitary Condition . — Although continuous efforts havo boon 
made, and the social condition of the mass of the peoplo has very 
greatly improved, Manchester and Salford have high death-rates. 
Dr John Tathara has constructed a Manchester life-table based on 
the vital statistics of the decennium 1881-90 ; and from this it 
appears that while in England and Wales of 1000 men aged 25 
nearly 800 survive to he 45, and of 1000 aged 45, 569 survive to 
be 65, in the city of Manchester the survivors aro only 732 and 414 
respectively. The expectation of life, at 25, is for England and 
Wales 86*12 years, and for Manchester 30*69 years. The city 
death-rate in 1891 was 26*0 per thousand living : in 1894 it was 19 *8 ; 
in 1898, 21*2. For the ten years ending 1900 the average death- 
rate was 23*4, that of Salford 24*1. The reports of the medical 
officers show that whilst the density of the population, the impurity 
of the atmosphere, and the pollution of the streams aro difficult 
elements in the sanitary problem, great efforts have been made 
towards improving the health of the people. 

Churches . — Manchester Cathedral, which was built as a parish 
and collegiate church and dates from the 15tli century, with traces 
of much older work, has been extensively restored, under Mr 
Champneys. The old churchyard has again been encroached upon 
to allow of the widening of Victoria Street. A new porch has been 
built in harmony with the rest of the structure. Tho Gordon 
memorial window and the recumbent statueB of Bishop Fraser and 
Mr Hugh Birley, M.P., should be named. In 1847 Manchester 
was created a bishopric. The wardens and fellows were converted 
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into deans and canons, and the parish church becamo the cathedral. 
The first bishop, James Prince Lee, died in 1870 ; tho second, JameB 
Fraser, died in 1885. He was sucoeeded by Dr James Moorhouse, 
formerly bishop of Melbourne. Including the cathedral, there are 
more than 100 Anglican churches in Manchester and Salford. Sal- 
ford is a Roman Catholic see. With Salford Cathedral there are, in 
the two boroughs, about forty places of worship belonging to the 
Church of Home. The other religious denominations include the 
Armenian Church, Baptist, Bible Christian, Catholic Apostolic 
Church, Christadelphian Ecclesia, United Friends, Congregation- 
alists, German Protestant, Greek, Independent Methodists, Jews, 
Labour Church, Methodist Hew Connexion, Hew Jerusalem 
Church, Presbyterians, Primitive Methodist, Salvation Army, 
Society of Frionds, Unitarians, United Methodist Free Church, 
Welsh 'Calvinistic Methodists, and Wesleyan Methodists. The 
Secularists and tho Positivists have also congregations. 

Philanthropic Institutions . — In addition to the Royal Infirmary, 
the Salford Hospital, St Mary’s Hospital, and other institutions 
of that type, mention may he maao of the Boys* and Girls* 
Refuges, and the Charter Street Ragged School and Working 
Girls’ Home — both of which are large and important. 

Literature, Science , and Art . — Numerous societies and institu- 
tions exist for the cultivation of learning. The Literary and 
Philosophical Society is one of the oldest in the kingdom, and has 
a high reputation. Tho Lancashire and Chester Antiquarian 
Society, the Record Socioty, and tho Clietham Society, have their 
headquarters in the city. There are nine daily papers, and many 
weekly papers and periodicals. The Manchester Quarterly is issued 
by the Manchester Literary Club. The success of the Art 
Treasures Exhibition in 1857 was repeated in tho Jubilee Exhibi- 
tion of 1887. In 165 days there were 4,765,137 admissions. The 
Manchester Academy of Fine Arts is a society of artists, and 
holds an annual exhibition in the city art gallery. 

University and Schools . — Tho oducational arrangements of the 
city are on an extensive scale. There are 74 board schools, 55 
belonging to the Church of England, 25 Roman Catholic, 5 British, 
and 5 Wesleyan. In Salford there are 24 board schools, 1 British, 
29 Church of England, 11 Roman Catholic, and 3 Wesleyan. The 
Moss Side School Board has two schools. Tho two corporations 
have taken an active interest in secondary education. The 
Manchester Municipal School of Technology is largo and well 
equipped. The School of Art forms one department, and in con- 
nexion with this there is an Arts and Crafts Museum. The Salford 
Technical School adjoins Peel Park, and is a handsome building, 
erected at a cost of £84,000. The Manchester Grammar School, 
founded in 1515, has earned a high reputation. It is connected by 
scholarships with Oxford University and the Victoria University. 
The foundation of William Huline maintains a grammar school at 
Alexandra Park. There are also four high schools for girls. The 
Victoria University received its charter in 1880, and in 1883 a 
supplementary charter conferring the power of granting degrees in 
medicine as well as in science and arts. Owens College, which was 
at first the only one in the university, has since been joined by 
University College, Liverpool, and tho Yorkshire College of Science, 
Leeds. A new educational type — that of a federal teaching uni- 
versity — was thus created ; but in consequence of the application 
of Liverpool for a separate charter, there iB a probability that the 
Victoria University will develop into three civic universities of 
Manchester, Liverpool, and Leeds. The original endowment 
of Owens College, founded under the bequest of John Owens, 
was about £100,000, but this has been greatly increased by 
othor benefactors. Mr Thomas Ashton’s gifts are estimated at 
£80,000. Dr Richard Copley Christie, formerly a professor, gave 
the building known as the Christie Library, which cost £21,000, 
and devoted £50,000 of the funds at his disposal as a legatee of 
Sir Joseph Whitworth to the erection of the Whitworth Hall. 
These, with the building containing the Manchester Museum (an 
admirably arranged collection illustrating geology, biology, and 
anthropology), complete the quadrangle of tne main college build- 
ings. There aro various large denominational colleges in tho 
district, and many of those preparing for tho ministry receive their 
arts training at Owens College. Tne Royal College of Music is 
another educational institution which should not be overlooked. 
The various authorities have a working agreement for the co- 
ordination of the educational work of the district 

Libraries and Museums. — The district has many libraries. Chet- 
ham's Hospital contains a blue -coat school for 100 boys and a 
public library. The Salford Museum and Library was founded in 
1849. This includes reference library, 5 lending libraries, and 
2 reading-rooms. The central building contains also the museum 
and art gallery. The Manchester Free Library was opened in 1852. 
There is now a large reference library, containing probably tho best 
working collection of books in the North of England, 13 lending 
libraries, and 5 reading-rooms. Tho stock of books amounts to 
292,000. By the generosity of Mrs Enriqucta Hylands tho city 
received in 1899 an endowed library of a remarkable character — the 
John Rylands Library, which has been erected by his widow to 
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the memory of a well-known Manchester worthy. The building 
is a noble and beautiful structure, and the library is large ana 
important. It includes the famous Althorp collection, which was 
bought from Earl Spencer and incorporated by Mrs Hylands into 
her scheme. The regulations for use of the Hylands Library are 
similar to those in force at the British Museum. Moss Hide, which 
is in the parliamentary limits, but lias its own urban council, has a 
municipal library, and also a small park and recreation ground. 

Recreation. — The recreation of the ]x>pulation is provided for in 
many ways. There are eleven theatres, mostly large in size. The 
concerts of gImhumI music and other tnusic'Al entertainments have 
more than local celebrity. The Bellevue Zoological Gardens is a 
favourite holiday place for working people. The Ancoats Recreation 
Committee have since 1882 had Sunday lectures, and occasional 
exhibitions of pictures, window gardening, Ac. The Ancoats Art 
Museum was founded to carry out the educational influences of art 
and culture generally. In addition to works of art, there arc 
concerts, lectures, reading circles, &o. The museum is worked in 
connexion with a university settlement. 

Manufactures and Commerce . — Manchester, whilst the centro 
of the cotton industry, is also the seat of large engineering and 
chemical trades. The central area is more and more occupied by j 
offices and warehouses, and the works and factories are grouped 
outsido. This process has been carried out so largely that the real | 
Manchester is difficult of definition. From one point of view tho j 
whole of south-east Lancashire, and somo portions oven of Cheshire 
and Derbyshire, may bo regarded as ono vast urban district, having 
many intereats and characteristics in common, although split up 
into separate areas of local government. The annual valuo 
of the city of Manchester increased from £2,943,545 in 1896 to 
£3,394,879 in 1901 ; that of Halford from £835,455 to £967,727. 
In the districts where there was more room for expansion the in- 
crease is also striking. Thus the auuual value of Stretford has 
risen from £143,956 to £194,366 within the years named ; the 
corresponding figures for similar urban districts adjoining Man- 
chester are equally demonstrative of the increase of trade and popu- 
lation. Tito amount passing tli rough tho Manchester bankers' 
cloariug- house in 1890 was £162,849,544 ; in 1899, £222,563,348; 
in 1900, £247,206,000 ; in 1901, £235,487,000. Manchester is the 
headquarters of the Wholesale Co-operative Society. 

Municipality. — Manchester received a municipal charter in 1838, 
received the title of city in 1853, and became a county borough in 
1889. Tho city is divided into 25 wards, and the corporation 
consists of 26 aldermen and 78 councillors. The mayor received 
tho title of Lord Mayor in 1898. The municipal charter of Sal- 
ford was grunted in 1844. There aro 16 wards. Sixteen aldermen 
and 48 councillors constitute the Town Council. Salford became 
a county borough in 1889. 

By the Reform Bill of 1832 Manchester received two and Salford 
one representative. In 1868 this was increased to three for Man- 
chester (each voter, however, having only two votes) and two for 
Salford. At present Manchester sends six and Salford throe 
members to tho House of Commons. 

Authorities. -- W. A. Shaw. Manchester , Old and New . 1894. 
— W. E. A. Axon. Annals of Manchester, 1885. — Harry 
It a whom. Historical Record of some Recent Enterprises of the 
Corporation of Manchester , 1 894 ; Official Manual of Manchester 
and Salford , 1902. -J. 1\ Harwakkh. Court List Records of 
Manchester , J882-im % 1731-1846 (1884-90), 12 vols. ; Constable's 
Accounts. 101S -47, 1743-76 (1891-92), 3 vols. ; Manchester 
Municipal Code , 1891 99, 5 vols. — George Saintsbury. 

Manchester , 1887. — J I a ml book ami Quids to Manchester. Edited 
by J. Howson Ray, F.R.C.S., 1902. (w. E. A. A.) 

Manchester, a township of Hartford county, Con- 
necticut, U.S.A., north-east of the centro of the state, a 
few milc» east of Hartford, containing an area of 21 squaro 
miles and including tho villages of Manchester, South 
Manchester, Manchester Green, and Bucklund. Its manu- 
factories include silk, paper, cotton, and needle mills, and 
factories of electric machinery and appliances. Tho total 
capital invested in manufacturing in 1900 was, $7,330,806, 
and the various establishments employed 3118 wage- 
earners, and had products valued at $5,939,943. Popu- 
lation (1890), 8222 ; (1900), 10,601, of whom 3771 were 
foreign-born. 

Manchester, a city of New Hampshire, U.S.A., 
capital of Hillsboro county. It is on the Mcrrimac 
river, at Amoskeag Falls, which furnish water-power 
for its manufactures. Its manufacturing establishments 
had in 1900 a capital of $22,426,125, employed an 
average number of 19,032 wage-earners, and produced 
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goods valued at $26,607,600. Of this total product, 
cotton goods were valued at $11,723,508, boots and shoes 
at $4,052,204, hosiery and knitted goods at $834,343, 
and foundry and machine-shop products at $511,208. 
Manchester is the seat of St Anselm’s College, a Homan 
Catholic institution, founded in 1893. In 1899 this 
had 19 instructors and was attended by 61 students. 
The assessed valuation of real and personal property in 
1900, on a basis of about 70 per cent, of the full value, 
was $32,706,794, the net debt of the city $1,627,025, 
and the rate of taxation $19*50 per $1000. Population 
(1890), 44,126; (1900), 56,987, of whom 24,257 were 
foreign-born and only 28 were negroes. The death-rate 
in 1900 was 19*2, the same as in 1890. 

Manchester, a city of Virginia, U.S.A., on the 
south bank of the James river, opposite Richmond, with 
which it is connected by bridges. Though within the 
limits of Chesterfield county, it is independent of county 
government. It is on the Atlantic Coast Line, the Sea- 
board Air Line, and the Southern Railways. It is a 
manufacturing city of some importance, using the water- 
power from the falls of James river at this point. Popu- 
lation (1880), 5729 ; (1890), 9246 ; (1900), 9715, of whom 
1 38 were foreign-born and 3338 were negroes. 

Manchuria. — The three provinces of China lying 
outside the Great Wall, generieally known as Manchuria, 
were described in the earlier volumes (xv. 465) of thia 
Encyclopaedia (ninth edition). Since 1883 the country 
has made considerable progress. Immigrants from the 
older and ovcr-]>opulated parts of China have been flocking 
thither in great numbers, and much new land has been 
brought under cultivation. The general progress in 
exemplified in the; returns of trade passing through the 
treaty-port of Newchwang. The total value of the trade 
in 1880 was H. taels 6,725,000, and in 1899 it had risen 
to H. taels 48,357,000 ; but in 1900, owing to the dis- 
turbed state of the country, it fell to £1,023,260, or H. 
taels 38,116,450. The population is estimated as follows 
for each of the three divisions : — 

Province of Shengking (Feng Tien) 4,000,000 

,, ,, Kirin 6,500,000 

,, ,, Hei lung chiang . . . 2,000,000 

Total . . 12,500,000 

The original population was entirely Manchu, but they 
are rapidly being elbowed out by the more industrious 
Chinese. Their number is estimated at from 2 to 3 
millions, or about 25 ]>er cent, of the whole j>opulation. 
Nearly all of them are officials or hangers-on at the 
various civil and military establishments, and but for 
the official support they receive in the shape of pay or 
perquisites, they would rapidly be squeezed out. Gold 
mines are worked at several places in the northern part of 
Manchuria, of which the principal aro on the Muho river, 
an affluent of the Amur, and near the Russian frontier. 
Minos are also worked at Kwanyin-shan, opposite tho 
Russian frontier town of liadevska, and at Chia-pi-kou, on 
an affluent of the upper Sungari. Manchuria has been 
claimed by Russia as her particular sphere of interest, and 
in the course of the disturbances of 1900, Russian troops 
occupied various parts of the country (see China). Eventu- 
ally a Manchurian Convention was arranged between China 
and Russia, by which Russia was to evacuate the province ; 
but various difficulties arose, and no actual ratification of 
this convention had been made by Russia up to June 1902. 
The Anglo-German agreement of October 1900, to which 
Japan also became a party, and by which it was agreed to 
“ maintain undiminished the territorial condition of the 
Chinese empire,” was considered by Great Britain and 
Japan not to exclude Manchuria ; * but Germany, on the 
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other hand, declared that Manchuria was of no interest to 
her. The AngloJapanese treaty of 1902, however, was 
ostensibly directed towards the preservation of Manchuria 
in Chinese hands. Railways are in course of construction 
by Russian capital from Port Arthur northwards vid 
Mukden, to connect with the Siberian main line to Vladi- 
vostok. British capital has been invested in the exten- 
sion of the Chinese Northern Railway to Nowchwang, 
and the fact was officially recognized by an agreement 
between Great Britain and Russia in 1899. 

Vide Blue Book, China , , No. 2 (1899), and ‘ * Report on Man- 
churia,” by Oolonel Browne, military attache, Blue Book, China, 
No. 1 (1899). 

Mandril* Pasquale Stanislao (1817- 

1888), Italian jurist ana statesman, was born at Castel 
Baronia, in the province of Avellino, on 17th March 1817. 
At Naples, where he studied law and displayed great 
literary activity, he rapidly acquired a prominent position, 
and in 1848 was instrumental in persuading Ferdinand II. 
to participate in the war against Austria. Twice he 
declined the offer of a portfolio in the Neapolitan Cabinet, 
and, upon the triumph of the reactionary party, under- 
took the defence of the Liberal political prisoners. 
Threatened with imprisonment in his turn, he fled to 
Piedmont, where he obtained a university professorship 
and became preceptor of tho Crown Prince Humbert. In 
1860 he prepared the legislative unification of Italy, 
opposed the idea of an alliance between Piedmont and 
Naples, and, after the fall of the Bourbons, was sent to 
Naples as administrator of justice, in which capacity ho 
suppressed the religious orders, revoked the Concordat, 
proclaimed the right of the State to Church property, and 
unified civil and commercial jurisprudence. In 1862 he 
became Minister of Public Instruction in the Rattazzi 
Cabinet, and induced the Chamber to abolish capital 
punishment. Thereafter, for fourteen years, he devoted 
himself chiefly to questions of international law and 
arbitration, but in 1876, upon the advent of the Left to 
power, became Minister of Justice in the Depretis Cabinet. 
His pronounced Liberal tendencies found expression in the 
extension of press freedom, tho repeal of imprisonment 
for debt, and the abolition of ecclesiastical tithes. During 
the Conclave of 1878 he succeeded, by negotiations with 
Cardinal Pecci (afterwards Leo XIII.), in inducing the 
Sacred College to remain in Rome, and, after the election 
of the new pope, arranged for his temporary absence from 
the Vatican for the purpose of settling private business. 
Resigning office in March 1878, he resumed the practice 
of law, and secured the annulment of Garibaldi’s marriage. 
Tho fall of Cairoli, in consequence of tho occupation of 
Tunis by France in 1881, led to Mancini’s appointment to 
the Foreign Office (April 1881), where ho conducted the 
negotiations for and concluded the Triple Alliance, and 
promoted a closer understanding between Italy and Great 
Britain, although, partly through lack of military prepara- 
tion, he declined to join in the British expedition to 
Egypt. In 1885, however, ho undertook an expedition to 
Massawa with the consent of Great Britain, and thus 
inaugurated Italian colonial policy. During the cholera 
epidemic of 1885 he accompanied King Humbert to Naples, 
and displayed great courage and activity in organizing 
measures of relief. In June 1885 he was succeeded 
at the Foreign Office by Count di Robilant, and died 
at Rome on 26th December 1888. A man of extra- 
ordinary versatility and of facile though verbose eloquence, 
Mancini possessed for many years considerable ascend- 
ancy over the Italian Chamber, and, while not a great 
statesman, left an indelible mark upon the history of his 
country. (h. w. s.) 


Mandalay, formerly the capital of independent 
Burma (?.v.), now the headquarters of the Mandalay division 
and district, as well as the chief town in Upper Burma. 
The division includes the districts of Mandalay, Bhamo, 
Myit Kyina, Katha, and Ruby Mines, with a total area of 
25,767 square miles, and a population (1891) of 641,466, 
(1901), 778,255, giving an average density of 30 in- 
habitants to tho square mile. There were 2950 towns 
and villages in 1898- 99, and the revenue paid was 
Rs.16,52,036. The Mandalay district has an area of 2071 
square miles, and a population (1891) of 375,055, (1901) 
367,230, showing a density of 177 inhabitants to the 
square mile. It is divided into five subdivisions, with 
seven townships and 786 villages. About 600 square 
miles of the district along the Irrawaddy river are flat land, 
noarly all cultivated. To the north and east of the district 
there are some 1500 square miles of high hills and table- 
lands, forming geographically a portion of the Shan table- 
land. Hero the fall to the plains averages 3000 to 4000 
feet in a distance of 10 miles. This part of the district 
is well wooded and watered. The rainfall in the plain is 
scanty. The Maymyo subdivision has very fine plateaus 
of 3000 to 3600 feet in height. The highest peaks are 
between 4000 and 5000 feet above sea -level. The Irra- 
waddy, the Myit-ngfc, and the Madaya are the chief rivers. 
The two last come from the Shan States, and are navig- 
able for between 20 and 30 miles. Thore are many 
canals in the district, most of which have fallen greatly 
into disrepair, and the Aungbinle, Nanda, and Shwopyi 
lakes also supply water for cultivation. A systematic 
irrigation scheme is being carried out by Government. 
The Sagyin hills near Madaya are noted for their alabaster, 
and rubies are also found, but in no groat quantity. 
There are 285£ square miles of forest reserve in the 
district, but there is little teak, and its quality is not 
great. The tracts are chiefly reserved for bamboos and 
the ordinary kinds of timber. The climate of the district 
is dry and healthy. During May and June and till 
August strong winds prevail. The thermometer rises to 
about 107° in the. shade in the hot weather, and the 
minimum in the month of December is about 55“. The 
rainfall is small, the average being under 30 inches (23*77 
in 1898-99). Epidemics are rare. 

Mandalay Town stands on tho left bank of the Irrawaddy, 
in 21° 58' N. and 96° 8' E. Its height abovo moan sea-lovel is 
316 feet. Its area is — town, 18*61 square miles, cantonmont, 6*14 
square miles ; total, 24*65. Mandalay is quite a modem town, 
and was built in 1856-57 by King Mmddn. It is now divided 
into the municipal aroa and tho cantonmont. The town covers 
an aroa of six miles from north to south and throe from east to 
west, and haB well -metalled roads lined with avenues of trees and 
regularly lighted and watered. The cantonment consists of the 
area inside tho old city walls, and is now called Fort Dufferin. 
In the centre stands the palace, a group of wooden buildings, 
many of them highly carved and gut, resting on a brick plat- 
form 900 feet by 500 feet, and 6 feet high. The greater part of 
it iB now utilized for military and other offices. The garrison 
consists of one regiment of British infantry, one British moun- 
tain battery, ana two regiments of native infantry. There 
are many fine pagodas and monastic buildings in the town. 
The population was 188,815 in 1891, and 182,498 in 1901, show- 
ing a decrease of 3 *36 per cent. The population is very mixed. 
Besides Burmese there are Zerhadis (Burman Maliommcdans, 
the offspring of a Mahonunedan with a Burman wife), Mahom- 
medans, Hindus, Suratis, Jews, Chinese, Shans, and Manipuris, 
called Kathe Kachins and Palaungs. The chief classes in 
tho district in 1891 wore Buddhists and Jains, 343,376 ; 
Mahommedans, 18,693 ; Hindus, 9613 ; and native Christians, 
2280. Trains run from Mandalay to Rangoon, Myit Kyina, 
and up the Mandalay-Kunlong railway, now in part open.. The 
steamers of the Irrawaddy Flotilla Company also ply in all 
directions. The chief public buildings are the court-house, 
the courts of the commissioner ana judicial commissioner, 
telegraph office, post office and general hospital. There are 
twenty bazaars, the chief of which, the Zegyo, was burnt in 1897, 
but is rebuilt. (j. 0. Sc.) 
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Mandaue, a town on the eastern coast of the 
island of Cebti, Philippine Islands, in 10° 26' N. Its 
climate is very hot, but healthful. The principal occupa- 
tion of its inhabitants is rice-culture. Cebd-Visayan is the 
language. Population, 15,000. 

Mandl, a native state of India, within the Punjab. 
It ranks as the most important of the hill states to which 
British influence extended in 1846 after the first Sikh war. 
The territory lies among the lower ranges of the Himalaya, 
between Kangra and Kulu. 

Area, 1131 square miles; population (1881), 147,017 ; (1891), 
166,923 ; (1901), 174,046 ; average density, 168 persons per 
square mile; estimated gross revenue, Ks. 4,30,000 ; tribute, 
Rs. 1,00, 000 ; military force, 691 men. The chief, whose title is 
raja, is a Rajput of old family. Owing to infirmity, he is 
assisted in administration by a British official. Considerable 
sums have been ex funded on roads and bridges. An important 
product of the state is salt, which is mined in two places. The 
British Government manages the mines, and pays to the raja 13 
annas on every maund of salt sold, which yielded him Rs. 1,01,264 
in 1897-98. The town of Manjji is on the left bank of the Beas, 
which is here a mountain torrent, 2991 feet above the sea. 
Population about 6000. 

Mandla, a town and district of British India, in 
the Jubbulpore division of the Central Provinces. The 
town is on the river Nerbudda, 1787 feet above the sea. 
Population (1881), 4732 ; (1891), 5057. 

The district of Manila, among the Satpura hills, has an area of 
6066 square miles ; population (1881), 301,760; (1891), 339,373 ; 
(1901), 297,464, showing an increase of 12 percent, between 1881 
and 1891, and a decrease of 12*36 per cent, between 1891 and 
1901 ; average density, 68 persons per square milo ; land revenue, 
Ks.1,46,000, being little more than one anna per acre ; cultivated 
area (1897-98), 446,923 acres, of which only 1078 wore irrigated ; 
number of police, 816; boys at school (1896-97), 2290, being 8*9 
per cent, of the male population of school -going ago, the lowest 
rate in the province; registered death-rate (1897), 96*24 per 
thousand, showing tho results of the famine. The principal crops 
are rice, wheat, other food grains, pulse, and oil-seeds. There is 
a little manufacture of country cloth. There is no railway, and 
few roads. The district suffered most severely from tho famine 
of 1896 97, partly owing to its inaccessibility, and partly from the 
shy habits of the aboriginal tribes. For an interesting account 
of the special difficulties of famine relief in Mandla see Ap* 
wmdix to tho Report, on the Famine in the Central Provinces 
Nagpur, 1898). The famine of 1900 was scarcely felt. 

Mandsaur, or Mandksuk, a town of India, in 
the native state of Gwalior, on the Raj pu tana Railway, 
31 miles south of Neonmcli. Population (1881), 22,596; 
(1891), 27,785. It gave its name to the treaty with 
Holkar, which concluded the Marathu-Pindari war in 1818. 
It is now a centre of the Malwa opium trade. In 1897-98 
the exports of opium amounted to 4574 chests, paying a 
duty of Its. 25,32,400. It has a school and dispensary. 

Mandvi, a seaport of India, in the native state of 
Cutch, within the Gujarat province of Bombay, 36 miles 
from Bhuj, and 1 82 miles by sea from Karachi. Popula- 
tion (1881), 35,980 ; (1891), 38,155. It is a weekly port 
of cadi for steamers of tho British India line, though 
vessels of 70 tons cannot come nearer than 500 yards. 
The pilots and sailors of Mandvi have a high reputation. 

Manet, Edouard (1832-1883), French painter, 
who is regarded as the most important master of the Im- 
pressionist school (q.v.), was born in Paris in 1832. After 
spending some time under the tuition of the Abb4 Poiloup, 
ho entered the College Itollin, where his passion for 
drawing led him to neglect all his other lessons. His 
studies finished in 1848, he was placed on board the ship 
Guadeloupe, voyaging to Rio de Janeiro, and during the 
passage never ceased sketching everything he saw. On 
his return he first studied in Couture’s studio (1851), 
where his independence often infuriated his master. For 
six years he was an intermittent visitor to the studio, 
constantly taking leave to travel, and going first to Cassel, 


Dresden, Vienna, and Munich, and afterwards to Florence; 
Rome, and Venice, where he made some stay. Some 
important drawings date from this period, and one picture; 
“A Nymph Surprised.” Then, after imitating Couture* 
more or less, in “The Absinthe-drinker” (1866), and 
Courbet in “ The Old Musician,” he devoted himself almost 
exclusively to the study of the Spanish masters in the 
Louvre. A group was already gathering round him — 
Whistler, Legros, and Fantin-Latour haunted his studio 
in the Rue Guyot. His “ Spaniard playing the Guitar,” in 
the Salon of 1861, roused much animadversion. Delacroix 
alone defended Manet, but, this notwithstanding, his 
“ Fifer of the Guard” and “Breakfast on the Grass” 
were refused by the jury. Then the “Exhibition of the 
Rej ected ” was opened, and round Manet a group was formed, 
including Bracquemond, Legros, Jongkind, Whistler, Har- 
pignies, and Fantin-Latour, the writers Zola, Duranty, 
and Duret, and Astruc the sculptor. In 1863, when an 
amateur, M. Martinet, lent an exhibition-room to Manet, 
the painter exhibited fourteen pictures; and then, in 
1864, contributed again to the Salon “The Angels at the 
Tomb” and “A Bull-fight.” Of this picture he after* 
wards kept nothing but the toreador in the foreground, 
and it is now known as “The Dead Man.” In 1865 he 
sent to the Salon “Christ reviled by the Soldiers” and 
the famous “ Olympia,” which was hailed with mockery 
and laughter. It represents a nude woman reclining on a 
couch, behind which is seen the head of a negress who carries 
a bunch of flowers. A black cat at her feet emphasizes the 
whiteness of the sheet on which the woman lies. This 
work is now in the Luxembourg, to which it was presented 
by a subscription started by Claude Monet (1890). It 
was hung in 1897 among the Caillebotto collection, which 
includes the “Balcony,” and a study of a female head 
called “ Angelina.” This production, of a highly indepen- 
dent individuality, secured Manet’s exclusion from the 
Salon of 1866, so that he determined to exhibit his pictures 
in a place apart during the Great Exhibition of 1867. In a 
large gallery in tho Avenue de l’Alma, half of which was 
occupied by Courbet, he hung no fewer than fifty paint- 
ings, and among them, besides the works already men- 
tioned, “ The Child with a Sword,” “ A Matador,” “ Lola 
of Valence” (from a poem by Baudelaire), “A Monk at 
Prayer,” “A Spanish Dance,” “A Vase of Flowers,” “Views 
of the Sea,” “A Young Woman in a Spanish Costume” 
reclining, and many others now scattered through public 
and private galleries. Only one important picture was 
absent, “The Execution of the Emperor Maximilian”; 
its exhibition was prohibited by tho authorities. From 
that time, in spite of the fierce hostility of some adver- 
saries, Manet’s energy and that of his supporters began 
to gain the day. His “Young Girl” (Salon of 1868) was 
justly appreciated, as well as the portrait of Lola; but 
the “Balcony” and the “Breakfast” (1869) were as 
severely handled as the “Olympia” had been. In 1870 
he exhibited “The Music Lesson” and a portrait of 
Mile. E. Gonzales. Not long before the Franco-Prussian 
war, Manet, finding himself in the country with a friend, 
for the first time discovered the true value of open air to 
the effects of painting in his picture “The Garden,” 
which gave rise to the “open air” or plein air school. 
After fighting as a gunner, he returned to his family 
in the Pyrenees, where he painted “The Battle of tbe 
Kearmrge and the Alabama” His pictures were now 
bought by collectors — MM. Duret, Gterard, Faure, Hecht, 
Ephrussi, and De Bellio. His “ Bon Bock ” (1873) created 
a furore. But in 1875, as in 1869, there was a fresh out- 
burst of abuse, this time of the “Railroad,” “Polichi- 
nelle,” and “ Argenteuil,” and the jury excluded the artist* 
who for the second time arranged an exhibition in his 
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studio. In 1877 his “Hamlet” was admitted to the 
but “Nana” was rejected. The following works 
were exhibited at the Salon of 1881 : “In the Conserva- 
tory,” “In a Boat,” and the portraits of Rochefort and 
Proust; and the Cross of the Legion of Honour was 
conferred on the painter on 31st December in that year. 
Manet died in Paris on 30th April 1883. He left, besides 
his pictures, a number of pastels and engravings. He 
illnst ratwi Let Ckatt by Champfleury, and Edgar Allan 
Poe’s Raven. 

Authorities. — Zola. Manet. Paris, 1867. — £. Bazire. Manet. 
Paris, 1884.— G. Geffroy. La vie artietique. 1893. (n. Fa.) 

Mangaldan 9 a town in the northern portion of 
the province of Pangasinan, Luzon, Philippine Islands, 
about two miles from the shore of the Gulf of Lingayen. 
Most of its inhabitants are engaged in rice-culture, for 
which the low and fertile fields in its vicinity are especi- 
ally adapted. The principal language is Pangasinan; 
Ilocano is also spoken. Population, 16,000. 

Mimaraldas Nathoobhal, Sir (1832- 

1890), Seth or head of the Kapole Bania section of Bom- 
bay, a caste of Hindus well known for their thrift and 
keen commercial instincts, was born on the 15th of Octo- 
ber 1832 of a family whose ancestors emigrated from the 
island of Diu to Bombay soon after the town came into 
British possession. His grandfather, Bamdas Manorcdas, 
amassed a considerable fortune, which, owing to the pre- 
mature death of his father, came into the sole possession 
of Mangaldas at the age of eleven. He had consequently 
to take charge of the business in early life, though he gave 
some of his time to English studies under a private tutor. 
He was married at sixteen to Sethanee Rukminbai, and 
had three sons and two daughters. After a happy wedded 
life of sixteen years, his wife died, when Mangaldas estab- 
lished a dispensary at Kalyan in her memory at a cost of 
about Its. 70,000, and built a special female ward in con- 
nexion with the David Sassoon Hospital in Poona at a 
heavy cost. As a merchant Mangaldas was upright and 
successful. In social matters he stood forth as a reformer, 
and to him the change to election from hereditary suc- 
cession to the headship of the caste is due. In the tur- 
moil caused by the attacks of Karsondas Mulji (q.v.) on 
the proceedings of the Vallabliacharyan maharajaH, 
Mangaldas was his firm supporter. From early years he 
espoused the cause of education. In 1862 he founded a 
fellowship in Bombay University to allow graduates to 
spend some years in Europe. A bequest in his will of a 
great sum enabled the University to establish seven other 
similar scholarships. He took keen interest in learning, 
and in such institutions as the Asiatic and Geographical 
Societies. In 1866 he was nominated to the Legislative 
Council, and sat there till 1874, his industry and in- 
dependent character being reflected in the debates. 
When failing health compelled him to retire, the local 
government expressed " the strong sense it entertained of 
his attention to business and devotion to the interests of 
the public.” In 1867 he revived the Bombay Association, 
a native political body, over which he presided for a time. 
In 1872 he was made C.S.L, and in 1875 the dignity of 
Knight Bachelor was also conferred on him. On tho 
25th November 1875 the Prince of Wales, being then in 
Bombay, honoured with his presence the marriage cere- 
monies of two of Manga! das’s sons. Besides a large dona- 
tion to the Irish Famine Fund, Sir Mangaldas is known 
to have expended Rs.75,00,000 on Indian charities. He 
died at Bombay on the 9th March 1890. (n. b. w.) 

MangalOfS. a seaport town of British India, 
administrative headquarters of the South Kanara district 
of Madras. Population (1881), 32,099 ; (1891), 40,922 ; 
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(1901), 43,821 ; municipal income (1897-98), Rs.47,430. 
The harbour is formed by the backwater of two small 
rivers. Vessels ride in 24 to 30 feet of water, and load 
from and unload into lighters. In 1897-98 the total sea- 
borne trade of tho district was valued at lis. 1,77,04, 146 ; 
79 vessels ontorod and cleared for foreign trade, with an 
aggregate burthen of 11,897 tons. The chief exports 
are coffee, cocoa-nut products, timber, rice, and spices. 
There is a small shipbuilding industry. In 1897-98, 19 
vessels were registered, of an aggregate burthen of 377 
tons. It has a large Homan Catholic population, with a 
European bishop, several churches, a convent, and a 
college. It is the headquarters of the Basel Lutheran 
mission, which possesses one of the most active printing- 
presses in southern India, and has also successfully intro- 
duced the industries of weaving and the manufacture of 
tiles. Two colleges (Government and St Aloysius) had 
164 students in 1896-97. Besides, there are four high 
schools, with 1016 pupils, as well as training schools for 
masters and mistresses. Five printing-presses issue three 
vernacular periodicals, and there are four libraries and 
literary associations. 

IMang Lon, a state in the northern Shan states of 
Burma. It is the chief state of the Yu or Wa tribes, some 
of whom are head-hunters, and Mang Lon is the only one 
which in 1901 had submitted to the British Government. 
The state bestrides the Salween, and extends from about 
21° 30' to 23° N., or for 100 miles along the river. 
Its width varies greatly, from a mile or even less on either 
side of the river to perhaps 40 miles at its broadest 
part near Takiit, the capital. It is divided into East and 
West Mang Lon, the boundary being the Salween. There 
are no Via or Wa in West Mang Lbn. Shans form the 
chief population, but there are Falaungs, Chinese, and 
Yanglam, besides Laliu. The bulk of the population in 
East Mang Lon is Vii, but there are many Shans and 
Lahu. Both portions of the state are very hilly, and the 
only flat land is along tho banks of streams in the valleys, 
and here the Shans are settled. There arc, however, pros- 
perous settlements and bazaars at Nawng Hkam and Mong 
Kao in West Mang Lon. The Vii of the eastern half have 
long since given up head -hunting, and many profess to be 
Buddhists. The population does not probably exceed 6000 
or 7000, and about 5000 of these are Vii. The capital, 
Takiit, is perched on a hill-top 6000 feet above sea-level. 
The Sawbwa is a Vii, and has control over two sub-states, 
Mot Hai to the north and Maw Hpa to the south. 

Manila, the capital and chief port of the Philippine 
Islands, situated on the west coast of Luzon. Its cathe- 
dral is in 14° 35' 31" N. and 120" 58' 03" E. Included 
within the municipality are Manila proper, sometimes 
called “Old Manila” or “ Intramuros,” and the wards or 
districts known as Binondo, Tondo, Trozo or San .Jose, 
Santa Cruz, Sampaloc, Quiapo, San Miguel, Ermita, Paco, 
and Arroceros. The important suburb of Malate, although 
continuous with Ermita, lies outside the city limits. Manila 
proper is enclosed by walls which were constructed about 
1690 and are in a very perfect state of preservation. The 
surrounding moat is choked with vegotation. Bronze 
smooth-bore cannon for centuries crowned the ramparts, but 
have all been removed. Only a saluting Littery remains. 
At the north-west angle of the wall is situated Fort Santiago, 
called the Black Hole of Manila, on account of the suffoca- 
tion of a number of native prisoners in one of its foul 
dungeons during the revolt which began in 1896. Within 
the walls are a fine cathedral, the cloisters of the Augus- 
tinian, Franciscan, Dominican, and Recollect friars, and of 
the Jesuits, spacious churches belonging to each of these 
orders, the mission church of the Capuchins, and a con- 
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vent and church belonging to the order of Santa Clara ; 
the Ayuntainiento, a fine building formerly occupied by 
municipal officers, and under American rule the head- 
quarters of the military government ; the Intendencia, or 
treasury building; Saint Thomas University, San Jos4 
Medical and Pharmaceutical College, and a school for 
primary and secondary instruction, known as San Juan de 
Letran, all in charge of the Dominicans; the Ateneo 
Municipal, a school for primary and secondary instruc- 
tion, in charge of the Jesuits; a nautical school, in charge 
of an officer of the United States navy; the so-called 
College of Santa Isat>el, which is a school for girls ; a large 
civil hospital, known as San Juan de Dios; the official 
residence of the archbishop; the Audiencia, or Supreme 
Court building ; a Government mint, cabbie of coining 
12,000 large coins and 11,000 small coins in a day of six 
hours; large and well-appointed barracks; several poor 
hotels and a considerable number of residences. Business 
within the walls is confined to a few small shops. The 
streets are so arranged that one side is always in the shade, 
and the more important of them are paved. The popu- 
lation of the Intramuros district is estimated at 14,000. 
Between its walls and the bay runs a fine drive, extend- 
ing southwards from the monument erected in honour of 
Simon de Anda on the Passig river, to the Luncta, an 
oval promenade by the sea, which is crowded with carriages 
every fine evening. The lotteries of heavy modern guns, 
which formerly lay in front of the city wall and at the 
southern end of the Luneta, were all removed in 1900. 
Immediately to the east of the Luneta is an open field, 
called Bagumbayan, the scene of public executions in 
Spanish days. To the southward of the Luneta and 
Bagumbayan are situated Ermita and Mulatc, the most 
desirable residential districts, on account of the sandy soil 
and the cool breezes from the bay. In Ermita there is 
a fine building belonging to the Jesuits, in which are 
thoroughly equipped meteorological, seismologieal, and 
magnetic observatories, and a normal school. Adjacent to 
this building is a fairly good astronomical observatory, 
also owned by the Jesuits. 

Paco has a few line residences, numerous native houses, and a 
Urge municipal cemetery, where the dead are buried in nicheR in 
two concontnc circular walls. The remaining districts of the city 
are on the north side of tlio Passig river, which is spanned by 
three bridges, known respectively as the Bridge of Spain, the 
Suspension Bridge, and tne Ayala Bridge. These structures are 
inadequate to meet the necessities of the public, and a fourth 
bridge was begun in 1900. The central span of the Ayala Bridge 
rests on an island, whore are situated an insano asylum and an 
orphanage. At its southern end is the largo new “Germinal” 
tobacco factory. At the northern end of the suspension bridge 
is a goo 1 cold-storage plant, opened to the public in 1900 ; at its 
southern end is the Government ice and cola-storage plant, which 
is oapablo of producing 60 tons of ioe daily, and nos 433,440 
cubic foot of cold storage, divided between ten refrigerating 
rooms for meat, sufficient lor 5000 carcases of beef, 7000 of sheep, 
and 107 tons of pork, and two rooms for game, fruits, and veget- 
ables. Binondo, on the north hank of the Passig, is tho most 
important district of the city and the centre of its great business 
interests. Its moro important buildings are the post offioo, 
the custom-house, the iiotol do Oriente, and “La Insular” 
tobacco factory. All tho largo foreign commercial houses and 
the banks are in Binondo. Two of its streets, the Kscolta and 
the Kosario, are the most important business stroets of the city. 
Iti the former are situated tne best shops, while the latter iB 
lined from ond to end with the Bhops of Chineso merchants. 
Tondo lios immediately to the north of Biuondo. It is a native 
residential quartor, but has some unimportant shops and “La 
Rosa ” tobacco factory. Many of the houses are or nipa. The 
greater part of this district was burned over by insurgents on the 
night of 22nd February 1899, and the most important market in 
the city was destroyed. In its place haB arisen a very large 
modern fireproof structure of iron and cement. Tondo church 
is one of the most conspicuous buildings in the city. In this 
district are the only cotton -mills in the Philippines and the 
Manila station of tho only railway. Santa Cruz and Quiapo are 
ocoupied chiefly by the residences and shops of the middle class. 
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There is a large tobacoo factory in the latter district. One of the 
finest churches in the city is situated in San Sebastian ; also a 
large distillery. In Ssn Miguel many of the finest residences are 
to be found, including the palace of the governor-general. The 
only brewery in the Philippines is in this district. In Trozo are 
situated a large gaol and penitentiary and the leper hospital, San 
Lazaro. 

Tho ground on which Manila i s built is flat, and at no 
point rises more than 15 feet above water-level at high 
tide. As a consequence, whole districts are often flooded 
during typhoons. Esteros, or creeks, connecting with the 
river, ramify through the city in various directions, and 
when improved will afford a valuable means of transporta- 
tion. They have always been used to a considerable 
extent by small native craft. Only a few of the principal 
streets are paved, but many others have been macadamized 
since the American occupation. The city has good water- 
works, and is well lighted by electricity. Under American 
administration it has been thoroughly cleaned ; two crema- 
tories for the destruction of garbage have been erected, and 
a third l>egun. No rapid transit facilities exist. There 
are two short tram lines, on which small cars are drawn by 
native ponies, the service thus afforded being wretchedly 
inadequate. There are six theatres, in two of which 
Euro}>ean companies sometimes appear. With the ex- 
ception of the churches, no high buildings have been 
constructed in Manila, on account of danger from earth- 
quakes. The better residences have a lower story of 
stone or brick and a second story of wood, with roof of 
tiles or corrugated iron. Window-glass is little used, its 
place being taken by thin squares of oyster shell set in 
sliding wooden frames. Lower-story windows are barred 
with iron. Small steamers engaged in the coasting trade 
can enter the Passig river, but large vessels are forced to 
lie in the bay, which is too large to afford them any pro- 
tection. Under Spanish administration, millions of dollars 
were expended on two breakwaters designed to cut off an 
extensive basin from the bay immediately south of the 
mouth of the river. The completion of these break- 
waters and the dredging of the basin thus formed will 
give excellent harbour facilities. A million dollars in gold 
were appropriated by tho United States in September 
1900 for the carrying out of this work. The relative 
commercial importance of Manila, as compared with other 
ports of entry in the Philippines, is set forth in the follow- 
ing table of entrances and clearances of vessels for the 
year ending 30th June 1900 : — 


Foreign Trade . 



Entered. 

Tonnage. 

Cleared. 

Tonnage. 

Manila .... 

412 

541,158 

348 

511,522 

All other entry ports . 

154 

125,155 

163 

130,458 


Coastwise Trade. 


| 

Entered. 

Tonnage. 

| Cleared. 

Tonnage. 

! Manila .... 

1280 

241,193 

217,882 

1310 

255,004 

| All other entry ports . 

2066 

| 2356 

225,998 


The volume of trade is increasing rapidly. The largest 
receipts from customs under Spanish sovereignty were 
$5,888,330 in 1897. For the fiscal year ending 30th 
June 1899 the receipts were $9,770,431. The popu- 
lation of Manila is estimated at 250,000 souls, of whom 
about 50,000 are Chinese. (d. c. w.) 

See also Philippines and Spanish-American War. 

M&nlng; f Frederick Edward (1812-1883), 
New Zealand judge and author, son of Frederick Maning, 
of Johnville, county Dublin, was bom on the 5th of July 
1812. His father emigrated to Tasmania in the ship 
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Ardent in 1 824, and took up a grant of land there. Young 
Maning served in the fatuous expedition which attempted 
to drive in the Tasmanian blacks by sweeping with an un- 
broken line of armed men across the island. Soon after- 
wards he decided to try the life of a trader among the 
wild tribes of New Zealand, and, landing in the beautiful 
inlet of Hokianga in 1833, took up his abode among the 
Ngapuhi. With them the tall Irish lad — he stood 6 feet 
3 inches— -full of daring and good-humour, and as fond of 
fun as of fighting, quickly became a prime favourite, was 
adopted into the tribe, married a chiefs daughter, and 
became a “ Pakeha-Maori ” (foreigner turned Maori). With 
the profits of his trading he bought a farm of 200 acres 
on the Hokianga, for which, unlike most white adventurers 
of the time, he paid full value. When New Zealand was 
jjeacefully annexed in 1840, Mailing’s advice to the Maori 
was against the arrangement, but from the moment of 
annexation he became a loyal friend to the Government, 
and in the wars of 1845-46 his influence was exerted 
with effect in the settlers’ favour. Again, in 1860, he 
persuaded the Ngapuhi to volunteer to put down the 
insurrection in Taranaki. Finally, at the end of 1865, 
he entered the public service as a judge of the Native 
Lands Court, where his unequalled knowledge of the 
Maori language, customs, traditions, and prejudices was 
of solid value. In this office ho served until 1881, when 
ill-health drove him to resign, and, two years later, to seek 
surgical aid in London, where, however, he died of cancer 
on the 25th of July 1883. At his wish, his body was 
taken back to New Zealand and buried there. A bust of 
him is placed in the public library at Auckland. Mailing 
is chiefly remembered as the author of two short books, 
Old New Zealand, and History of the War in the North 
of New Zealand against the Chief II eke. Both books were 
reprinted in London in 1876 and 1884, with an intro- 
duction by the earl of Pembroke. The former, written 
in an easy, gossipy style, embodies recollections of the 
days of tribal warfare, trading in heads, cannibalism, and 
anarchy, and as a sketch of Maori life and manners it is 
unrivalled, and must remain so. The story of Hoke’s war 
is dramatically put into the mouth of a Maori chief 
who took part in it, and shows an extraordinary grasp of 
the native mind and point of view. Maning, who was 
an excellent raconteur, and had a well -stored memory, 
wrote little else; but some of his judgments in native 
land disputes are of real historical interest, containing 
much more than dry technical expositions of tribal 
land titles. (w. r. r.) 

Manipur, a native state on the north-east frontier 
of India, in political subordination to the chief commis- 
sioner of Assam. Estimated area, 8000 square miles; 
estimated population (1881), 221,070; (1901), 283,957. 
The records of the census of 1891 were destroyed in the 
disturbances of that year. 

The countiy is called Kasse or Kathe by the Burmese, and the 
proper name of the capital is Imphal. Disputed successions 
nave always been a cause of trouble. The raja, Chandra Kirti 
Singh, died in 1886, and was succeeded by his eldest son, Sura 
Chandra Singh, who appointed his next brother, Kula Chandra 
Dhuya Singh, jubraj or heir apparent. In 1890 another brother, 
the senaputti (or commander - m - chief) Takendrajal Singh, de- 
throned the raja, and installed the jubraj as regent, the ex -raja 
returning to Calcutta. At the end of February 1891 the chief com- 
missioner of Assam (Mr Quinton) marched to Manipur with 400 
Gurkhas, in order to settle the question of succession. His purpose 
was to recognize the new ruler, but to remove the senaputti . After 
some futile negotiations with a view to the holding of a durbar, 
Mr Quinton sent an ultimatum requiring the surrender of the 
senaputti, by the hands of the political resident, Mr F. Grimwood ; 
but no result followed. An attempt was then made to arrest the 
senaputti , but after some sharp fighting, in which Lieut. Bracken- 
bury was killed, he escaped ; and the Manipuris then attacked the 
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British residency with an overwhelming force. Mr Quinton was 
compelled to ask for a parley, and he, Colonel Skene, Mr Grim- 
wood, Mr Cossins, and Lieut. Simpson, unarmed, went to the fort 
to negotiate. They were all there treacherously murdered, and when 
the news arrived the Gurkhas retreated (26th March) to Cochar, 
Mrs Grimwood and the wounded being with them. This led to 
a military expedition, which did not encounter much resistance. 
The various columns, converging on Manipur, found it deserted ; 
and the regent, senaputti , ana others were captured during May. 
After a formal trial, the senaputti and one of the generals of the 
rebellion were hanged, and the regent transported to the Andaman 
Islands. But it was decided to preserve the existence of the state, 
and a child of the ruling family, named Chura Cliand, of the age 
of five, was nominated raja. Ho was sent to be educated in the 
Mayo College at Ajinere. Meanwhile the administration was con- 
ducted under British supervision. In 1897-98 the total revenuo 
was Rs. 3, 46, 709, of which Rs. 1,94,348 woh derived from land and 
Rs.97,640 from house tax. The ex]>endituro included Rs.76,810 
for public works, Rs.58,901 for police, and a tribute of Rs.60,000 
imposed after the rebellion. The police force numbers 338 men. 
A Gurkha battalion is (>erinancntly stationed at Manipur. There 
are ten schools, with 594 pupils. Three roads are maintained— 
to Cachar, to Koliima in the Naga Hills, and to Tamniu on the 
Burma frontier. In 1897-98 the total imports were valued at 
Rs. 1,65, 000, chiefly piece goods, mineral oil, betel-nuts, and dried 
fish. The ex]>orts were Rs.93,000, chiefly cattle, tea-seed, and riee. 
During five years the rainfall averaged 8*0 ‘55 inches. 

See Grimwood, Mrs Ethel St Clair. My Three Years in 
Manipur . London, 1891.— Manipur : compiled from llie columns 
of the Pioneer , Allahabad, 1891. 

Manlsa, the ancient Magnesia ad Sipylum , the chief 
town of tho Saru-khan sanjak of the Aidin (Smyrna) 
vilayet of Asia Minor, situated in the valley of the Gediz 
Chai, Hormus, at the foot of Mount Sipylus, and con- 
nected by railway with Smyrna, Ala-shehr, and Konia. 
Manisa is an important commercial centre, and contains 
interesting buildings dating from the times of the Seljiik 
and early Osmanli sultans. It is tho seat of a flourishing 
American mission. The population amounts to 38,000 
(Moslems 22,000, Christians 15,000, Jews 1000). In 
1204 Manisa was occupied by John l)ucas, who, when he 
became emperor, made it the Byzantine seat of govern- 
ment. In 1313 the town was taken by Saru Khan, and 
in 1398 it submitted to the Osmanli sultan Bayezid I. 
In 1419 it was tho scene of an insurrection, which was 
crushed by Prince Murad, whose residence in the town as 
Murad II., after twice abdicating the throne, is ono of the 
most romantic stories in Turkish history. In the 17th 
century Manisa became the residence of the jiowerful Here 
Bey family, Kara Osman Oghlu. 

Manistee, a city of Michigan, U.S.A., capital 
of Manistee county, on the shore of Lake Michigan, at 
the mouth of Manistee river, on the west side of tho 
Lower Peninsula, at an altitude of 600 feet. It is 
irregularly laid out, is divided into seven wards, and has 
sewerage and water works (the Holly pumping system). 
It is entered by three railways — the Pere Marquette, the 
Manistee and Grand Rapids, and the Manistee and North- 
Eastern. It has extensivo salt manufactures from salt 
springs, and large lumber mills, including saw, shingle, 
and planing mills. It has also an extensive lake commerce. 
Population (1890), 12,812; (1900), 14,260, of whom 4966 
were foreign-born. 

Manitoba, a province of Canada, bounded on the 
S. by the United States, on the W. by A.ssiniboia and 
Saskatchewan, on the N. by Saskatchewan and Kce- 
watin, and on the E. by Keewatin and Ontario. (For 
the geology, fauna, and flora, see Canada.) Cold 
winters and warm summers, with a clear, bracing atmo- 
sphere, and small rainfall and snowfall, are the salient 
features of the climate. Tho table on the next page gives 
the normal temperature and precipitation at a number of 
places : — 
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Elevation. 

Feet. 

Average Temperature. 

Average 

Precipitation. 

Inches. 

Summer. 

Winter. 

Winnipeg 

Portage la Prairio . 
Brandon 

Russell . 

Fort Ellice . 
Sourisfonl . 

764 
854 
1194 
1830 
850 
| 1464 

59*7* 

61*7° 

58*4® 

55*8° 

57*9® 

63*8® 

1*5® 

0*7® 

0*2° 

-2*4® 

3*5® 

2*4® 

20*67 

18*84 

16*20 

18*04 

16*07 

13*57 


Area and Population . — The area covers 73,956 square 
miles, of which 64,066 are land and 9890 water. The 
population in 1871 was 18,995; 1881, 62,260; 1891, 
152,506; and 1901, 254,947 (138,332 males, 116,615 
females). The principal cities and towns are : Winnipeg 
(42,340), Brandon (5380), Portage la Prairie (3901), St 
Boniface (2019), West Selkirk (2188), and Morden (1522). 
In 1901, 49,102 families inhabited 48,415 houses, and 
the proportion of the urban population to the rural was 
27-5 to 72*5. In 1891 there wore 34,574 persons en- 
gaged in agricultural pursuits; in domestic and personal 
service, 6712 ; manufactures and mechanical industries, 
5267; professional, 2096; trado and transportation, 6335; 
non-productive, 932. Classified according to place of 
birth, the principal nationalities wore as follows in 
1901: — Canada, 180,853; England, 20,392; Scotland, 
8099 ; Ireland, 4537 ; other British jKWSOHsions, 490 ; 
Germany, 2291 ; Iceland, 5403; Austria, 11,570; Russia 
and Poland, 8854; Scandinavia, 1772; United States, 
6922; other countries, 4028. In 1901 the Indians 
numbered 5827 ; half-breeds, 10,372. 

Government. — The province is under a lieutenant-governor, 
appointed for a term of live years, with an executive council of 
five members, responsible to tho locul legislature, which consists 
of forty members. It is represented in the Dominiou Parliament 
by four senators and seven members in the House of Commons. 

Religion. — Classified according to religion, the various denomina- 
tions wore, in 1901, as follows: — Presbyterians, 65,810; Episco- 
palians, 44,874 ; Methodists, 49,909 ; Homan CatholieB, 86,622 ; 
Baptists, 9098 ; Lutherans, 16,473; Mennonites, 15,222 ; Greek 
Catholics, 7898 ; other denominations, 9903 ; not specified, 638. 

Education. — The dual system of education, established in 1871, 
was abolished in 1890, ana the administrative machinery consoli- 
dated under one superintendent and a council of public instruction. 
This act was amended iu 1897 to meet tho wishes of the Homan 
Catholic minority, but separate schools were not re-established, 
nor was the council divided into denominational committees. In 
1901 there were 1352 schools with 1669 teachers (618 males and 
1151 females) ; tho school population was 63,881, and the number of 
pupils registered waH 51,888 ; the average attendance was 27,550. 
There are collegiate institutes for more advanced education at 
Winnipeg, Brandou, and Portage la Prairie, with a total of 1094 
pupils enrolled. There is also a normal school at Winnipeg for 
the training of teachers. The total receipts during the year were 
$1,310,805, Government grant, $113,452, and municipal taxes, 
$653,359 ; expenditure, $1,272,617 : assets, $2,440,804 ; liabilities, 
$1,455,420; value of schools, lands, &e. , $1,650,338. There arc 
four denominational colleges and a university for higher education. 

Finance . — The principal sources of revenue are the annual sub- 
sidy from the Dominion Government, fees for registration of land 
titles, liquor liconcos, sale of lands, &e. The chiof items of revenue 
and expenditure for 1901 were as follows : — 


| Revenue. 1 Expenditure. 

Dominion Govt, subsidy . $483,087 

hand titles office, fees 86,4% 

Provincial lands, sales . 120,600 

Asylums, Ac. 64,427 

Interest . * 30,733 

Miscellaneous . . 227,746 

$1,008,063 

Civil government . $174,748 

Administration of justice . 80,262 

Education .... 168,908 
Agriculture and immigration 127,459 
Public works . . 30,944 

Miscellaneous . . . 400,860 

| $988,251 


The gross debt on 31st December 1901 was $10,240,488 ; total 
assets, $9,390,384. The Dominion Government debt allowance 
was $3,707,196; other assets, not including buildings and land, 
were $5,683,188. 

Agriculture . — The principal crops are wheat, oats, and barley. 
The manufacture of butter and cheese is rapidly increasing in 
importance. The number of beef cattle exported is also increas- 
ing, and mixed farming is becoming more general. The following 
table gives statistics of hold crops for the years specified : — 
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1888. 

1890. | 1894. 

190L 

Wheat. 

Oats . 

Barley 

Flax . 

Rye . 

Peas . 
Potatoes 

Other roots . 

Bushels. 
5,686,855 
9,478,965 
1,898,430 
No statistic 

»» 

»» 

»» 

»» 

Bushels. Bushels. 

14,665,769 17,172,883 
9,518,443 1 11,907,854 
2,069,415; 2,981,716 
s collected. | 866,000 

„ 59,924 

„ i 18,434 

„ 2,035,886 

„ 1,841,942 

Bushels. 

50,502,085 

27,796,588 

6,536,155 

266,420 

62,261 

16,349 

4,797,483 

2,925,362 


In 1901 there were 2,952,002 acres under crop eh follows : — 
wheat, 2,011,835 ; oats, 689,951 ; barley, 191,009 ; flax, rye, 
and peas, 24,564 ; potatoes, 24,429 ; and other roots, 10,214 ; 
average yield of wheat, 25*1 bushels per acre. An experimental 
farm of 670 acres is supported by the Dominion Government at 
Brandon ; the local government maintains a dairy school, and makes 
Bpecial efforts to encourage the manufacture of cheese and butter. 

Fisheries . — The fishonos are all fresh-water, principally white- 
fish, pickerel, and pike. The total value of the catch— including 
the adjoining portions of the North-West Territories— in 1900 was 
$718,159 ; the value of vessels, nets, Ac., was $300,980 ; of exports, 
$211,748. 

Manufactures . — The following table shows the growth of tho 
manufacturing interests : — 



| 1881. 

1891. 

Numbor of establishments 

. | 344 

1031 

Numbor of employes 

. i 1921 

4403 

Capital invested . 

. . $1,383,331 

$5,684,237 

Wages paid .... 

$755,507 

$1,905,981 

Cost of raw material 

. ! $1,924,821 

$5,688,151 

Finished product . 

. $3,413,026 j 

$10,165,182 


Commerce . — The table below gives statistics of exports, &e., for 
the period 1874 to 1901, at intervals of live years : — 


Year. 

Exports. 

ImiKirts. 

Duty. 

1874 

$797,762 

$1,797,033 

$67,472 

1879 

512,899 

1,140,871 

274,236 

1884 

722,730 

3,734,573 

661,038 

1889 

782,606 

2,191,083 

549,458 

1894 

1,864,964 

2,353,768 

602,466 

1899 

2,092,988 

5,095,715 

1,140,052 

1901 

1,081,992 

6,396,189 

1,016,973 | 


Railways . — In 1901 there were 2141 miles of railway in the 
province, * which constituted 11*6 per cent, of tho railway mileage 
of Canada. Tho principal railways arc the Canadian Pacific, 
Northern Pacific and Manitoba, and Canadian Northern. There 
was 1 mile of track to 20*9 squaro miles of area of the pro- 
vince. (j. Wii*.) 

Manitoba, a lake of the province of the same 
name, Canada, situated between 50° IT and 51" 48' N. 
and 97° 56' and 99° 35' W. It has an area of 1711 
square miles, a length of shore-line of 535 miles, and is 
at an altitude of 810 feet above the sea. It has a total 
length of 119 miles, a maximum width of 29 miles, dis- 
charge of 14,833 cubic feet per second,, and an average 
depth of 12 feet. The Waterhen river, which carries the 
discharge of Lake Winnipegosis, is the only considerable 
stream entering the lake. It was discovered by Chevalier 
de la Verendrye in 1739. 

Manitowoc, a city of Wisconsin, U.S.A., capital 
of Manitowoc county, on the western shore of Lake 
Michigan, at an altitude of 592 feet. It has a regular 
plan, is divided into seven wards, and has three railways, 
the Chicago and North-Western, the Pere Marquette, and 
the Wisconsin Central. It has a large lake commerce and 
some manufactures. Population (1890), 7710; (1900), 
11,786, of whom 2998 were foreign-born. The death-rate 
in 1900 was 14*3. 

Mankato, a city of Minnesota, U.S.A., capital 
of Blue Earth county, on the Minnesota river, at its 
southward bend, in the southern part of the state, at 
an altitude of 778 feet. It is irregularly laid out, with 
six wards, and has four railways — the Chicago and North- 
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Western, the Chicago, Milwaukee and St Paul, the Chicago, I 
St Paul, Minneapolis and Omaha, and the Chicago Great I 
Western. It is in a rich farming region, and has consider- 
able trade and manufactures. Population (1890), 8838; 
(1900), 10,599, of whom 2578 were foreign-born and 7 
were negroes. 

Mannheim, a town of Germany, grand-duchy of 
Baden, on the Rhine, at the confluence of the Neckar, 39 
miles by rail north of Carlsruhe. It stands at tho head of 
effective navigation on the Rhine, and is not only the 
largest port on the upper course of that stream, but 
tho principal emporium for south Germany of such com- 
modities as cereals, coals, petroleum, timber, sugar, and 
tobacco, With an added large trade in hops, wine, and 
other south German produce. Owing to the rapid 
increase in the traffic, it was found necessary to 
make a new harbour on the other side of the Neckar, 
which was opened in 1898. The total volumo of the 
trade, by river and rail combined, increased from about 
H million tons in 1875 to very nearly 9 million tons in 
1898. The traffic by the Rhine increased from 6648 
vessels of 6,604,800 tons arrived and cleared in 1895 to 
12,935 vessels of 9,737,200 tons in 1899 ; and to this 
must be added the traffic up and down the Neckar, which 
also increased from 6243 vessels of 908,300 tons in 1895 
to 5556 vessels of 946,100 tons in 1899. In addition to 
the large harbour opened in 1875, a new commercial 
harbour was built on the opposite side of the Neckar in 
the last years of the 19th century, and a third harbour 
made at liheinau, three miles above the town. The last 
was entered by 3408 vessels of 573,130 tons in 1900, as 
compared with 2404 vessels of 388,621 tons in the preced- 
ing year. Mannheim is also the seat of very active and 
extensive industries, producing especially flour, ironware, 
machinery, agricultural implements, iron ships, chemicals, 
oils, cigars, wood-pulp and cellulose articles, carpets, sugar, 
soap, cement, aniline dyes, furniture, shoes, vehicles, 
clothing, books, beer, and spirits ; it has also several saw 
and planing mills. A new bridge was thrown across the 
Neckar in 1890-91. The town has been adorned with a 
monument to the Emperor William I. (1894) and two 
fountains (1898) in the palace courtyard, a monument of 
the war of 1870-71 (1896), and a monument to Bismarck 
(1900) near the principal railway station. Population 
<1885), 61,273; (1890), 79,058; (1900), 140,384. 

Manning, Henry Edward (1808-1892), 
Euglish Roman Catholic cardinal, was born at Totteridge, 
Hertfordshire, on 15th July 1808, 1 being the third and 
youngest son of William Manning, a West India merchant, 
who was a director of the Rank of England and governor, 
1812-13, and who sat in Parliament for some thirty 
years, representing in the Tory interest Plympton Earle, 
Lyinington, Evesham, and Ponryn consecutively. His 
mother, Mary, daughter of Henry Leroy Hunter, of 
Beech Hill, Reading, was of a family said to be of French 
extraction. Manning’s boyhood was mainly spent at Coombe 
Rank, Sundridge, Kent, where he had for companions 
Charles and Christopher Wordsworth, afterwards bishops 
of St Andrews and of Lincoln. He was educated at Harrow, 
1822-27, Dr Butler being then the headmaster, but 
obtained no distinction beyond being in the cricket eleven 
in 1825. He matriculated at Balliol College, Oxford, in 
1827, and soon made his mark as a debater at the Union, 
where Gladstone succeeded him as president in 1830. At 
this date he was ambitious of a political career, but his 
father, having sustained severe losses in business, found 
himself no longer in a position to leave his sons free of 

1 Purcell’s assertion that the year of his birth was 1807 rests on no 
trustworthy evidence. 
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any necessity to earn their living, and in these circum- 
stances Manning, having graduated in first-class honours 
in 1830, obtained the year following, through Viscount 
Goderich, a post as supernumerary clerk in the Colonial 
Office. This, however, he resigned in 1832, his thoughts 
having been turned towards a clerical career under Evan- 
gelical influences, which affected him deeply throughout 
life. Returning to Oxford, he was elected a Fellow of 
Merton College, and was ordained ; and in 1 833 he was 
presented to the rectory of Lavington with Graffham in 
Sussex by Mrs Sargent, whose granddaughter, Caroline, 
he married on 7th November of that year, the ceremony 
being performed by the bride’s brother-in-law, Samuel 
Wilberforce, afterwards bishop of Oxford and of Win- 
chester. Manning’s married life was of brief duration. 
His young and beautiful wife was of a consumptive 
family, and died childless (24th July 1837). The lasting 
sadness that thus early overshadowed him tended to 
facilitate his acceptance of the austere teaching of the 
Oxford Tracts ; and though he was never an acknowledged 
disciple of Newman’s, it was due to the latter’s influence 
that from this date liis theology assumed an increasingly 
High Church character, and his printed sermon on the 
“ Rule of Faith ” was taken as a public profession of his 
alliance with tho Tractarians. In 1 838 ho took a leading 
part in tho Church education movement, by which diocesan 
boards were established throughout the country ; and he 
wrote an oj>en letter to his bishop in criticism of the recent 
appointment of the ecclesiastical commission. In Decem- 
ber of that year he paid his first visit to Rome, and called 
on Dr Wiseman in coni] winy with Mr Gladstone. In 
January 1841 Shuttlewortli, bishop of Chichester, ap- 
pointed him archdeacon, whereupon he began a pe rsonal 
visitation of each parish within his district, completing 
the task in 1843. In 1842 he published a treatise on 
The Unity of the Church , and his reputation as an eloquent 
and earnest preacher being by this time considerable, he 
was in the same year appointed select preacher by his 
University, thus being called upon to fill from time to 
time the pulpit which Newman, as vicar of St Mary’s, was 
just ceasing to occupy. Four volumes of his sermons 
appeared between the years 1842 and 1850, and these had 
reached the 7th, 4th, 3rd, and 2nd editions respectively 
in 1850, but were not afterwards reprinted. In 1844 his 
portrait was painted by Richmond, and the same year he 
published a volume of University sermons, in which, how- 
ever, was not included the one on the ( ten powder Plot. This 
sermon had much annoyed Newman and his more advance d 
disciples, but it was a proof that at that date Manning 
was loyal to the Church of England as Protestant. New- 
man’s secession in 1845 placed Manning in a position of 
greater responsibility, as one of the High Church leaders, 
along with Pusey and Keble and Marriott ; but it was with 
Gladstone and James Hope (afterwards Hope-Scott) that he 
was at this time most closely associated. In the spring of 
1847 he was seriously ill, and that autumn and the follow- 
ing winter he 8]>ent abroad, chiefly in Rome, where he saw 
Newman “ wearing the Oratorian habit and dead to the 
world.” He had public and private audiences with 
the Pope on 9th April and 11th May 1848, but recorded 
next to nothing in his diary concerning them, though 
numerous other entries show an eager interest in every- 
thing connected with the Roman Church, and private 
papers also indicate that he recognized at this time grave 
defects in the Church of England and a mysterious 
attractiveness in Roman Catholicism, going so far as to 
question whether he might not one day be a Roman 
Catholic himself. Returning to England, he protested, 

| but with moderation, against the appointment of Hampden 
I as bishop of Hereford, and continued to take an active 
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part in the religious education controversy. Through the 
influence of Samuel Wilberforce, he was offered the post 
of sub-almoner to Queen Victoria, always recognised as a 
stepping-stone to the episcopal bench, and his refusal of it 
was honourably consonant with all else in his career as an 
Anglican dignitary, in which he united pastoral diligence 
with an asceticism tliat was, at any rate in those days, 
quite exceptional In 1850 the decision of the Privy 
Council, that the bishop of Exeter was bound to institute 
the Rev. G. C. Gorham to the benefice of Brampford 
SiKike in spite of the latter's acknowledged disbelief in 
the doctrine of baptismal regeneration, brought to a crisis 
the position within the Church of England of those who 
believed in that Church as a legitimate part of the in- 
fallible Ecdemi docens. Manning made it clear that he 
regarded the matter as vital, though he did not act on 
this conviction until no hope 
remained of the decision 
being set aside or practic- 
ally annulled by joint action 
of the bishops. In July he 
addressed to his bishop an 
open letter on “The Appel- 
late Jurisdiction of the 
Crown in Matters Spiritual,” 
and he also took part in a 
meeting in London which 
protested against the de- 
cision. In the autumn of 
this year (1850) was the 
great popular outcry against 
the “Papal aggression” (see 
Wikkman), ami Manning, 
feeling himself unable to 
take part in this protest, 
resigned, early in December, 
his benefice and his arch- 
deaconry; and writing to 
Mr Ilopo-Seott, who a little 
later became a ] toman 
Catholic with him, stated 
his conviction that the alter- 
native was “ either Home or 
licence of thought and will.” 

Ho was received into the 
Homan Catholic Church by 
Father Brownbill, S.J., at the church in Farm Street, on 
Passion Sunday, 6th April 1851. On the following Sunday 
lie was confirmed and received to communion by Cardinal 
Wiseman, who also, within ten weeks of his reception, 
ordained him priest. Maiming thereupon proceeded to 
Home to pursue his theological studies, residiug at tiie 
college known as the “Academy for Noble Ecclesiastics,” 
and attending lectures by Perrone and Passaglia among 
others. The Pope frequently received him in private 
audience, and in 1854 conferred on him the degree of D.D, 
During his visits to England he was at the disposal of 
Cardinal Wiseman, who through him, at the time of the 
Crimean war, was enabled to obtain from the Government 
the concession that for the future Homan Catholic army 
chaplains should not be regarded as part of the staff of the 
Protestant chaplain-general. In 1857 the Pope, proprio 
motu, appointed him provost (or head of the chapter) of 
Westminster, and the same year he took up his residence 
in Bayswater as superior of a community known as the 
“Oblates of St Charles,” an association of secular priests on 
the same lines as the institute of the Oratory, but with this 
difference, that they are by their constitution at the beck 
and call of the bishop in whose diocese they live. The 
community was thus of the greatest service to Cardinal 


Wiseman, whose right-hand man Manning thenceforward 
became. During the eight years of his life at BayBwater he 
was most active in all the duties of the priesthood, preach- 
ing, hearing confessions, and receiving converts ; and he 
was notably zealous to promote in England all that was 
specially Roman and papal, thus giving offence to old- 
fashioned Catholics, both clerical and lay, many of whom 
were largely influenced by Gallican ideas, and had with 
difficulty accepted the restoration of the hierarchy in 
1850. In 1860 he delivered a course of lectures on the 
Pope's temporal power, at that date seriously threatened, 
and shortly afterwards he was appointed a papal “ Domestic 
Prelate,” thus becoming a “ Monsignor,” to be addressed 
as “ Right Reverend.” He was now generally recognized 
as the able and effective leader of the Ultramontane party 
among English Homan Catholics, acting always, however, 

in subordination to Cardinal 
Wiseman ; and on the latter's 
death (15th February 1865) 
it was felt that, if Manning 
should succeed to the vacant 
archbishopric, the triumph 
of Ultmmontanism would 
be secured. Such a consum- 
mation not being desired by 
the Westminster chapter, 
they submitted to the Pope 
three names, and Manning’s 
was not one of them. Great 
efforts were made to secure 
the succession for the titular 
archbishop Errington, who 
at one time had been Wise- 
man's coadjutor with that 
right reserved to him, but 
who had been ousted from 
that position by the Pope 
acting under Manning's in- 
fluence. In such circum- 
stances Pius IX. could 
hardly do otherwise than 
ignore Errington’s nomina- 
tion, as he also ignored the 
nomination of Clifford, 
bishop of Clifton, and of 
Grant, bishop of South- 
! wark ; and, by what he humorously described as “ the 
Lord’s own coup d'&at” he appointed Manning to 
the archiepiscopal see. Consecrated at the pro-cathedral 
at Moortields (since destroyed) by Dr Ullathorne, bishop 
of Birmingham (8th June 1865), and enthroned there 
(Gth November), after receiving the palliwm in Rome, 
Manning began his work as archbishop by devoting 
himself especially to the religious education of the poor 
and to the establishment of Catholic industrial and re- 
formatory schools. He steadily opposed whatever might 
encourage the admission of Catholics to the national 
universities, and so put his foot down on Newman's 
project to open a branch house of the Oratory at Oxford 
with himself as superior. He made an unsuccessful and 
costly effort to establish a Catholic university at Kensing- 
ton, and he also made provision for a diocesan seminary 
of strictly ecclesiastical tyjie. Jealous of the exclusive 
claims of the Roman Church, he procured a further con- 
demnation at Home of the “ Association for the Promotion 
of the Unity of Christendom,” which advocated prayers 
for the accomplishment of a kind of federal union 
between the Roman, Greek, and Anglican. Churches, and 
in a pastoral letter he insisted on the heretical assumption 
implied in such an undertaking. He also worked for the 
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due recognition of the dignity of the secular or pastoral 
cWy/whoee position seemed to be threatened by the 
growing ascendancy of the regulars, and especially of the 
Jesuits, whom, as a practically distinct organization 
within the Church, he steadily opposed. In addition 
to his diocesan synods, he presided in 1873 over the 
fourth provincial synod of Westminster, which legislated 
on “ acatholic ” universities, church music, mixed mar- 
riages, and the order of a priest’s household, having 
previously taken part, as theologian, in the provincial 
synods of 1853 and 1859, with a hand in the preparation 
of their decrees. But it was chiefly through his strenuous 
advocacy of the policy of defining papal infallibility at 
the Vatican council (1869-70) that Manning’s name 
obtained world-wide renown. In this he was instant in 
season and out of season. He brought to Home a petition 
in its favour from his chapter at Westminster, and during 
the progress of the council he laboured incessantly to 
overcome the opposition of the “ inopportunista,” his 
belief in the importance of the definition for the welfare 
of the Church being as deep as it was sincere. And he 
never ceased to regard it as one of the chief privileges of 
his life that he had been able to take an active part in 
securing the definition, and in having heard with his own 
ears that doctrine proclaimed as a part of divine revelation. 
In 1875 he published a reply to Gladstone’s attack on the 
Vatican decrees; and on 15th March in that year he was 
created cardinal, with the title of SS. Andrew and 
Gregory on the Coelian. He was present at the death of 
Pius IX. (7th February 1878); and in the subsequent 
conclave, while some Italian cardinals were prepared to 
vote for his election to fill the vacant chair, he himself 
supported Cardinal Pecci, afterwards known as Leo XIII. 
With him, however, Manning found less sympathy than 
>vith his predecessor, though Manning’s advocacy of the 
claims of labour attracted Leo’s attention, and influenced 
the encyclical which he issued on the subject. After the 
Vatican council, and more especially after the death of 
Pius IX., Manning devoted his attention mainly to social 
questions, and with these his name was jxqmlarly as- 
sociated during tho last fifteen years of his life. From 
1872 onwards he was a strict teetotaller, not touching 
alcohol even as a medicine, and there was somo murmur- 
ing among his clergy that his teaching on this subject 
verged on heresy. But his example and his zeal profoundly 
influenced for good the Irish poor forming the majority of 
his flock; and the “League of the Cross” which he 
founded, and which held annual demonstrations at the 
Crystal Palace, numbered nearly 30,000 members in 
London alone in 1874. He sat on two royal commissions, 
the one on the housing of tho working classes (1884), 
and the other on primary education (1886) ; and in each 
case the report showed evident marks of his influence, 
which his fellow-commissioners recognized as that of a 
wise and competent social reformer. In the cause of 
labour he was active for many years, and in 1872 he set 
an example to the clergy of all the churches by taking a 
prominent part in a meeting held in Exeter Hall on 
behalf of the newly-established Agricultural Labourers’ 
Union, Joseph Arch and Charles Bradlaugh being among 
those who sat with him on the platform. In later years 
his strenuous advocacy of the claims of the working 
classes, and his declaration that “ every man has a right 
to work or to bread,” led to his being denounced as a 
Socialist. That he was such he denied more than once 
(Lemire, Le Cardinal Maiming et son Action Social e, 
Paris, 1893, p. 210), nor was he ever a Socialist in prin- 
ciple ; but he favoured some of the methods of Socialism, 
because they alone seemed to him practically to meet the case 
of that pressing poverty which appealed to his heart. He 
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took a leading part in the settlement of the dockers’ strike 
in the autumn of 1889, and his patient and effectual 
action on this and on similar occasions secured for him 
the esteem and affection of great numbers of working 
men, so that his death on 14th January 1892, and his 
funeral a week later, were the occasion for a remark- 
able demonstration of j>opular veneration. The Homan 
Catholic cathedral at Westminster is his joint memorial 
with his predecessor, Cardinal Wiseman. 

Whatever may have been the value of Manning’s services 
to tho Homan Catholic Church in England in bringing it, 
as he did, up to a high level of what in earlier years was 
commonly denounced as Ultramontanism, it is certain that 
by his social action, as well as by the earnestness and 
holiness of his life, he greatly advanced in the minds of 
his countrymen generally their estimate of the character 
and value of Catholicism. Pre-eminently he was a devout 
ecclesiastic, a “ great priest ” ; and his sermons, both 
Anglican and Catholic, are marked by fervour and dignity, 
by a conviction of his own authoritative mission as 
preacher, and by an eloquent insistence on considerations 
such as warm the heart and bend the will rather than on 
such as force the intellect to assent. But many of his 
instincts wero those of a statesman, a diplomatist, a man 
of the world, even of a business man ; and herein lay, at 
least in part, the secret of his influence and success. In- 
tellectually he did not stand in the front rank. He was 
neither a philosopher nor a literary genius. Among his 
many publications, written, it is only fair to admit, amidst 
the urgent pressure of practical work, there is barely 
a page or even a sentence that bears the stamp of 
immortality. But within a somewhat narrower field 
he worked with patience, industry, and self-denying 
zeal; his ambition, which seemed to many personal, 
was rather the outcome of his devotion to the cause of 
the Church ; and in the later years of his life especi- 
ally he showed that he loved righteousness and hated 
iniquity, and that he realized as clearly as any one 
that the service of God was incomplete without the 
service of man. 

The publication in 1896 of Manning’s Life, by Purcell, 
was the occasion for some controversy on the ethics of 
biography. Edward Purcell was an obscure, inaccurate, and 
small-minded Catholic journalist, to whom Manning, late 
in life, had entrusted, rather by way of charitable bequest, 
his private diaries and other confidential papers. It thus 
came to pass that in Purcell’s voluminous biography much 
that was obviously never intended for tho public eye was, 
perhaps inadvertently, printed, together with a good deal 
of ungenerous comment. The facts disclosed which mainly 
attracted attention were — (1) that Manning, while yet 
formally an Anglican, and while publicly and privately 
dissuading others from joining the Homan Catholic Church, 
was yet within a little convinced that it was his own duty 
and destiny to take that step himself ; (2) that he was 
continually intriguing at the back-stairs of tho Vatican for 
the furtherance of his own views as to what was desirable 
in matters ecclesiastical; (3) that his relations with 
Newman were very unfriendly; and (4) that, while for 
the most part he exhibited towards his own clergy a 
frigid and masterful demeanour, he held privately very 
cordial relations with men of diverse religions or of no 
theological beliefs at all. And certainly Manning does 
betray in these autobiographical fragments an unheroic 
sensitiveness to the verdict of posterity on his career. 
But independent critics (among whom may socially 
be named M. Francois dc Pressense) held that Manning 
came well through the ordeal, and that Purcell’s Life 
has great value as an unintentionally frank revelation 
of character. (a. w. Hu.) 
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Manouvris, Military.— Manoeuvres may be 
defined as the higher training for war of troops of all 
arms in large bodies, and have been carried out in most 
countries ever since the first formation of standing 
armies. In England no manoeuvres or camps of exercise 
appear to have liocn held till the beginning of the 19th 
century, when Sir John Moore trained the famous Light 
Brigade at the camp of Shomcliffe. In France, however, 
under Louis XIV., large camps of instruction were fre- 
quently held, the earliest recorded being that of 18,000 
troops at Compiegne in 1666; and these were continued 
at intervals under his successor. At these French camps 
much time was devoted to ceremonial, and the manoeuvres 
jjerformed were of an elementary description. Still their 
effect upon the training of the anny for war was far- 
reaching, and bore fruit in the numerous wars in the first 
half of the 18th century. Other countries followed suit, 
but it was reserved for Frederick the Great to inaugurate 
a system of real manoeuvres, and to develop on the training- 
ground the system of tactics which bore such good fruit in 
his various campaigns. The numlKjrs of troops assembled 
were large; for example, at Hpandau in 1753, when 
36,000 men carried out manoeuvres for twelve days. The 
king laid the greatest stress on these exercises, and took 
immense pains to turn to account the experience gained in 
his campaigns. Great secrecy was observed, and before 
the Seven Years’ War no stranger was allowed to be 
present. The result of all this careful training was shown 
in the Seven Years’ War, and after it the Prussian 
manoeuvres gained a reputation which they have main 
tainod to this day. But with the passing away of the 
great king they became more and more pedantic, and the 
fatal results were showu in 1806. After the Napoleonic 
wars, yearly manoeuvres lnjcame the custom in every largo 
Continental army. Great Britain alone thought she could 
dispense with them, perhaps localise of the constant 
practical training her troops and officers received in 
the various Indian and colonial wars; and it was not 
till 1853 that, by the advice of the Prince Consort, a 
body of troops were gathered together for a cam}) of exer- 
cise on Chobhaui Common, and that eventually a standing 
cam}) of exerciso was evolved out of the temporary camp 
formed during the Crimean War at Aldershot. 

Moat Continental armies have, since the groat suecosses of the 
Germans in 1870, copied more or leas their system of military 
training ; hence it is appropriate to consider thoir methods first. 
The whole training of the army is based on a yearly programme 
of gradual progression, from the joining of the recruits in October 
to th© training by squads, companies, battalions, and regimonts, 
the latter finishing their field training about the middle of 
August, when the manceuvro period begins. First of all, the 
brigades go through five working days of drills on flat ground, to 
get them under the hand of their commanders and prepare them 
lor manoeuvres. Then follow ten working days of manoeuvres in 
now and varied ground, of which four are “brigade,” four “divi- 
sional,” and two “corps” manoeuvres, in each ease the unit 
named being divided into two portions of all arms, which 
manumvre against ono another. Each year two or moro army 
corps carry out manoeuvres before the Emperor, working against 
one another, the largest body ever assembled having Coon four 
corps, 117,000 men, near Ilomburg in 1897. The chief feature 
of the German maiunuvres is the free hand allowed to loaders of 
sides. Of courso, for reasons of supply and transport, it is neces- 
sary to keep the troops within a certain area, hut the general and 
special ideas are so framed that, while retaining their own 
initiative, the leaders of sides havo to give such orders as will suit 
the arrangements mode by tho director of manoeuvres for supply. 
The faculty of quartering troops on private individuals lo any 
extent, and the fact of the troops being provided with portable 
tent equipment, give great latitude to the German leadors in their 
choice of quarters for troops, and so increase the similitude of 
manic uv res to war. The Austrian and Italian manoeuvres are a 
close copy of tho Gorman, but those of the Fronch present the 
peculiarity of a certain amount of prearrangement, especially at 
grand manamvres, when it is frequently laid down beforehand 
which side is to be victorious. Tims a series of pictures of war 


is presented, but the manoeuvres are hardly a test of the skill of 
the rival leaders. In Russia the climatio and social conditions, 
and the distribution of the army, necessitate a quite peculiar 
system. The troops leave their barracks and move into standing 
camps generally in May, and in these for about three months 
their training up to that in battalions is carried out on the drill 
ground. Camps of mixed units are then formed for a month, 
and from them, but always over the same ground, the manoeuvres 
of regiments, brigades, and divisions are performed. Then 
follow the so-called mobile manoeuvres, which last for ten days or 
a fortnight. At some of these large masses are assembled, as in 
Volhinia in 1890, when 194 battalions, 140 squadrons, and 82 
batteries were engaged. Of all European manoeuvres these are 
perhaps the nearest approach to war, for the sides start a great 
distance apart, and ample time is allowed for cavalry reconnais- 
sance. Besides, tho Russian soldier does not require elaborate 
arrangements for supply ; bonce the director is not so tied down 
by consideration of this matter as in other armies. 

In England the military authorities have long been hampered 
in the organization of manoeuvres by the necessity of carrying 
them out on very limited portions of Government land or on areas 
lent as a favour by, or lured from, private individuals. There 
lias been no want of recognition by the military authorities 
of tho necessity for, and value of, manoeuvres, and the training 
at the camps of instruction has been supplemented as far as 
ssible by small manoeuvres on such portions of country as could 
made available. But, with the exception of spasmodic efforts 
in 1871 and 1872, it was not until 1897 that the Government 
allowed itself to be convinced by its military advisers, and passed 
a Military Manoeuvres Act, by which certain districts could be 
“proclaimed” for purposes of manoeuvres, and troops in con- 
sequence could travorse all ground. In 1898 the first manoeuvres 
under this Act were held in Wilts and Dorsot, and were in- 
tended to be repeatod at fixed intervals in future years. In 
addition, every effort was made to add to the existing per- 
manent training grounds for troops, and ground was acquired on 
Salisbury Plain with the intention of developing it into a second 
Aldershot. But tho training on those well-known grounds, excel- 
lent as it is in itself as a preparation, is not “manoeuvres,” and 
never can do away with tho necessity for them, with a more or 
less freo hand givon to the loaders over fresh country. 

Much misconception prevails as to the naturo and limitation of 
the military instruction to be imparted at manoeuvres. Manoeuvres 
arc a school for the leaders, in a less degree for the led, and con- 
sequently the minor details of instruction must be completed, and 
tho troops fully trained as units, before they can take part in 
them with advantage. Tho time during which large bodies of 
troops can bo kept together for manccuvres is too short, and the 
expense too groat, to justify time being spent on exercises which 
might as well be carried out in tho ordinary stations or at the 
groat training camps. Therefore it may be laid down as a prin- 
ciple that manoeuvres, properly so-called, should be begun with 
units not smaller than a brigade of infantry on each side, with a 
duo proportion of tho other arms attached. It is useful if these 
can precede the manoeuvres of larger bodies, as the training is 
then progressive and the rosult moro satisfactory. 

Tho choice of ground is of great importance. Its extent should 
bo proportionate to the force to bo employed and the nature of the 
instruction to be imparted. It should not be too hilly nor yot too 
flat, but both descriptions should be judiciously combined ; and 
regard must be had to the water supply, and the road and 
railway net for the convenience of the supply service. Once the 
ground has been selected, the general and spocial ideas must, be 
so framed that the troops are thereby confined to tho chosen 
ground without seeming to tie the hands of the leaders of sides. 

It is of great advantage if the same idea can be maintained 
throughout each series of operations, as thereby the interest of all 
concerned and the likeness to actual warfare are increased ; and, 
if possible, tho “state of war” should ho continuous also. 
Within the limits of tho special idea, the utmost latitudo should 
bo left to leaders ; but if the ordors of one or both sides seem to 
render a collision unlikely, the director should bo modify the 
special idea as to compel one or other to re-cast his orders in such 
a way that contact is brought about. Such interference will 
scarcoly he necessary after the first issues of orders in each series. 

In war the number of marching days vastly outnumbers those of 
fighting, but in manoeuvres this must not bo allowed ; tactical 
instruction is what is desired, and a manoeuvre day in which none 
is imparted is not fully utilized. It is not necessary that all the 
troops should bo engaged, but at least tho advanced bodies must 
come into contact, and tho rest must carry out marches as on 
active service. Each action should bo fought to its end, “ Cease 
firing” being sounded when the crisis lias been reached ; and on 
a decision being given by the director, one sido should retire and 
the fight be broken off in a proper military manner. The troops 
should place outposts each day, and act in all respects as if on 
active service. 
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The quartering and supply of troops are the chief difficulties in 
the arrangement of manceuvres. and afford ample opportunity for 
the practising of the officers ana departments responsible for these 
matters. In England, where in peace it is not possible to billet 
troops on private individuals, quartering must be replaced by 
encampments or bivouacs, and the selection of ground for them 
affords invaluable practioe. If possible, their position should be 
selected to conform to the military situation ; but if it is found 
necessary, for reasons of water or food supply, to withdraw troops 
to positions other than such as they would occupy in real warfare, 
time should be allowed them on the following day to regain the 
positions they would otherwise have occupied. It is next to 
impossible, for various reasons, financial and other, to organizo 
the food supply in manceuvres as it would be in war. Sufficient 
transport cadrea cannot be kept up in peace, and consequently 
recourse must be had to hired transport, which cannot be treated 
as a military body. Again, food cannot be requisitioned, and 
local purchase at the time cannot be trusted to ; so depots of 
supplies must be formed beforehand in the manceuvres area, which 
more or less tie the hands of the supply service. Still, with a 
judicious choice of the points at which theso are formed, much 
may bo done to approximate to service conditions, and the more 
nearly these are realized the more instructive for the supply 
will the manoeuvres become. 

Finally, a word must bo said as to the umpire staff, which 
represents the bullets. Tho most careful selection of officers for 
this important duty is necossary, and they must have sufficient 
authority and be in sufficient number to make their influence 
everywhere felt. Their principal object should be to como to a 
decision quickly, so as to prevent the occurrence of unreal 
situations ; and by constant intercommunication they must ensure 
uniformity in their decisions, and so maintuin continuity of the 
action all over the manoeuvres battlefield. (j. m. Gk.) 

Manor. — It will be most convenient to describe a 
typical English manor in its best known period, the 
13th century, and to indicate briefly the modifications 
of the type which varying conditions may produce. 
Topographically such a manor consisted partly of the 
houses of the inhabitants more or less closely clustered 
together, and surrounded by the arable land divided into 
large fields, two or three in number. Each of these fields 
was divided again into shots or furlongs, and each of the 
shots was broken up into cultivated strips a pole wide, 
each containing an acre, separated by narrow balks of turf. 
There were also certain meadows for supplying hay ; and 
beyond the cultivated land lay the wood and waste of the 
manor. Portions of arable or meadow land might be found 
apart from the organization of tho remainder ; the lord of 
the manor might have a park, and each householder a 
garden, but the land of the manor was the open fields, the 
meadows, and the wastes or common. The condition of 
the inhabitants of such a manor is as complex as its 
geography. At the head of the society came the lord 
of the manor, with his hall, court, or manor- 
ford and* * louse » an< * the knd immediately about it, and 
Unants, demesne both in the fields and in the 

meadow land. The arable demesne consisted 
of certain of the acre strips lying scattered over the various 
furlongs ; his meadow was a portion assigned to him each 
year by the custom of the manor. He had also rights 
over the surrounding waste paramount to those enjoyed 
by the other inhabitants. Part of his demesne land would 
be granted out to free tenants to hold at a rent or by 
military or other service ; part would be in the lord’s own 
hands, and cultivated by him. Each part so granted out 
will carry with it a share in tho meadow land and in the 
profits of the waste. These rights of the free tenants over 
the waste limited the lord’s power over it. He could 
not by enclosure diminish their interest in it. The statute 
of Merton (20 Henry III.) and the second statute of 
Westminster (Edward I.) marked the utmost limit of en- 
closure allowed in the 13th century. Below the lord and 
the free tenants came the villeins, natives, bondmen, or 
holders of virgates or yard-lands, each holding a house, 
a fixed number of acre strips, a share of the meadow 
and of tho profits of the waste. The number of strips 


so held was usually about thirty ; but virgates of fifteen 
acres or even eighty are not unknown. In any one manor, 
however, the holdings of all the villeins were 
equal. Normally the holder of a virgato was °* 

unfree; he had no rights in the eye of v * 
the law against his lord, who was protected from all 
suits by the exccptio villenagii ; he could not without 
leave quit tho manor, and could be reclaimed by process 
of law if he did ; the strict contention of law deprived 
him of all right to hold property; and in many cases 
he was subject to certain degrading incidents, such as 
merchet , a payment due to the lord upon the marriage of 
a daughter, which was regarded as a special mark of unfree 
condition. But there are certain limitations to be made : 
firstly, all these incidents of tenure, even merchet, might 
not affect the personal status of the tenant ; he might still 
be free, though holding by an unfret' tenure; secondly, 
even if unfree, he was not exposed to the arbitrary will of 
his lord, but was protected by the custom of the manor as 
interpreted by the Manor Court. M reover, ho was not a 
slave ; ho was not bought and sold apart from his holding. 
The hardship of his condition lay in the services due from 
him. As a rule a villein paid for his holding in money, in 
labour, and in kind. In money he paid, firstly, a small 
fixed rent called rent of assize ; and, secondly, dues under 
various names, partly in lieu of services commuted into 
money payments, and partly for the privileges and profits 
enjoyed by him on the waste of the manor. In labour he 
paid more heavily. Week by week he had to come with 
his own plough and oxen to plough the lord’s demesne ; 
when ploughing was done he had to harrow, to reap tho 
crops, to thresh and carry them, or do whatever might be 
required of him, until his allotted number of days’ labour 
in the year was done. Beyond this his lord might request 
of him extra days in harvest or other seasons of emergency, 
and these requests could not be denied. Further, all the 
carriage of the manor was provided by the villeins, even to 
places as much as a hundred miles away from the manor. 
The mending of the ploughs, hedging, ditching, sheep- 
shearing, and other miscellaneous work, also fell upon him, 
and it is sometimes hard to see what time remained to him 
to work upon his own holding. In kind he usually ren- 
dered honey, eggs, chickens, and perhaps a ploughshare, 
but these payments were almost, always small in value. 
Another class of inhabitants remains to be mentioned — 
the cotters. These are the poor of the manor, 
who hold a cottage and garden, or perhaps one ° 9n ' 
acre or half an acre in the fields. They were unfree in 
condition, and in most manors their services were modelled 
upon those of the villeins. From their ranks were usually 
drawn tho shepherd of the manor, the bee-keeper, and 
other minor officials of the manor. 

A complicated organization necessarily involves admin- 
istrators. Just as the services of the tenants and even 
their names vary from manor to manor, so does the nature 
of the staff. Highest in rank came the steward ; he was 
attached to no manor in particular, but controlled a group, 
travelling from one to another to take accounts, to hold 
tho courts, and generally represent the lord. 

Under him are the officers of the several manors. 

First came the bailiff or beadle, the representative of the 
lord in the manor ; his duty was to collect the rents and 
services, to gather in the lord’s crops, ami account for the 
receipts and expenditure of the manor. Closely connected 
with him was the “ messor ” or reaper; in many cases, 
indeed, “ reaper ” seems to have been only another name for 
the bailiff. But the villeins were not without their own 
officer, the provost or reeve. His duty was to arrange the 
distribution of the services due from the tenants, and, as 
their representative, to assist the bailiff in the management 
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of the manor. Sometimes the same man appears to have 
united both offices, and we find the reeve accounting to 
the lord for the issues of the manor. To these important 
officials may be added a number of smaller ones, the shep- 
herd, the swine-herd, the bee-keeper, the cow-herd, the 
ploughman, and so on, mostly selected from the cotters, 
and occupying their small holdings by the services expressed 
in their titles. The number varies with the constitution 
and needs of each estate, and they are often replaced by 
hired labour. 

The most complicated structure in the system is the 
Manor Court. The complication is, indeed, partly the work 
of lawyers interpreting institutions they did not understand 
by formulae not adapted to describe them. But beyond 
this there remain the facts that the court was 
Court. mee ti n g-P°i nt °f the lord and the tenants 

both free and unfree, that any question touching 
on the power and constitution of the court was bound 
to affect the interests of the lord and the tenants, 
and that there was no external power capable of settling 
such questions as did arise. Amid this maze a few 

clear lines can V>e laid down. In the first place, so far 

as the 13th century goes, all the discussion that has 
collected about the terms court-leet, court-baron, and court- 
customary may bo put aside ; it relates to questions which 
in the 13th century were only just emerging. The Manor 
Court at that date exercised its criminal, civil, or manorial 
jurisdiction as one court ; its names may differ, the parties 
before it may be free or unfree, but the court is the same. 
Its president was the lord’s steward ; the l>ailiff was the 
lord’s representative and the public prosecutor ; and the 
tenants of the manor, both free and unfree, attended at 
the court and gave judgment in the cases brought before 
it. To modern ears the constitution sounds unfamiliar. 
The president of the court settled the procedure of the 
court, carried it out, and gave the final sentence, but over 
the Jaw of the court he had no power. All that is com- 
prised in the word “judgment” was settled by the body 
of tenants present, at the court. This attendance was, 
indeed, compulsory, and absence subjected to a fine any 
tenant owing and refusing the service known as “ suit of 
court.” It may be asked who in these courts settled 
questions of fact. The answer must be that disputed 
questions of fact could only be settled in one way, by 
ordeal ; and that in most manorial courts the method em- 
ployed was the wager of law. The business of the court 
may be divided into criminal, manorial, and civil. Its 
powers under the first head depended on tho franchises 
enjoyed by the lord in the jwirtieular manor ; for the most 
part only petty offences were triable, such as small thefts, 
broaches of tho assize of bread and ale, assaults, and the 
like ; except under apodal conditions, the justice of great 
offences remained in tho king. But offences against the 
custom of the manor, such as bad ploughing, improper 
taking of wood from the lord’s woods, and the like, were 
of course the staple criminal business of the court. Under 
the head of manorial business the court dealt with the 
choice of the manorial officers, and had some power of 
making regulations for the management of the manor ; but 
its most important function was tho recording of the sur- 
renders and admittances ol' the villein tenants. Into the 
history and meaning of this form of land transfer it is not 
necessary to enter here. But it must be noted that the 
conveyance of a villein’s holding was effected by the vendor 
surrendering his land to the lord, who thereiqton admitted 
the purchaser to the holding. The same procedure was 
employed in all cases of transfer of land, and the trans- 
action was regularly recorded upon the rolls of tho court 
among the records of all the other business transacted 
there. Finally, the court dealt with all suits as to land 


within the manor, questions of dower and inheritance, and 
with civil suits not connected with land. But it need 
hardly be said that in an ordinary rural manor very few of 
these would occur. 

It will be clear on consideration that the Manor Court 
as here described consisted of conflicting elements of very 
different origin and history. Founded partly on express 
grants of franchises, partly on the inherent right of a 
feudal lord to hold a court for his free tenants, partly on 
the obscure community traceable among the unfree in- 
habitants of the manor, it is incapable of strict legal 
definition. All these elements, moreover, contain in them- 
selves reasons for the decay which gradually came over the 
system. The history of the decay of the manorial juris- 
dictions in England has not yet been written. On the one 
hand were the king’s courts, with new and improved pro- 
cesses of law ; on the other hand the gradual disintegration 
which marks the history of the manor during the 14th and 
15th centuries. The criminal jurisdiction was the first to 
disappear, and was closely followed by the civil jurisdiction 
over the free tenants ; and in modern times all that is left 
is the jurisdiction over the customary tenants and their 
holdings, and that in an attenuated form. 

A few words must be given to the legal theories of tho 15th 
century on the Manor Court. It would seem to have become the 
law that to the existence of the manor two courts were necessary — 
a court, customary for customary tenants, and a court baron for 
free tenants. In the court customary the lord’s steward is the 
judge ; in the court baron the freeholders are the judges. If the 
freeholders in the manor diminish to less than two in number 
the court baron cannot be held, and the manor perishes. Nor can 
it be revived by the grant of new freehold tenures, because under 
tiie statuto of Quia Emp tores such new freeholders would hold not 
of the lord of the manor, but of his lord. The customary tenants 
and tho court customary may survive, but the manor is only a 
reputod manor. Of the 13th century all this is untrue, but oven 
at that date the existence of free tenants was in a measure 
essential to the existence of tho Manor Court. If there were none 
the jurisdiction of the court over free tenants of courso collapsed ; 
but in addition to this the lord also lost his power of exercising 
the highest criminal franchises, oven if he otherwise possessed 
them ; ho could, for instance, no longer hang a murderer on his 
own gallows. Perhaps it may bo said that to the exorcise of the 
feudal j»ower and of the royal franchises the presence of free 
tenants was necessary. But it is clear that no such condition was 
necessary to the existence of the manor. 

Apart from the change in the court of the manor, the most im- 
portant thread in its history is tho process which converted the 
villein into the copyholder. Here again the subject is imperfectly 
explored, and part of it is still subject to controversy. In the 
strict view of contemporary lawyers the holding of the villein 
tenant of tho 13th century was at the will of the lord, and tho 
king’s courts of law would not protect him in his possession. If, 
however, the villein wore a tenant on the king’s ancient demesne 
his condition was improved. Tho writs of monstraverunb and the 
little writ of right close protected him from the improper exaction 
of services and from ejootion by the lord. But in ordinary manors 
there was no such immunity. That ejection was common cannot 
be believed, but it was legally possible ; and it was not until 
tho well-known decision of Danby, C.J., and Bryan, C.J., in 7 
Edw. IV., that the courts of law would entertain an action of 
trespass brought against his lord by a customary tonant. From 
that date tho courts both of law and equity begin to intervene ; 
and the records of the Courts of Star Chamber and Requests show 
that in the Tudor poriod equitable suits brought by tenants 
against their lords are not infrequent. Side by side with the 
alteration in the legal condition of tho manor there went on an 
economic change. The labour rents and other services slowly 
disappeared, and were replaced by monoy payments. The held 
divisions gave way before enclosures, effected sometimes by the 
lords and sometimes by the tenants. Change in legal and agri- 
cultural practice went on side by side, ana finally the manor 
ceased to oe an important social form, and became only a peculiar 
form of land tenure and the at>ode of antiquarian curiosities. 

Authorities. — G. F. von Maurer. Einleitung in die 
Oeschichte der Hof - Mark - Dorf- und Stadtver/assung in Deutsch- 
land . Erlangen, 1 856. — G. Nasse. Zur Oeschichte der mitteldlter- 
lichen Feldgemeinschafi in England, Bonn, 1869. — H. S. Maine. 
Village Communities in the East and West, Cambridge, 1872. — 
F. Seebohm. The English Village Community . London, 1883. 
— W. J. Ashley. English Economic History , parts i. ii. London, 
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1883-08.— F. W. Maitland. Select Pleas in Manorial Courts . 
London, Selden Society, 1888.— P. Vinogradoff. Villainage in 
England. Cambridge, 1892. — A. Mkitzxn. Sidelung und 
Agranoesen der West - Oermanen und Ost - Oermanen. Berlin, 
1895.— W. Cunningham. Growth of English Industry and Com- 
merce. Cambridge, 1896. — F. Pollock and F. W. Maitland. 
History of English Law. Cambridge, 1896.— F. W. Maitland. 
Doomsday Boole and Beyond. Cambridge, 1897. (o. G. Ob.) 

Mftnrdtftf ft town of Spain, in the province of Bar- 
celona, 30 miles from Barcelona. Its population, 22,685 
in 1887, increased to 25,931 in 1897, with the develop- 
ment of the local industries — manufactures of woollen, 
cotton, and linen goods, ribbons, hats, leather, soap, paper, 
chemicals, alcohol, and flour, and iron -founding — which 
have thriven since 1892. A new town has sprung up on 
the right bank of the river Cardonero. A canal 18 miles 
long connects with the river Llobregat. 

Mans, Lo, chief town of department Sarthe, and 
headquarters of the 4th Army Corps, France, 133 miles 
south-west of Paris by the railway to Brest. The suburb 
of Prt$ on the right bank of the river covers an area three 
times that of the old town, and in its westward extension 
embraces the former town of St Pavin-des-Champs. Steam 
tramways connect the town with several outlying places. 
Population (1881), 43,178; (1901), 63,272. 

Mansfield, a municipal borough (1891) in the 
Mansfield parliamentary division of Nottinghamshire, 
England, in Sherwood Forest, on the river Mann or Maun, 
17 miles north by west of Nottingham by rail. A free 
library has been opened. The manufacture of boots is 
important. Population (1891), 15,925; (1901), 21,441. 

Mansfield, a city of Ohio, U.S.A., capital of Rich- 
land county, in the northern part of the state, at an altitude 
of 1151 feet. It has a regular plan, is divided into ten 
wards, and has three railways, the Baltimore and Ohio, the 
Erie, and the Pennsylvania. It has extensive manufactures, 
especially of agricultural implements. Population (1890), 
13,473 ; (1900), 17,640, of whom 1781 were foreign-born, 
and 123 were negroes. 

Mansurah, a town of Lower Egypt, capital of the 
province of Dakahlieh, near the west side of Lake Menzaleh, 
an important railway station on the Cairo-Dainietta line, 
with population (1900) 27,000. It dates from 1221, 
and was famous in the wars of the Crusaders, Louis IX. 
having been imprisoned here after his disastrous retreat 
and capture in 1 250. It has several cotton-ginning, cotton, 
linen, and sail-cloth factories. 

Mantes, chief town of arrondissement and railway 
station, department of Seine-et-Oise, France, 27 miles north- 
west of Versailles, on the left bank of the Seine, which 
separates it from Limay. The 15th-century auditorium 
of the cathedral church of Notro Dame is now the seat of 
the civil tribunal, the Hfitel de Ville dates from the 17 th 
century, and there is a beautiful fountain of the Renais- 
sance period. The principal manufactures are musical 
instruments and artificial incubators. Poultry-rearing is 
an important industry, and there is commerce in cereals, 
fruits, and vegetables. In 1087 William the Conqueror, 
when besieging the town, met with the accident which 
cost him his life. The castle, demolished in 1721, was 
visited by several sovereigns. Population (1881), 5847 ; 
(1901), 8034. 

ManteufFel, Edwin Hans Karl von, 

Freiherr (1809-1885), Prussian field-marshal, son of 
the president of the Superior Court of Magdeburg, was 
born at Dresden on the 24th February 1809. He was 
brought up with his cousin, Otto von Manteuffel (1805- 
1882), the Prussian statesman, entered the Dragoon 
Guards at Berlin in 1827, and was promoted lieutenant in 
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1828. After attending the War Academy for two years, 
and serving successively as adjutant to General von Muffling 
and to Prince Albert of Prussia, he was promoted captain 
in 1843 and major in 1848, when he became aide-de-camp 
to Frederick William IV., whose confidence he ei\joyed. 
Promoted lieutenant-colonel in 1852, and colonel to com- 
mand the 5th Uhlans in 1853, he was sent on important 
diplomatic missions to Vienna and St Petersburg. In 
1857 he became major-general and chief of the military 
cabinet, an invidious post, in which he had to deal with 
the personal merits of the officers of the army, and pro- 
mote or weed them out as he thought desirable. He 
gave hearty supi>ort to the Prince Regent’s plans for the 
reorganization of the army. In 1861 ho was violently 
attacked in a pamphlet by Herr Twesten, a Liberal 
leader, whom he wounded in a duel. He served as 
lieutenant-general in the Danish war of 1864, and at 
its conclusion was appointed civil and military governor 
of Schleswig. He took tho initiative in the Austrian 
war of 1866 by ejecting the Austrians from Holstein, 
commanded a division under Vogel von Fulkonstein 
in tho Hanoverian campaign, and succeeded him, in 
July, in command of the army of the Main. His success- 
ful operations ended with the occupation of Wurzburg, and 
he then went on a diplomatic mission to St Petersburg, 
where he was persona grata , and succeeded in gaining 
Russia’s assent to the now position in North Germany. 
He was appointed to the command of the ninth army 
corps in 1866, and transferred to the first corps in 1868. 
In the Franco-German war of 1870-71 he commanded the 
first army corps under Steinmetz, distinguishing himself 
in the fighting round Metz — in the battles of Coloiuhey 
and Neuilly, and especially in the repulse of Bazaine at 
Noisseville. He succeeded Steinmetz in October in the 
command of the first army, won the battle of Amiens 
against General Farre, and occupied Rouen, but was less 
fortunate against Faidherbe at Pont Noyelles and Bapaume. 
In January 1871 he commanded tho newly-formed army 
of the south, which he led, in spite of hard frost, through 
the C6te d’Or and over the plateau of Langres, cut off 
Bourbaki’s army of the east (80,000 men), and, after the 
action of Pontarlier, compelled it to cross the Swiss 
frontier, where it was disarmed. The southern army 
was disbanded, and Manteuffel commanded, first, the 
second army, and, from June 1871, the army of occupa- 
tion left in France until 1873, showing great tact in a 
difficult position. He was made a lield- marshal for 
his services, went on several diplomatic missions, was 
for a time governor of Berlin, and in 1879 was 
appointed governor-general of Alsace-Lorraine ; and this 
office he held until his death at Karlsbad, Bohemia, 
on 17th June 1885. (r. h. v.) 

Man tinea. — The site of Mantinea was excavated 
by M. Fougeres, of the French School at Athens, in 1888. 
The plan of the agora and adjacent buildings has been 
recovered, and the walls have been completely investigated. 
The town was situated in an unusual position for a Greek 
city, on a fiat marshy plain, and its walls form a regular 
ellipse about 4 kilometres in circumference. When tho 
town was first formed in 470 b.c. by the “ syncecism ” of the 
neighbouring villages, the river Ophis flowed through the 
midst of it, and the Spartan king Agesipolis dammed it up 
belowthe townand so flooded out the Mantineans und sapped 
their walls, which were of unbaked brick. Accordingly, 
when the city was rebuilt in 370 n.e., the river Ophis was 
divided into two branches, which between them encircled 
the walls ; and the walls themselves were constructed to a 
height of about 3 to 6 feet of stone, the rest being of 
unbaked brick. These are the walls of which the remains 
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are still extant. There are towers about every 80 feet ; 
and the gates are so arranged that the passage inwards 
usually runs from right to left, and so an attacking force 
would have to expose its right or shieldless side. Within 
the walls the most conspicuous landmark is the theatre, 
which, unlike the majority of Greek theatres, consists 
entirely of an artificial mound standing up from the 
level plain. Only about a quarter of its original height 
remains. Its seem is of rather irregular shape, and borders 
one of the narrow ends of the agora. Close to it are the 
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foundations of several temples, one of them sacred to the 
hero Podaros. The agora is of unsymmetrical form ; its 
sides are bordered by porticoes, interrupted by streets, like 
the primitive agora of Elis as described by Pausanias, and 
unlike the regular agoras of Ionic type. Most of these 
porticoes were of Homan period — the finest of them were 
erected, as we learn from inscriptions, by a lady named 
Epigone ; one, which faced south, had a double colonnade, 
and was called the Bam? ; close to it was a large exedra. 
The foundations of a square market hall of earlier date 



were found boncath this. On the opposite side of the 
agora was an extensive Jluleutcrion or senate-house. 
Traces remain of paved roads both within the agora and 
leading out of it ; but the whole site is now a deserted and 
feverish swamp. The site is interesting for comparison 
with Megalopolis; the nature of its plan seems to imply 
that its main features must survive from the earlior 
“synoecism,” a century before the time of Epaminondas. 

Se« bulletin dr, Gnrrftipondane* HelUniquc , 1890, O. Fongfws ; 
Manihuk ct VArcadie orientals, Paris, 1898. (k. on.) 

Mantua (Italian Mantovd ), a fortified town and 
capital of the province of Mantua, Italy, on the river 
Mincio, 71 miles east-sou th-east of Milan by rail. It 
possesses an antiquarian museum, which ranks as one of 
the most important in North Italy. The educational 
institutions embrace also a chemical laboratory, a botanical 
garden, and a minemlogical museum. Amongst the 
industries arc iron-works, tanneries, printing, furriery, 
doll-making, and flour- mills. The champion of Tyrolese 
liberty, Andreas Hofer, was shot at Mantua by the French 
in 1810. Population (1881), 28,048; (1901), 29,160. 

Manures. See AoRTorri/ruRK. 

M&nz&n&rSS, a town of Spain, in the province 
of Ciudad Heal. Its population was 9700 in 1887, and 


10,447 in 1897. An ancient castle dates from the 13th 
century. Man zan ares is the seat of an active trade in 
wine, aniseed, saffron, wheat, and alcohol ; local industries 
include manufactures of chalk, bricks, and soap, and 
distilling. 

ManzanlllOf an important commercial city of 
Cuba, situated at the mouth of the Rio Cauto in Santiago 
province. It exports large quantities of sugar, hides, 
tobacco, and bees* wax. The last battle of the Spanish - 
American war was in progress here when the protocol of 
peace was signed. Population (1899), 14,464. 

Map. — Since 1875 topographical surveys have gained 
much in accuracy, and thus, whilst formerly it was 
deemed sufficient if a topographical map answered the 
requirements of the soldier, such a map, before it can be 
accepted as satisfactory at the present day, must equally 
meet the interests of the civil engineer and of the man 
of science. Various processes for the production of 
maps have been perfected and are extensively employed. 
Photography, including heliogravure, has in this manner 
largely superseded the more tedious processes of engrav- 
ing on copper or stone, and the time thus gained may 
fairly be considered to compensate for a less attractive 
appearance when printed. Topographical maps of the 
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more perfect type are still exceedingly rare. As a 
role, maps of this kind are based upon the cadastral 
plans adjusted to a trigonometrical survey, the additional 
details required for military purposes being filled in with 
the aid of plane-table and tacheometer. The contours 
(Isopyre®) are merely sketched in, and are dependent 
upon a limited number of altitudes determined with more 
or less accuracy. Where cadastral plans are not available 
recourse is had to the plane-table, and occasionally, but 
only in mountainous districts, to photographic surveying 
or photogrammetry. 

Topographical Surveys . — Tho year 1855 marks an 
entirely new departure in the work of the Ordnance 
Survey of the United Kingdom, for in that 
Kingdom y ear ^ was determined that cities and towns 
should thenceforth be surveyed on a scale of 
1:500 (10-foot scale) or 1:1056 (5-foot scale), agri- 
cultural districts on a scale of 1 : 2500 (25-inch scale), 
and that the old 6-inch scale (1 : 10,560) should be 
retained for uncultivated hilly districts and for a general 
map of the whole kingdom. The contour lines inserted 
upon these large scale maps or plans are based upon 
instrumental measurement. As regards Great Britain, the 
whole of this survey was completed and published in 
1895. This rapid publication was rendered possible by 
substituting zincography for the tedious process of copper 
engraving. It is upon maps of this minute accuracy that 
the popular “New Series” of the 1-inch scale (1 : 63,360) 
is based. This 1-inch map, in outline, including contours 
at intervals of 50 or 100 feet, was completed for the whole 
of the United Kingdom in 1896, and many sheets of it 
have since been thoroughly revised and brought up to 
date. In the second edition the hills are hachured in 
black. There are also in progress an edition with the 
hills in brown hachures and contours, another printed in 
five colours, and a third showing distinctly the boundaries 
of all civil parishes. The department has likewise had 
in hand since 1898 a 4-mile map (1 : 253,440) of Great 
Britain, which is mainly intended to show five classes of 
roads. Taken as a whole, these Ordnance maps may fairly 
challenge comparison with the maps of any other country 
in tho world ; and if the hill hachures of the 1-inch maps 
are not quite satisfactory, this deficiency is in a large 
measure compensated for by tho presence of absolutely 
trustworthy contours (see Report on the Ordnance Survey , 
annually presented to Parliament, and Colonel Sir .1. 
Farquharson in the Geographical Journal , xv., 1900). 

The famous Carte de France de VlStatrmajor (1 : 80,000) 
was completed in 273 sheets in 1880. It has served as a 
basis for a Carte de la France on a scale of 
r*nce. j . 100,000, published by the Service Vicinal, and 
of a general map on a scale of 1 : 200,000, in 81 sheets, 
which is printed in colours and was completed in 1888. 
Meanwhile the question of producing an entirely new map 
of France was referred to a committee, presided over by 
General De la Noir, in 1897 ; and if the recommendations 
of this committee are carried out, the result will be a map 
equal in accuracy to the British Ordnance Survey map, 
and possibly superior to it in attractiveness. There is to 
be an entirely new cadastral survey, connected with the 
triangulation of France. These cadastral plans arc to be 
reduced to a scale of 1 : 10,000, or, in the case of mountain 
regions, of 1 : 20,000, and upon them the features of the 
ground are to be inserted by means of contours at intervals 
of 5 metres. Ultimately these minutes are to be published 
on a scale of 1 : 10,000, as also a general map of the whole 
country on a scale of 1 : 50,000. This latter is to be 
printed in colours, and the hills are to be shown by clearly 
marked contours and shading in chalk. Hachures are to 
be discarded, mainly owing to the great expense involved. 
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For the greater part of Germany there are now avail- 
able maps on a scalo of 1 : 25,000 —MesstischMtitter, called 
Positionshlatter in Bavaria. Most of these are 
merely plane-table sections, with contours 9rmm °y* 
sketched in. Tho older among them leave very much 
to be desired on the point of fidelity and artistic finish, 
but those of later date exhibit much improvement, as, for 
instance, the kingdom of Saxony (since 1879), the grand- 
duchy of Baden (since 1876), and more especially the new 
topographical map of W iirtomberg. This last is a reduction 
of the cadastral survey on a scale of 1 : 2500 ; and the 
features of the ground are shown by contours based 
upon 300 to 800 measured altitudes to each square mile, 
and shading in chalk. The older maps of the separate 
states have now been nearly superseded by tho new* Karte 
des Deutschen Reiches in 674 sheets (610 published), on a 
scale of 1 : 100,000. This is an excellent map of its kind, 
engraved on copper, the hills being shown by hachures. 
The Prussian Government, moreover, acquired in 1874 
Keymann’s Spezialkarte von Mittel- Europe ^ on a scale of 
1 : 200,000, which will ultimately consist of 796 sheets. 
A new topographical map (1 : 200,000), printed in three 
colours, was begun in 1900. 

The Spezialkarte of Austria-Hungary, on a scale of 
1 : 75,000 (763 sheets), was completed in 1889 and published 
in heliogravure. This map is based upon 
triangulation and cadastral surveys, where avail- ^tungaty. 
able, but it was produced far too rapidly to 
moot modern requirements as to accuracy, and in 1896 
the director of the military geographical establishment at 
Vienna, Field -Marshal von Steeb, initiated what may 
be called an “epoch of exact measurements.” The now' 
map will be based upon a primary triangulation completed 
in 1890, and upon 11,610 miles of spirit-levelling. The 
cadastral plans are to be reduced to a uniform scale of 
1 : 25,000, and the necessary details filled in with the aid 
of a plane-table and a tacheometer. A photogrammeter is 
to be used only in mountain districts. The hills are to lie 
hachured, and the whole of the survey is to be completed 
in 75 years. The Austrian Government has its General - 
karte von Mittel-Europe (a very useful map, in 283 sheets), 
on the same scale as Keymann’s map (1:200,000), but 
covering a different area, including nearly the whole of 
the Balkan Peninsula. 

The mountainous nature of Switzerland lias ahvays 
challenged the skill of the cartographer to give it true 
expression, and certainly among the maps 
produced in this Alpine region there are several 
which claim a prominent place on account of 
their truth to nature. Whether the maps of the new 
Topographical Atlas of Switzerland — the so-called Siegfried 
Atlas, in 552 sheets — will universally be recognized as one 
of the most successful efforts of which the cartographic 
art is ca}>able, may well be doubted. The maps constitut- 
ing that atlas are the plane-table sections from which 
Dufour’s famous map of Switzerland (1 : 100,000) was 
produced. They are on a scale of 1 : 25,000 for the hills 
and plains, and of 1 : 50,000 for the Alpine regions ; they 
show tho hills by contours drawn at intervals of 10 or 30 
metres, and are printed in many colours. Lovers of maps 
will do well to study some of the so-called “ Relief Kartell ” 
of the different cantons, which claim to delineate the 
ground in such a way as to give the impression of a relief. 

The new survey of Belgium was completed in 1872, and 
there have now been published the plane-table sections 
(planchettes) on a scale of 1 : 20,000, and a Belgium 
“Carte topographiquo do la Belgique,” on a and 
scale of 1 : 40,000. The Netherlands likewise Nether • 
have long since published their topographical 
maps, on scales of 1:25,000, 1:50,000, and 1:200,000. 
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Denmark since 1890 has completed its Generalstabens 
Ka&rt, on a scale of 1 : 100,000, as also plane- 
Dtammriu sections ( Macilebordsblade ), on a scale of 

1 : 20,000. A Generalstabens Kami of Jutland, 1 : 40,000, 
is approaching completion. The generalstabenskarta of 
Sweden (1 : 100,000) is still in progress. It 
Swedoa on ]y em braces the country to 65 p N., and is 
Norway. consist of 234 sheets. The northern kingdom 
( Karla ofver Norra Suerige) has been mapped on 
a scale of 1 : 200,000. In the sister kingdom of Norway a 
topographical map, on a scale of 1 : 100,000, is in progress, 
in 354 sheets. Neither the Amtskarter (1 : 200,000) nor 
the generalkart of southern Norway (1 : 400,000) have yet 
been completed. 

Proceeding into southern Europe, we find that a plane- 
table survey on a scale of 1 : 20,000 has been in progress 
ever since 1870, but that of the map of Spain 
Port* in 1080 sheets (1 : 50,000), which has been in 
** " progress since 1884, only about 117 sheets had 
up till 1901 been published by the Dep6sito de la Guerra. 
Meanwhile reference may be made to B. F. Coello’s Atlas 
de Espafta (1848-90), the maps in which are on a scale of 
1 : 200,000. Portugal has completed her Charta eftoro- 
graphica (1 : 100,000, 37 sheets) since 1856. In Italy 
a Carta del Regno d 1 Italia (1 : 100,000) and 
Tavolctte rUevate ( 1 : 25,000 and 1 : 50,000) have 
been in progress since 1873. The former will consist of 
277 sheets. 

Greece, although the most ancient seat of civilization 
in Europe, is still dependent upon foreigners for its maps, 
among which the Carte de la Grfoe, (1 : 200,000), 

. from rapid surveys made by General Palot in 
u ‘ 1828, was published in a new edition in 1880. 
A similar map, mainly based upon surveys made by 
Austrian officers and revised by Henri Kiejwrt (1 : 300,000), 
was published by the Military-Geographical Institute of 
Vienna in 1885. Far superior to these preliminary maps 
are the Karten von Attika , based upon careful surveys 
made by Prussian officers, and published by Curtius 
and Kauport on behalf of the German Archeological 
Institute in Athens. It is not long since the inhabitants 
of the Balkan Peninsula were indebted to foreigners for 
such maps as they mado use of. This is the case no 
longer, for the kingdom of Servia has been survoyed 
(1880-91) by officers of the General Staff, and the map, 
on a scale of 1 : 75,000, has been published ; whilst the 
triangulation was begun in Rumania in 1874, and a 
topographical survoy in 1878. The results are being 
published on scales of 1 : 10,000 and 1: 200,000. For the 
greater part of our knowledge of the topography of the 
Balkan Peninsula we are, however, still indebted to 
Austrian and Russian officers. The work of the former 
has already been referred to. The Russians in 1877-79 
triangulated and surveyed a great part of the country, 
and the maps published include one of Turkey in Europe, 
1:420,000 (1879-84), a map of Bulgaria and eastern 
Rumelia, 1:210,000 (1880-83), with contours at intervals 
of 70 feet, and a map of the eastern part of the Balkan 
Peninsula, 1 : 126,000 (1883). In 1899 a map of Turkey 
in Europe (1:218,000) was published by the Turkish 
General Staff, and there is some talk of beginning a 
regular survey. 

Of Russia in Europe only the moro densely peopled 
governments have been surveyed in the manner of other 
European countries, while for vast territories we 
Hu *' have as yet only so-called “military surveys,” 
or even mere itinerary surveys, the interior details being 
filled in from information collected on the spot. The 
most readily available map of the whole country is the 
10-verst map (1 : 420,000) known as General Strelbitzki’s, 


and published 1865-80. A 3-verst military topographical 
map (1 : 126,000) now embraces the whole of western 
Russia, with Poland, and seems ultimately to be designed 
to be extended over the whole empire. Of this map 507 
sheets have been published. It is engraved on copper, 
the hills are hachured, and on the sheets recently published 
contours at intervals of 70 feet are indicated. Certain 
governments — Moscow, Kief, Kaluga, <fec. — have been 
published on a scale of 1 : 84,000, whilst Finland, as far 
as 61* N., was re-surveyed in 1870-95, and a map on 
a scale of 1:42,000 is approaching completion. Surveys 
in Asiatic Russia are conducted by the topographical 
departments organized at Tifiis, Orenburg, Tashkent, 
Omsk, and Yakutsk ; and that of Tifiis deserves credit for 
having produced a 5-verst map of the Caucasus from 
actual surveys made since 1866, which answered general 
requirements, but was found so defective in the mountain 
regions that a new and more accurate survey was begun 
in 1886. The maps of other parts of the empire are on 
too small a scale to be styled “ topographical.” Among 
them may be mentioned, however, the maps of Orenburg 
(1858-79), Ferghana (1882), western Siberia (1880), and 
Lake Baikal (1886), all on a scale of 1:420,000. A map 
of the whole of western Siberia (1: 680,000) was published 
in 1880-85, and one of the whole of Asiatic Russia 
(1:4,200,000) in 1883. 

In Asiatic Turkey several districts of historical interest 
have been surveyed by foreign associations, and surveys 
have likewise been made in the interest of rail- 
ways, but there is no such thing as a general ur y ' 
survey carried on under the direction of the Government. 
Of this part of the world our maps, such as the Russian 
general map (1:630,000, published 1880-85), or the 
various maps by the late Dr H. Kiepert (for instance, 
western Asia Minor, 1 : 250,000, published in 1890), still 
remain compilations from materials very widely differ- 
ing in value. A new map (1 : 210,000) of Turkey in 
Europe, based upon the Austrian map, has been published 
by the Turkish General Staff. Of Cyprus an excellent 
map on a scale of 1 mile to the inch, from surveys by 
Major H. (afterwards Lord) Kitchener, was published in 
1884. 

In the case of Persia we are still dependent upon com- 
pilations produced by the Russian and the Anglo-Indian 
Governments, such as the map by Colonel Sir 
T H. Holdich (Simla, 1897), or the Russian Ptnl *' 
Staff map (1:840,000), published in 1886. 

British India, including Ceylon, can boast of a survey 
which in most respects is quite equal to those of most of 
the European states. The surveys are made on 
various scales, according to the necessities of the 
case or the naturo of the country, and they are extended 
as occasion offers beyond the boundaries of India proper. 
Apart from plans of towns and villages on a large scale, 
the survey department publishes topographical maps of 
the provinces and native states on a scale of 1 inch to 
the mile, and the more generally useful Indian Atlas , 
on a scale of 4 miles to 1 inch, which includes Ceylon 
and the Malay Peninsula, and will ultimately consist of 
177 full sheets, of which 120 have now been published. 
The sheets of this atlas are kept up to date, and re-engraved 
as the results of fresh surveys become available. 


In Siam a regular survey, initiated by Mr J. McCarthy, a 
former offioial of the Indian Survey, has been begun (see Surveying 
in and Exploration of Siam , published by the Royal 
Geographical Society). In French Indo- China a 
cadastral survey has been in progress since 1881, 
whilst the Bureau Topographiquo has published a 90 
general map of Indo-China in 45 shoots (1: 200,000, 1895), as also 
separate maps of the provinces of Tongkin g, Annam, and Cochin- 
China, on a scale of 1: 500,000. 
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Indies. 


In China we are still largely dependent upon the labours of the 
Jesuits during the 18th century, and native maps of the interior. 

The results of the coast surveys and of numerous local 
, *** surveys will be found embodied in Baron F. von 
Japnn. Richthofen’s Atlas von China (1 : 750, 000 ; Berlin, 1 890), 

and in Bretschneider’s Map of China (1:4,600,000), a new edition 
of which appeared at St Petersburg in 1896. Jajmn may boast 
of a regular survey department originated by Europeans and 
successfully carried on by natives. The primary triangulation 
was completed in 1880, and in addition to maps on a large scale, 
there are in course of publication an agronomical map (1 : 100,000) 
and geological maps (1:200,000 and 1:400,000). 

Of Java we possess an excellent topographical map, completed in 
1887 (1 : 100,000). A similar map lias been in progress for Sumatra 
since 1883, whilst the maps of the remaining Dutch 
Indies are still based almost exclusively upon flying 
surveys. For geueral purjKJses J. N. Stemfoort’s ana 
J. J. ten Siothoff’s Atlas der Nederlandsche Bczittingen 
in Oust- Indie, of which a new edition has been in progress since 
1900, may be consulted with confidence. 

In Africa regular surveys up till now only extend over a small 
proportion of its vast area. In Egypt excellent work is done by 
AMcm a flU1Te y department in charge of Major H. G. 

* Lyons, R.E., which has published provincial irrigation 
maps (1:100,000), and has extended its operations into the 
Egyptian Sudan. Algeria and Tunis have been in course of 
survey since 1868. The topographical map is being published 
on a scale of 1:50,000, in addition to wdiich there is a carte de 
reconnaissance on a scale of 1:200,000. Eritrea, the Italian 
colony on the Red Sea, has been regularly surveyed since 1884, 
and the results havo been published on scales of 1:50,000 and, 
as a carta dimostrativa , 1:250,000 (16 sheets, 1897-1900). 
In Madagascar a regular survey lias been begun by the French. 
In British South Africa a careful triangulation has been 
carried far into Bechuanaland, but as yet there are no com- 
prehensive regular surveys, and maps are therefore mostly 
compilations from the plans prepared by the survey ors-gencral 
of the various colonies. Amongst these may bo mentioned 
the map of tho police districts of Cape Colony (1:627,800, 
1887), Jeppo’s Map of the Transvaal (1:476,000; Winterthur, 

1899) , Herat's official Kaart van dc Oranjc Vrijstaat. (1:460,000, 
1890), Stanford’s Map of Mashonaland and Rhodesia (1 : 1,000,000, 

1900) . In other parts of Africa explorations and partial surveys 
are carried on with considerable vigour, but the time seems 
to have arrived now' for organizing at least a reconnaissance 
survey embracing tho entire continent, which, in the opinion of 
so competent a judge as Colonel Sir T. Holdich, might be carried 
on at no greater expense than is involved now in numerous 
exploratory expeditions, and certainly much more efficiently. 

What has been said of South Africa applios in an almost equal 
degree to the Australian colonies. In all of these cadastral 
. . .. surveys conducted by surveyors-general liavo been in 

" * progress for many years past, as also trigonometrical 

surveys (West Australia excepted), whilst the publication of 
parish and township or county maps keops pace with tho settle- 
ment of the country ; but none of the colonies is as yet in possession 
of a topographical map equal in accuracy to similar maps 
published in Europe. Among more general maps may be men- 
tioned those of Queensland (4 miles to the inch, 1897-99), Now r 
South Wales (8 miles to the inch, 1898), Victoria (1:443,520), 
South Australia (1:1,100,000, 1894) and West Australia 

(1 : 560,000, 1897). 

In America, Canada and the United StateH take tho lead in the 
production of topographical maps. The surveys in Canada are 
Canada tJarr * 0( * on by the Commissioners of Crown Lands in 
Quebec, the Dominion Land Office (which lays out 
townships as in the United States, but with greater accuracy), 
the Surveyor-General’s offico attached to the Department of the 
Interior, and the Geological Survey. The last publishes its 
regular service maps on ascalo of 4 miles to an inch, and recon- 
naissance or preliminary maps on half that scale. Tho maps of 
the Surveyor-Geueral are on various scales (1 : 40,000, 1 : 190,000, 
Ac.), and the photographic apparatus is successfully employed 
in the Rocky Mountain surveys. Among more comprehensive 
maps is one of the north-western part of the Dominion (3 miles 
to the inch, 1898), and another of the Yukon districts (1 : 3^0,000, 
1898). The older maps are kept up to date. 

In the United States the topographical maps produced since 
1882 by the U.S. geographical surveys supersede all older maps, 
United including the very imperfect ones of the Land Office. 
States. They are based upon a triangulation by the U.S. 

Coast and Geodetic Survey, and the details are 
considered sufficient to admit of the selection of general routes 
for railways and other public works. The maps of the more 
densely peopled parts of the Union are published on a scale of 
1 : 62,500 (1 inch to the mile), and those or the remainder of the 
country on half that scale. The hills are shown by contours. 


The survoy progresses at the rate of about 40,000 squaro miles 
annually. There are, of course, many maps of tho separate states, 
based on older surveys, as also a general map by H. Gannett and 
H. King (1 : 2,500,000 ; Washington, 1900). Maps of the islands 
of Cuba and of Puerto Rico woro published in 1898 by the War 
Department on a scale of 1 : 250,000. 

In Mexico the surveys are in charge of a Comisibn Geografiea- 
exploradora attached to the Secrctaria de Foments, but up till 
now only about fifteen sheets of the Carta general r . . 
de la RepMica , on a scale of 1 : 100,000, have been iff 
published. There is also a Carte general of the state 
of S. Luis Potosi (1 : 250,000, 1894) and one of the 
environs of Puebla (1 : 20,000). These maps are excellent of tlioir 
kind, but the slow progress of their publication is to be regretted. 
None of the other states of America can be said to possess a 
topographical survoy department organized on a comprehensive 
basis. In the Argentine a geographical institute was established 
in 1879, but neither Seelstrang’s Atlas (1892) nor Hoskold’s 
Mapa topograjica (1:2,000,000, London, 1895), which were 
published by it, nor any of the numerous provincial maps, are 
based upon scientific surveys. In Brazil little or nothing is done 
by the central government, but the progressive states of Silo 
Paulo and Minas Gcrues have Comisffos Geographicos e Geologieos 
charged with the production of detailed topographical maps. In 
Chile a Comision Topografico was appointed as long ago as 
1848, but the map proiluood under its auspicoB by Prof. A. 
Pissis (1 : 250,000, 1870-77) leaves much to be desired. A 

{ iroposal for a cadastral and topographical survey made in 1895 
>y M. A. Bertrand has not as yet been acted upon. A Mapa 
del Peru based upon explorations made by A. Raimondi, 
1850-69, has been in course of publication at Paris since 1889 oil u 
scale of 1 : 500,000. Most of our maps are all dependent, upon 
partial exploration, and it is satisfactory in these, circumstances 
that the Service Geographique of the French army should have 
commenced (in 1900) the publication of a map of the W'holc of 
America on a scale of 1 : 1,000,000. It may also ho mentioned 
that tho same department is publishing a map of Asia on the 
samo scale, and that the British Intelligence Department 1ms in 
hand a like map of Africa. Thus tho proposal of Prof. Penck to 
produce a map of the whole w-orld on a scale of 1 : 1,000,000 will 
he realized, at least in part. 

The publication of maps on smaller scales than those enumerated 
above, as also of maps for special purposes, — physical, political, 
or historical, — has, as a rule, been loft to private firms, among 
w’hom Perthes in Germany, Ilyin in Russia, Holzl in Austria, 
Hachette in Franco, Bartholomew, Philip, and Stanford of the 
United Kingdom, and the Matthows-Northrup Company in the 
United States, are the best know n. 

Hydrouraphic Surveys. 

Hydrographic surveys have, been in progress since the early 
Middle Ages, but even now only a portion of the world’s coast- 
lines have been surveyed in a definite manner. Much of this work 
lias been done by the survey departments of the diflerent states 
concerned, but the British Hydrographic Olliee may justly claim 
the credit of having contributed the lion’s share of the work lying 
outside the limits of civilized states, and British Admiralty 
charts (see Charts) are consequently most in demand throughout 
the world. Great Britain has taken the lead in those deep* sea 
explorations which reveal to us the configuration of the sea 
bottom, and enable us to construct charts of the ocean bed corre- 
sponding to the contoured maps of dry land yielded by detailed 
topographical surveys. 

For geological maps, see Geology. 

History ok Maks. — The development of cartography since 
the time of the revival of Ptolemy has been set forth in the 
most brilliant manner by Nordcnskibld in his Facsimile -atlas 
till Kartograficns aldsta historia , invchdllandc n f bildninga r of 
dc vigtigaste Kartor tryckta fore dr 1600 (Stockholm, 1889;. 
Other collections of reproductions of old and rare maps have 
been prepared by Dr K. Miller (Die iiltestcn JVrMarten, Stutt- 
gart, 1895, which only contains maps not influenced by the 
ideas of Ptolemy), Gabriel Marcel (Reproductions dc Cartes et de 
Globes relatives <i la dScouvcrte de V Am&riquc du X VP an XV J I F 
Steele, Paris, 1893), E. H. Coote ( Remarkable Maps of the XVlh, 
XVIth, and XVI Ith Centuries, reproduced in their original 
size. I. - VI. , published by F. Muller, Amsterdam, 1894-97), and 
Bibliotheca Lindcsiana , with facsimiles of the “ Harleian ” and 
other Dieppose maps of the 16th century. The large maps of 
Mercator, found anew' in Breslau ; the map of Europe, 1554 ; of 
Great Britain, 1564 ; and the map of the world, 1569, were 
published in facsimile in 1891 by the Berlin Geographical Society : 
and we owe an excellent synopsis of all known terrestrial and 
celestial globes to Matteo Fiorini (Sferc terrestri e celesti di Autore 
italiano oppure fatte o conservate in Italia, Roma, 1899). 

Tho old “compass” charts have attracted the attention of 
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student*. So loug as maritime cartography was confined to 
the Mediterranean and its immediate environment, and there 
was no practical need for determining the relation of the longi- 
tudinal axis of this ecu to the circumference of the whole earth, 
nautical geography woe satisfied with the registration of the 
distance in miglia between two coast points, and entered in the 
valuations in the sheets of the map. After numerous measure- 
ments Prof. Wagner has come to the conclusion that the miglie , 
in termH of which distances were measured on the old nautical 
maps, amounted to only about 1250 metres, i.e. t 230 metres less 
than the Roman mile. He further concludes that this small 
nautical mile reaches backa long way beyond the year a.d. 1000, and 
is therefore much older than the oldest nautical mans extant, and 
that in all probability we have here a measure hancled down from 
antiquity and continued in use among the mariners. On the 
other hand, on the Pisan map (of the 13th century) the Roman 
mile nf 1480 metres was applied to the measurement of the 
Atlantic seaboard. The smaller sea mile (=rf of the nautical 
milo) has in the Frisian waters maintained its validity to the 
proseut day. Obviously the Mediterranean maps are much older 
than the maps of the Atlantic coasts. But, without taking in 
hand the task of reduction, the ancient cartographers joined 
together the different sheets of the Mediterranean and the Atlantic 
into a collective representation, not troubling their minds about 
the error thus originated. The false orientation of their maps, 
shown especially in the primary orientation line from west to 
east, does not, however, proceed from the magnetic misdirection ; 
but there are typical errors demonstrable in tho representa- 
tions of the Mediterranean such as may be found in Ptolemy him- 
self, a fact pointing also to the connexion between Ptolemy and 
the nautical maps. ThUH Ptolemy places Rhodes and Argos 
on the same parallel of latitude ; Mount Athos and Cape Malea 
on tho same meridian. These errors appear also after 1318 on 
the maps of Vesconto. The projection, however, employed by 
Ptolemy is not applied in the Italian nautical maps. It is im- 
possible to draw over these nautical mups cither the equidistant 
azimuthal projection or the Mercator's projection. The only net- 
work of degrees capable of being brought into conformity with 
these mans is that of an oblong plane-chart. This fact serves to 
confute tiie often uttered but never proven assertions that Henry 
the Navigator had already introduced graded maps, and so had 
substantially advanced the development of cartography. After 
the investigations made down to this data, it may bo taken as 
authenticated that the mediieval nautical maps were first designed 
in Italy, in the land where navigation attained its highest 
development, and that we are not, as in his great work, The 
Periplus , Nordenskibld has endeavoured to maintain, to look 
for tho origin of these topographical maps among the Cata- 
lonians. The two oldest maps of the world, designed in 
Catalonian style, which only again became known in modern times, 
are the production of an Italian, Angeliuo Dalorto, whence, it may 
be concluded that Catalonian cartography received its first 
impulses from Italy. 

Many old nautical maps have been republished, such as 
tho.He by Th. Fischer ( Satiunltmg miltelalterlichcr JVclt-u-Scc 
JCarteii— ** A collection of maim of tho medieval world and nautical 
maps" Venice, 1886); K. Kretschmer ( Atlas zur JSntdeekung 
Americas—* 44 Atlas illustrating the discovery of America,” Berlin, 
1892) ; O. Marcel ( Choix do Carles et dr Mtippemondes des XIV 0 ei 
XV* Steeles--" A selection of maps, and maps of the world of the 
14th and 15th centuries,” Paris, 1896) ; anti Nordenskibld ( Peri - 
plan, Stockholm, 1897). In addition to these collections, there are 
siuglc maps published in geographical works and maps published 
separately in great number, hot to mention that all the original 
works preserve! in libraries have not yet been made fully 
kuown. It is therefore impossible to give a list of them hero, or 
to supplement lists alroady published. 

For a fairly complete list, of modern maps of all parts of 
the world, we refer tho reader to Mr .1. 0. Bartholomew's 
“ Mapping of the World ” (Scottish Geographical Magazine , 1890 
and 1391); for reports on the progress of cartography, to the 
Geograp'visches Jahrbuch t published by Perthes of Gotha, and for 
announcements of new publications to tho Geographical Journal. 

(8. R. ; E. U. R.) 

Maracaibo, capital of the state of Zulia, Vene- 
zuela, South America, on tho western shore of Lake 
Maracaibo. It is one of the most important and most 
progressive cities in the republic, with a ]>opulation of 
over 35,000 inhabitants. The bar which closes the gulf 
will not allow vessels drawing more than 12 feet to cross, 
but inside the bar there is a depth of 30 feet and more 
close to the town. Maracaibo maintains valuable com- 
mercial relations with foreign markets and with the in- 
terior, and is the ]>ort of transit for goods intended for 
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Colombia. It is the starting-point also for passenger and 
freight steamers and the railway lines of the Trujillo and 
T&chira sections of the state of Los Andes. The most 
important buildings are the public market* the executive 
mansion, legislative palace, municipal buildings, the Bar&lt 
theatre, university, new gaol, and six churches. There is 
a dockyard for the construction of sailing vessels. The 
town is equipped with electric lighting, telegraphs, tele- 
phones, tramways, &c. The import duties collected in 
the year ending 30th June 1896 amounted to £252,769, 
the imports of domestic products, salt, <fcc., for same 
period amounting to £86,736. The amount of coffee ex- 
ported in 1896 was 28,211 tons, and in 1900, 20,050 tons. 
The export of hides is rapidly increasing, amounting in 
1900 to 34,793 hides, besides 121,392 goatskins. Cocoa, 
fustic, dividivi, sugar, and copaiba are the chief of the 
remaining exports. Tho imports in 1898 amounted to 
£196,787, and exports to £842,600. In 1898 there 
entered 302 foreign vessels of 29,220 tons. 

MAramaroSSZiffet, a corporate town of 
Hungary, with 15,210 inhabitants in 1891, and 17,445 
in 1901. Among its educational establishments are a law 
academy, a state upper school for girls, &c. It is an im- 
portant centre for the timber industry, with large steam 
mill, saw-mills, furniture factories, «kc. 

Maranhao, or Maraniiam, a state of north- 
east Brazil, with a coast-lino of about 300 miles, in 
which the Atlantic receives the waters of six large 
rivers, all navigable by steamers. Its area covers 177,566 
square miles. The population in 1872 was 359,010, and 
in 1890 it was 459,040. The capital, San Luis, is a 
finely-built city of 38,000 inhabitants. Other towns are 
Caxias (24,000), Alcantara (15,000), Carolina (10,000), 
Vianna, Grajahu, Itapieuru-mirim, and Turyassu. 

Maraffon. Sec Amazon. 

Marash (Assyrian Maras , Roman Germanic ia^ 
Byzantine Marasion ), the chief town of a sanjak of the 
same name in the Aleppo vilayet of Asiatic Turkey, 
altitude 2600 feot, situated north of the Jiliiin river, at 
the foot of Mount Taurus. The sanjak lies almost wholly 
in Mount Taurus, and includes the Armenian town of 
Zoitun. Marash is prosperous, and has a large trade in 
Kurd carpets and embroideries. The climate is good, 
except in summer. Of the population (40,000), about 
half are Armenians. There are a college, churches, 
and schools belonging to the American mission, and a 
Jesuit establishment. Marash occupies an ancient site 
on which “ Hittite ” inscriptions have been found. It was 
seized by the Crusaders after their march across Mount 
Taurus, becamo an important town of Lesser Armenia, 
and was taken by the Soljuks in 1147. In the 16th 
I century it was added to the Osmanli empire by Selim 1. 

Marathon. — The tumulus or “ Soros ” at Marathon 
was excavated by M. Stais in 1891 and 1892. A slight 
previous excavation had brought to light some prehistoric 
implements, and so it was supposed that the mound had 
no connexion with the battle ; but it has now been dis- 
covered that the presence of those prehistoric things was 
accidental. Underlying the mound was found a stratum 
about 85 feet long by 20 broad, consisting of a layer of 
sand, above which lay the ashes and bones of many corpses ; 
together with these were the remains of many lecythi and 
other vases, some of them contemporary with the Persian 
wars, some of them of much earlier style, and probably 
taken in the emergency from neighbouring cemeteries. It 
is conjectured with some probability that a large vase con- 
taining ashes may have been used as the burial urn of 
one of the Athenian generals who fell. There was also, in 



MARBELLA — MAR6HERITA 


the middle of the stratum, a trench for funeral offerings 
about 30 feet by 3 ; it contained bones of beasts, with 
ashes and fragments of vases. There can therefore be 
no doubt that the tumulus was piled up to commemorate 
the 192 Athenians who fell in the battle, and that it marks 
the place where the carnage was thickest. A selection 
from the contents of the tumulus has been placed in the 
National Museum at Athens. 

See *A pxokto\oyiK6* AcXrlov, 1891, pp. 67 sqq. (e. Gr.) 

Nlarbella, a town and seaport of Spain, on the 
Mediterranean coast, in the province of Malaga. The town 
is well built, with clean, regular streets. An old castle 
crowns tho height above, and the parish church has been 
restored. The local industries include the manufactures 
of alcohol, porcelain, and sugar, besides founding, and lead 
and iron mining. The port admits vessels drawing 18 to 
20 feet ; but there is good anchorage in deep water about 
half a mile from shore. There is a pier 1050 feet long, 
with a railway for bringing down and loading ores, and a 
lighthouse. Fish, grain, raisins, figs, cork, and iron ore 
are exported, but the trade is not of great extent. 
Population about 10,000. 

Marblehead, a town of Essex county, Massachu- 
setts, U.S.A., on a peninsula on the east side of Salem 
harbour on the north shore of Massachusetts Bay. The 
principal occupation of the permanent inhabitants is the 
manufacture of shoes. The town has become a popular 
summer resort and summer homo for people of Boston. 
It has a public library, reading-room, and art gallery. 
Population (1890), 8202 ; (1900), 7582, of whom 973 were 
foreign-born. 

Marburg, the second town in the Austrian duchy 
of Styria, a German enclave in a Slovene district. 
Population, with suburbs (1900), 24,501, German and 
Catholic, excepting 16 per cent. Slovenes and 1 per cent. 
Protestants. The garrison numbers 1 343 meal. 

Marburg, a town of Prussia, provinces of Hessc- 
X assau, on the right bank of the Lahn, 60 miles north of 
Frankfort-on-Main by the railway to Cassel. It is the seat 
of a university with (1900) 1184 students and 93 pro- 
fessors. A new villa quarter has grown up at the south 
foot of tho castle hill. In the years 1873-91 a university 
building of sandstone was erected in the Early Gothic 
style. In 1884 the “Teutonic” house was converted into 
the zoological and mineralogical institutes of the university. 
The Lutheran church was restored in 1893. The uni- 
versity library contains about 160,000 volumes. The 
castle was restored in 1866-84 ; it contains the collections 
of the Hessian Historical Society. There are further a 
new post offico (1882-84), various scientific institutes 
belonging to the university, an agricultural school, and a 
botanical garden. The industries include tanning and 
manufacture of machinery, pottery, tobacco, and toys. 
Population (1885), 12,668; (1900), 17,527. 

March, a market town in the Isle of Ely parlia- 
mentary division of Cambridgeshire, England, 14 miles 
north-west by north of Ely; a junction station on the Great 
Eastern and Great Northern Joint Railway. There is a 
public hall (18S5). Population of parish (an urban dis- 
trict, 1894) (1891), 6988; (1901), 7565. 

Marches, Th0, a territorial division of Italy, 
bordering on the Adriatic, and lying between Abruzzi on 
the S. and Emilia on the N. It embraces the provinces of 
Ancona, Ascoli-Piceno, Macerata, and Pesaro and Urbino, 
with an area of 3763 square miles, and a population of 
983,670 (1881), and 1,064,749 (1901). Its principal crops 
are wheat, maize, wine, and tobacco. Except building 
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stone and sulphur, there are no minerals of value. The 
silk industries, making of strawplait and straw hats, rear- 
ing of silkworms and cocoons, with some sugar refining, 
tobacco, terra-cotta, and paper manufacture, brickworks, 
and iron-works, furnish the chief occupations of the people, 
next after agriculture and pastoral pursuits. The prin- 
cipal towns are Ancona (which is tho chief seaport), Pesaro, 
Macerata, Urbino, Jesi, Ascoli, Camerino, Fano, Fcrmo, 
Fabriano, Becanati, and Senigallia. This division belonged 
down to 1860 to the Papal States. 

Mardln, the chief town of a sanjak of the same 
name in tho Diarbekr vilayet of Asiatic Turkey, and a 
military station, situated on the Diarbekr -Mosul road. 
Half of tho population, 12,000, aro Christian. During 
tho Armenian massacros of 1895 Mardin was attacked by 
Kurds, who were driven off by tho garrison. It. is the 
seat of an American mission, with church, schools, and 
medical officer. 

Maree 9 Loch, one of the most beautiful of 
Scottish lakes, situated in Gairloch parish, Wester Boss. 
It is 32 feet above sea-level, 12$ miles long, and from 3 
furlongs to 2 J miles broad, with a general depth of 360 feet. 
Skirted by lofty mountains, it contains twenty- seven 
islands, and is drained by the river Ewe. The fish are 
salmon, sea-trout, yellow trout, and char. 

Margate, municipal borough, seaport, and market- 
town in the Isle of Thanet division of Kent, England, 4 
miles west of North Foreland, and 90 miles by rail east of 
London. The old pier is used chiefly by fishermen and 
colliers ; the landing-place has received several additions. 
Municipal offices have been presented to the town, and a 
theatre erected. The town has grown largely, especially 
in the part called Cliftonville, on the eastern side. There 
are electric trams running between Margate, Broadstairs, 
and Ramsgate. Dane Park (33 acres) was presented to 
the town in 1898. Population (1891), 18,662; (1901), 
23,057. The visiting population in summer is very 
numerous. Westg atk-ON-Sea, 2 miles west by south and 
practically a suburb, has a station on the South-Eastern 
and Chatham Railway. It attracts a somewhat higher 
class of visitors than Margate. Population, 3000. Bikch- 
ixgton, a little farther to the west, is also a growing 
resort. 

Margherlta Marla Teresa, of Savoy 

(1851 ), dowager-queen of Italy, daughter of Feidi- 

naud, duke of Genoa, and of Elisabeth of Saxon}', was 
born at Turin on 20th November 1851. Until eight years 
of age she lived with her mother, the widowed duchess of 
Genoa, at Stresa, on Lago Maggiore, but in 1859 returned 
to Turin, occupying a small apartment in the royal palace. 
Educated simply under the care of a Viennese governess, 
she took little part in court life until her marriage. Gifted 
with beauty and great personal charm, she acquired wide- 
spread popularity, and exercised her duties as primness 
royal with unfailing tact. Shortly after the occupation 
of Rome in 1870 she, with her husband, the crown prince, 
took up her residence in the Quiriiml, where she continued 
to reside throughout the reign of King Humbert. A few 
months after the accession of her husband to the throne in 
January 1878 an attempt upon his life, committed at 
Naples by a lunatic named Passanante, produced a deep 
impression upon hor mind, and, though she displayed the 
utmost fortitude at the moment, left for some years un- 
pleasant traces upon her nervous system. An exemplaiy 
wife and devoted mother, she combined with these quali- 
ties a full perception of her rights and duties as queen, 
and ever discharged with assiduous alacrity the functions 
of her royal station. Thoroughly conversant with Latin. 
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Greek, and mime, speaking Beveral modem languages 
with fluency, widely read, and keenly interested in all 
manifestations of art, Queen Margherita holds a foremost 
place among the many distinguished women of the house I 
of Savoy. (See also Humbert.) 

Mariana, or Marianne Islands. See Micronesia. 

Marlanao, a residential suburb on the shore of 
Cuba, to the west of the city of Havana, with which it is 
connected by means of a steam tram. Population (1899), 
5416. 

Maria Themlopel. See Szabadka. 

Mar laze I l f a village and place of pilgrimage in the 
duchy of Styria, Austria. It is estimated that the shrine 
is visited by about 200,000 pilgrims annually. The 
princi|»al resource of the inhabitants is the entertainment 
of visitors and the sale of rosaries, pictures, medals, and 
other souvenirs. Population (1890), 1116; (1901), 1341. 

Mar 1 611 bad. a celebrated watering-place in 
Bohemia, Austria. The permanent population in 1890 was 
2119, and in 1900, 4588, mostly Catholic and German. 
The public buildings now include two hospitals for the 
jioor, a convalescent home, a Russian church, a synagogue, 
the Stadthaus (containing the post and telegraph offices, 
the custom-house, a concert and ball room, a restaurant, 
and reading and assembly rooms), new bathing establish- 
ments, &c. It is visited annually by about 17,000 
patients. 

Marlenberg, a town of Germany, 16 miles south- 
east of Chemnitz, in the circle of Zwickau, kingdom of 
Saxony, on the FKiha-Rcitzenhain railway. It has a 
central school, a non-commissioned officers’ school, and a 
preparatory school ; and the industries comprise wool- 
spinning, flax-dressing, the making of lace, toys, and cigars, 
and silver -mining. Population (1890), 6300; (1900), 
7108. 

Marlenburg, a town of Prussia, province of West 
Prussia, on the Nogat, an eastern arm of the Vistula, 
crossed here by a fine railway bridge (1892), 32 miles by 
rail south-east of Danzig. It is famous for the great castle 
and fortress of the Teutonic order. Its newer buildings 
embrace a couple of churches and the post office (1894). 

It possesses an agricultural school, a seminary for male 
and another for female teachers, and a deaf and dumb 
asylum ; its industries include saw-mills, flour-mills, factories 
for cotton and wool, potteries, machine-shops, wool- 
eleansing, brick - making, aud breweries. Population 
(1885), 10,136; (1900), 10,732. 

Marlenwerder, a town of Prussia, province of 
West Prussia, near the right bank of the Vistula, 23 
miles south of Marionburg by rail. The town was founded 
in the year 1233 by the Teutonic order. It has a 
cathedral of the same century, a triple Gothic edifice, 
restored in 1874 ; a (Gothic) town hall (1880) ; a Roman 
Catholic basilica (1858) ; a non-commissioned officers’ 
school; a monument of the war of 1870-71 (1897); an 
archaeological collection ; and a seminary for female 
teachers. The industries include iron-foundries, saw-mills, 
breweries, and printing works. Population (1885), 8079; 
(1900), 9685. 

M&rtott&f a city of Ohio, U.S.A., capital of Wash- 
ington county, on the Ohio river, at the mouth of the 
Muskingum, in the south-eastern part of the state, at an 
altitude of 600 feet. It lias a large river commerce, 
and is entered by four railways, the Baltimore and Ohio 
South-Western, the Cleveland and Marietta (|»art of the 
Pennsylvania), the Toledo aud Ohio Central, and the Ohio 
and Little Kanawha. It has iron-works, saw-mills, and 


I agricultural implement work* It » th® seat JfSJJ 
| College, a non-sectarian institution, founded in loo , inch 
/ bad, m 1899, 1 8 instructors and 198 students, 72 of whom 
were women. The limits of the city were enlarged in 
1890 by the addition of Harmar. Population (1890), 
8273 ; (1900), 13,348, of whom 679 were foreign-bom and 
361 were negroes. 

Mari I risk, a district town of Russia, West Siberia, 
government of Tomsk, on the bank of the Kiya river, 147 
miles by rail east of Tomsk. It is built of timber, but 
has a stately cathedral and a town hospital. Its inhabi- 
tants, 8300 in 1897, live by agriculture, small tanneries, 
aud soap-works, and especially by the currying trade. It 
is an entrepdt for the gold mines, and a centre from which 
the miners start in summer. 


Marine Insu ranee. See Insurance. 

Marines, formerly (1694) styled mariners, are sea 
soldiers — that is, troops appropriated and specially adapted 
to the requirements of maritime war. This force is in 
origin, use, and application peculiarly British. The only 
other nation possessing a special force discharging exactly 
similar functions is the United States. 

The origin of tko marine force was an Order in Council 1664, 
directing “1200 Land souldgera to be forthwith rayzed to be in 
readiness to be distributed in His Majesty’s fleete prepared for sea 
service.” This body was named the “Admiral’s regiment.” At 
this jnsriod land warfare had developed a system, and was waged 
by men organized, disciplined, and trained. Sea warfare was loft 
“to every man’s own conceit.” War- ships were built to be 
maimed in a hurry, by “the press,” when needed. Men wore 
thus obtained by forco and grouped without organization or 
previous training in ships. When no longer required they were 
turned adrift. The administration of England** fleet was “a 
prodigy of wastefulness, corruption, and indolence ; no estimate 
could bo trusted, no contract was performed, no cheek was 
enforced.” Such officers as had been “bred to the sea seemed a 
strange and savage race.” They robbed the king and cheated the 
seamen. As regards land force, it was a violation of the law' to 
keep at home in tlio king's pay “any other body of anued men, 
save as a guard for the royal person.” On the other hand, it was 
“illegal to land press men " in a foreign country, but soldiers 
“only roouired a little persuasion to land.” Thus by thrusting 
into naval chaos aud confusion a nucleus of disciplined, trained, 
and organized land troops, an expedient was found which offered 
a solution of the many political and administrative difficulties of 
the time. This “Admiral’s regiment” was the germ which by a 
constant procoss of evolution during a period of over 285 years lias 
produced not merely the marine forces, but the royal navy, 
organized, disciplined, and trained as it is to-day. In 1668 the 
experiment of the Admiral’s regiment was extended. At a 
Council held “to discourse about the fitness for entering men 
presently for maiming the fleete,” King Charles II. “cried very 
civilly, * If ever you intend to man the fleet without being cheated 
by the captains and pursers, you may go to bed and resolve never 
to have it manned.’” This seems to throw some light on the 
Counoil’s order a few days later “to draw out and furnish such 
numbers of His Majesty’s Foot Guards for His Majesty’s service at 
sea this summer, as H.K.H. the Duke of York, Lord High Admiral 
of England, shall from time to time desire.” The men were to 
bo paid and accounted for by their own otticers. This maritime 
force subsequently disappeared, but two new regiments of 
“marines” were raised in 1694, the Houso of Commons directing 
they “were to ho employed in the service of the navy only.” One 
regiment only was to be on shore at a time, and to be employed in 
the dockyards with extra pay. None of the oflieers were to bo sea 
commanders, save two colonels. The intention was to make theso 
regiments feeders for the navy, captains being ordered to report 
jnsriodically * 4 the names of such soldiers as shall in any measure 
be made seamen, and how far each of them is qualified toward 
being an able seaman.” In 1697 these regiments were disbanded, 
but early in the reign of Queen Anne a number of regiments of 
marines were raised, and independent companies of marines were 
also enlisted in the West Indies. At the Peace of Utrecht (1713) 
the marines were disbanded, but reappeared in 1739 as part of the 
army ; and in 1740 three regiments of marines were raised in 
America, tho colonels being appointed by the Crown, the captains 
by the provinces. In 1747 the marine regiments were transferred 
from the control of the Secretary at War to that of the Admiralty, 
and the next your once more wholly disappeared on the Treaty of 
Aix la Chapelle (1748). 
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Daring the preceding period of fifty-four years the 
marine force appeared and disappeared with war. It was 
a military body, applied to naval purposes. Its main 
functions were threefold— (1) for fighting in ships ; (2) for 
seizing and holding land positions necessary or advantageous 
to the naval operations of war; (3) for maintaining 
discipline of the ships, and by “expertness in handling 
arms to incite our seamen to the imitation of them.” 
Incidentally the force came to be regarded as so good a 
feeder for the navy that Admiral Vernon (1739) urged 
“ the necessity of converting most of our marching 
regiments into marines, and if, as they became seamen 
they were admitted to be discharged as such, that would 
make a good nursery for the breeding of them.” 

The organization of the force was purely military. Regiments 
were embarked in fleets, and distributed in the ships. The officers 
were interchangeable with those of the guards and line. John 
Churchill (afterwards Duke of Marlborough) and Georgo Rooko 
(afterwards Admiral Sir George Hooke) wore together at one time 
ensigns of marines. During this period the marines were never 
regarded as a reserve for the fleet. The navy in peace did without 
them. The necessities of maritime war demanded a mobile military 
force adapted to naval conditions and at naval disposal, and so 
in all naval operations during these eighty* four years the marines 
played a conspicuous part. The navy had been slowly groping 
towards a system. For example, sea officers had been granted a 
uniform, and a naval academy (1729) had been established for the 
education of young gentlemen for the sea service. But in its main 
features the navy remained in 1748 as it was in 1664. The sailor 
was kidnapped and forced into ships, to become an outcast when 
no longer wanted. The marine when not ill a ship was comfort- 
ably housed and looked after by his officers in barracks on shore. 

In 1755 the marine force once more reappeared under the 
Admiralty, and from that date its history has beeu continuous. 
But the regimental system was abandoned, and an entirely new 
principle of organization was applied. Companies were raised, and 
these companies wero grouped into great depots, called divisions, 
at Portsmouth, Plymouth, and Chatham. At these divisions this 
force could bo increased and reduced at pleasure, without disturbing 
the basis of organization, and from them could be supplied aH many 
or as few sea soldiers as fleets or ships needed, while preserving 
in the varying units so provided all the essentials of uniformity 
of system, drill, training, ties of comradeship, and esprit de corps. 
This force then and for ninety -eight years afterwards was the 
only continuously trained, disciplined, and organized fighting 
force placed by the country at the disposal of naval officers. On 
the establishment of this new marine force the purchase of com- 
missions was abolished, hut interchange with the army was for a 
time permitted. When embarked, marines were under the naval 
code of discipline ; when on shore, under the marine Mutiny Act, 
identical with that of the army. When the seamen of the fleet 
mutinied at the Nore, at the close of the 17th century, and turned 
their officers out of the ships, the marines, undaunted, stood firm 
by theirs. 

Mutiny lurked beneath the deck of many a ship before and 
long years after that dramatic event. The control of admirals and 
captains over their own men was precarious in the extreme. This 
was the natural result of the country’s neglect of its seamen. 
The discipline of the fleet in those days rested on the firm bayonets 
of the marines. What England owes to them may be gathered 
from Lord St Vincent’s recorded testimony : “There never was an 
appeal made to them for honour, courage, or loyalty, that they 
did not more than realize my highest expectation. If over real 
danger Bliould come to England, the marines will be found the 
country’s sheet anchor. ” At hiB earnest solicitation the marines 
were made a royal corps in 1802, It is worthy of note that in 
those days of masts, yardB, sails, and pure seamanship, this greatest 
of naval statesmen, this matchless naval strategist, whose practical 
experience of maritime war was unrivalled, strenuously advocated 
as the true policy for England what in these days of steam and 
mastless ships would ho scouted and ridiculed. It was to make 
service afloat as marines a part of the duty of every regiment of 
the line in rotation. 

Down to 1804 the marines were an infantry force ; the improve- 
ment in artillery towards the close of the century had necessitated 
the occasional putting into the fleet of detachments of Royal 
Artillery. This, as regards gunnery duties in the fleet, was 
repeating on a smaller scale the expedient adopted in the time of 
Charlos II. So much friction arose between the naval and the 
artillery officers that a special corps of Royal Marine Artillery was 
raised in 1804, on the recommendation of Nelson. This special 
corps fulfilled the expectations of itR founders. It was charged 
with the care, equipment, and working of the larger ordnance 
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afloat and field guns ashore, and was employed also as a body of 
gunnery instructors to the fleet. In 1831, a certain number of 
naval officers being thought to be sufficiently trained in gunnery, 
this corps, of which Napier wrote, “Never in my life have I seen 
soldiers like the Royal Marine Artillery,” was, without warning, 
abolished. Then the marine force ceased to be composed of two 
corps, artillery and infantry, and it reverted to a single one of 
infantry. Very soon afterwards, however, the Admiralty began to 
build up what they had so suddenly and ruthlossly destroyed, by 
ordering the conversion of one company of each infantry marine 
division into artillery. The number of these artillery companies 
gradually increased, and were grouped in a separate <iop6t. Just 
as the wars from Charles II. to George 111. had demanded marines, 
so the Crimean war led to their increase. Thus in 1869 the 
artillery companies of marines wore formed into a separate divi- 
sion, and in 1802 the old name of Royal Marine Artillery was 
restored. 

The marines thus became once more and still remain two corps, 
the official designation of the whole being Royal Marine Forces. 
In 1856 the marine infantry corps became light infantry, and in 
1869 the Woolwich division (added in 1805) was abolished ; and 
more recently a marine depot, as a feeder of the other divisions, 
was established at Walmer. The headquarters of the R.M.A. are 
at Eastnoy, Soutlisea. The divisions R.M.L.I. arc at Gosport, 
Chatham, and Devonport. The uniform of the R.M.A. is blue 
with red facings, that of R.M.L.1. red with blue facings. The 
badge of both corps is the globe surrounded with the laurel 
wreath, with the motto “Per mare per terrani.” The Royal 
Marine Forces share with the 3rd Battalion Grenadier Guards, the 
East Kent Regiment (formerly the Bulls), and the Royal Loudon 
Militia the privilege of marching through tho City of London with 
colours flying, bands playing, and bayonets fixed. This is due to 
a common original association with the London train hands. 

War Sendees.— ‘To describe those would bo to review the wars 
waged by England by sea and by land for over 200 yearn. In 
evory sea light, great or small, marines have taken part, and on 
every continent they have served in big and little wars, sometimes 
as part of tho army, sometimes with naval contingents, sometimes 
alone. The varied nature of the work done by the marines afloat 
and ashore during the Napoleonic war may be shortly illustrated 
by quoting tho record of war services of one single murine officer, 
who died wholly unnoticed within tho memory of many men now 
living. His name was Nicolls, but in official or public regard it 
had no honoured place. “With 13 volunteers in a boat of the 
Blanche frigate, ho boarded and captured on 3rd November 1803 
the French armed cutter Albion from under the guns of Monte 
Cristi, San Domingo ; in this action lie was severely wounded by 
a musket ball, which, entering the abdomen and coming out at 
his right side, lodged in tho arm. On hoard the standard at the 
passage of the Dardanelles on 19th February 1807. Oil 26th June 
1808, with a boat's crew he boarded and captured the Italian gun- 
boat Volfc near Corfu. Present at the reduction of tho island of 
Anholt in May 1809. Severely woundod at tho attack on Fort 
Bowyer 15tli September 1814. Was frequently employed in boat 
and battery actions. In 1808 was in a boat at the capture of a 
French brig ; in 1804 he commanded the Royal Marines during 
the siege of Curai;oa, and for twenty-eight consecutive days was 
exposed to several attacks of the enemy. At tho passage of the 
Dardanelles he captured the Turkish flag, and was honourably 
mentioned. In 1807 he was at the blockade of Corfu and the 
expedition to Egypt. In North America lie raised and commanded 
a regiment of Indians, and was senior major of all the troops 
engaged in tho attack on New OrleanB in 1814. Was also 
governor of the islands of Anholt and Ascension. During the 
above service ho had his left leg broken and right leg severely 
wounded, was shot through the body and right arm, received a 
severe sabre cut in tho head, was bayoneted in the chest, and 
lost the sight of an eye in his 107th action with the enemies of 
his country. He was frequently mentioned in despatches, and 
received a sword of honour from the Patriotic Fund.” 

During the Crimean war, mortar-boat flotillas in the Baltic and 
Black Sea were commanded and manned by R.M.A., while comrades 
in the same corps served with tho Royal Artillery in the trenches 
before Sebastopol— a marine infantry brigade occupying the heights 
of Balaklava. During the Indian Mutiny marines (artillery and 
infantry) served with the Naval Brigade under Peel. In tho China 
wars batteries and brigades of the marine force played a prominent 
part, and likowiso were represented in all the Egyptian and 
Sudan campaigns, 1881 to 1898. In one action the R.M.A. 
gunners came to the relief of the Royal Horse Artillery when 
exhausted, and fought their guns ; in another the R.M.A., out of 
the debris of tho enemy’s Krupp guns captured, built up one com- 
plete gun and fought it with effect ; in the final campaign gunboats 
were brought up in pieces, put together, and fought by a detach- 
ment of the R.M. A. 

In 3899 in the Boer war tho marine artillery and infantry 
took part with tho Naval Brigade, maintaining their historic 
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reputation, and at the battle of Enalin their losses were excep- 
tionally severe. 

Characteristics of Marino System. — The reornit first poes to tho 
depdt at Walraer, and is trained as a soldier before joining his 
division to complete instruction as a marine. His division is his 
permanent military home, from which he goes on service and to 
which he returns at its conclusion. Restrictions on marriage, 
necessary under the army system, are not necessary in the marine 
forces. The permanent home of the wife and family is not 
broken up by the marine going abroad ; the wife thus can continue 
any local goodwill in any business her industry may secure. This 
fixed home enables a marine to learn a trade in the workshops 
of his division which supply the clothing, &o., to tho corps. 
Marines are enlisted for 12 years, and if of good character they can 
re-engage to complete 21 years, entitling to pension. The periods 
of service abroad for marines are shorter (generally 3 years), but 
more constantly recurrent than for the army. Th» administrative, 
as distinct from the instructional, staff necessary for a marine 
division is more simple and less expensive than that of a numerical 
army equivalent expressed in regiments. The system of pay and 
accounts is also less complex. The following table shows tho 
relative proportions of marine forces to tho whole navy at different 
periods 
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Nature of Ships. 
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Steam with aux- 
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Steam and maet- 
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The above table indicates a gradual change in naval policy and 
practice as regards marines. It will be observed that, concurrently 
with the gradual disappearance of masts, sails, and yards, tho 
proportion of marines has steadily declinod. Down to very recent 
times the marine Bpont moro time ashore than afloat. Now tho 
reverso is the case. There are 10,806 afloat and only 7745 on 
shore, and the latter figuro includes tho wliolo of tho administrative 
and instructional staff and all tho recruits under training. 

By the introduction of the Continuous Service Act, 1853, 
the blue-jacket was placed on exactly tho same footing as 
the marine in respect of conditions of service and pension, 
and now the blue -jacket when not afloat is quartered in 
barracks. The main difference between the blue -jacket 
and marine is the dress and the pay. The blue-jacket is 
better paid than tho marine. As regards opportunity of 
discipline, there is now no difference ; and in short, all the 
reasons for tho existence of a marine force have dis- 
appeared except as regards duties on shore incidental to 
naval operations of war, e.g., the holding of ports and the; 
seizing of minor positions necessary to prosecution of 
maritime war. The facts that modem ships cannot now as 
formerly carry a supernumerary force sufficient for such 
purposes, and are more dependent on fixed bases of supply 
and repair than in old days, point to a different method 
of using and applying the marine force to tho sole purpose 
for which they are now necessary as a distinct branch of 
the naval service. If employed at the headquarters of 
a naval station, their efficiency as marines could be pre- 
served by occasional embarkation of the officers and men 
in rotation. The substitution of marine for army garrisons 
at coaling stations would also relieve the army of a class 
of duties incidental to naval warfare which the marine 
force formerly performed, and which prejudicially affects 
the organization and arrangement of the army as a mobile 
field force. 

Marine Corps , United States . — This is the oldest force 
in the American service. It was formed in 1775, and it 
has a history of brilliant services rendered by land and 
sea in all the wars of America since that date. Tho 


1 Includes 22,289 of the engineer branch providing the locomotion 
of modern Bhips— just as seamen from 1805-58 provided it for ships 
of the past. 


headquarters of the corps are at Washington, and the 
strength of the corps was fixed by Act of Congress (3rd 
March 1899) at 211 officers and 5920 non-commissioned 
officers and men. Its organization and system are based 
on the British model, and the dress corresponds to that of 
the United States army. A brigade of three battalions 
served in the Philippines in 1899. (j. c. R. c.) 

Marine Salvage. See Salvage. 

Marinette, a city of Wisconsin, U.S.A., capital of 
Marinette county, on the shore of Green Bay, Lake Michi- 
gan, at the mouth of the Menominee river, in the eastern 
part of the state, at an altitude of 611 feet. It is opposite 
Menominee, Michigan, with which it is connected by 
bridges over the Menominee river. It has an excellent 
harbour, and a large lake commerce, principally in lumber 
and iron ore. It has three railways, the Chicago and North- 
Western, the Chicago, Milwaukee, and St Paul, and the 
Wisconsin and Michigan. Its manufacturing establish- 
ments consist in great part of saw, shingle, and planing 
mills, and paper and pulp mills. Population (1880), 
2750; (1890), 11,523; (1900), 16,195, of whom 5542 
were foreign-born. The death-rate in 1900 was 14*3. 

Marino, a town of the province of Home, Italy, on a 
spur (1422 feet) of the Alban hills, 15 miles south-east of 
Home. It occupies the site of the ancient Castrimcenium . 
In the Middle Ages it was a stronghold, first of the Orsini, 
then of the Colonna. It has a cathedral, and possesses 
soap factories, ironworks, and tanneries, and is famous 
for its wine. Population, about 6000. 

Mario, Qiuseppe, Count of Candia (1810- 
1883), Italian singer, the most famous tenor of the 
19th century, son of General di Candia, was born at 
Cagliari in 1810. His career as a singer was the result 
of accidental circumstances. While serving as an officer 
in the Sardinian army he was imprisoned at Cagliari 
for some trifling offence. When his period of confinement 
was over, he resigned his commission. His resignation 
was refused, and ho fled to Paris. There his success as 
an amateur vocalist produced an offer of an engagement 
at tho Opera. He studied singing for two years under 
M. Poncliard and Signor Bordogni, and made his debut 
in 1838 as tho hero of Meyerbeer's Robert le Diable. His 
success was immediate and complete, but he did not stay 
long at the Opera. In 1839 he joined the company of the 
Theatre Jtalien, which then included Malibran, Sontag, 
Persiani and Grisi, Rubini, Tamburini, and Lablaclie. His 
first appearance here was made in the character of Nemorino 
in Donizetti’s Elisir d' Amove. He sang in London for the 
first time in tho samo year. His success in Italian opera 
far surpassed that which he had won in French, and in a 
short time ho acquired a European reputation. He had a 
handsome face and a graceful figure, and his voice, though 
less powerful than that of Rubini or that of Tamberlik, 
had a velvety softness and richness which have never been 
equalled. Experience gave him ease as an actor, but he 
never excelled in tragic parts. He was an ideal stage 
lover, and he retained the grace and charm of youth long 
after his voice had begun to show signs of decay. He 
created very few new parts, that of Ernesto in Don 
Pasquale (1843) being perhaps the only one deserving of 
mention. Among the most successful of his other parts 
were Otello in Rossini’s opera of that name, Gennaro in 
Lucrezia Borgia, Almaviva in II Barbiere di Siviglia, 
Fernando in La Favvrita , and Manrico in II Trovatore . 
Mario made occasional appearances in oratorio, singing 
at the Birmingham Festival of 1849 and at the Hereford 
Festival of 1855, and undertook various concert tours 
in the United Kingdom, but bis name is principally 
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associated with triumphs in the theatre. In 1856 he 
married Giulia Grisi, the famous soprano, by whom he 
had five daughters. Mario bade farewell to the stage in 
1871. He died at Rome in reduced circumstances, 

1 1th December 1883. (a. a. s.) 

Marlon, a city of Indiana, U.S.A., capital of Grant 
county, 67 miles north-east of Indianapolis, towards the 
north-eastern part of the state, on the Cleveland, Cincin- 
nati, Chicago and St Louis, the Pittsburg, Cincinnati, 
Chicago and St Louis, and the Toledo, St Louis and 
Western railways, at an altitude of 811 feet. It is in 
an agricultural and natural gas region, and its manufac- 
turing establishments include glass-works, flour-mills, and 
steel rolling mills. It is the site of a national soldiers’ home. 
Population (1880), 3182; (1890), 8769; (1900), 17,337, 
of whom 564 were foreign-born and 650 were negroes. 

Marlon, a city of Ohio, U.S.A., capital of Marion 
county, a little north of the centre of the state, on the 
Cleveland, Cincinnati, Chicago and St Louis, the Hocking 
Valley, the Columbus, Sandusky and Hocking, and the Erie 
railways, at an altitude of 979 feet. It is in a rich agri- 
cultural region, and its manufactures consist mainly of 
agricultural tools and machinery. Population (1880), 
3899; (1890), 8327; (1900), 11,862, of whom 782 were 
foreign-born and 112 were negroes. 

Marls, Jacob (1837-1899), Dutch painter, first 
studied at the Antwerp Academy, and subsequently in 
Hubert’s studio during a stay in Paris from 1865 till 1871. 
He returned to Holland when theFranco-Prussian war broke 
out, and died there in August 1899. Though he painted, 
especially in early life, domestic scenes and interiors invested 
with deeply sympathetic feeling, it is as a landscape painter 
that Maris will be famous. He was the painter of bridges 
and windmills, of old quays, massive towers, and level banks ; 
even more was he the painter of water, and misty skies, and 
chasing clouds. In all his works, whether in water or oil- 
colour, and in his etchings, the subject is always subordinate 
to the effect. His art is suggestive and realistic rather than 
decorative, and his force does not seem to depend on any 
preconceived method, such as a synthetical treatment of 
form or gradations of tone. And yet, though his means 
appear so simple, the artist’s mind seems to communicate 
with the spectator’s by directness of pictorial instinct, 
and we have only to observe the admirable balance of 
composition and truthful perspective to understand the 
sure knowledge of his business that underlies such purely 
impressionist handling. Maris has shown all that is gravest 
or brightest in the landscape of Holland, all that is 
heaviest or clearest in its atmosphere — for instance, in the 
“ Grey Tower, Old Amsterdam,” in the “ Landscape near 
Dordrecht,” in the “Sea-weed Carts, Scheveningen,” in 
“ A Village Scene ” (see Plate), and in the numerous other 
pictures which have been exhibited in the Royal Academy, 
London, Edinburgh (1885), Paris, Brussels, and Holland, 
and in various private collections. “No painter,” says 
M. Philippe Zilcken in his work on the modern painters 
of the Netherlands, “has so well expressed the ethereal 
effects, bathed in air and light through floating silvery 
mist, in which painters delight, and the characteristic 
remote horizons blurred by haze ; or again, the grey yet 
luminous weather of Holland, unlike the dead grey rain of 
England or the heavy sky of Paris.” 

See Max Rooses. Dutch Painters of the Nineteenth Century, 
London, 1899.— -R. A. M. Stevenson. “ Jacob Maris,” Magazine 
of Art t 1900. — Ph. Zilcken. Peintres Hollandais Modcrnes, 
Amsterdam, 1893.-— Jan Veth. “ Een Studie over Jacob Maris,” 
Onze Kunst, Antwerp, 1902. (o. M\) 

Maritime Province ( Primorskaya Oblast ), a 
province of Russia, representing a strip of territory along 
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the Pacific coast of Russian Manchuria and East Siberia, 
from the Korean town Kyghen-nu (42° 38' N.) to Bering 
Strait. Area, 715,990 square miles. The population in 
1898 was 228,824, of whom only 73,455 were women, 
and 50,585 lived in towns, while the remainder were dis- 
tributed as follows : — South Usuri, 98,711 (and 29,185 at 
Vladivostok); North Usuri Cossacks, 20,917. The popu- 
lation of the Khabarovsk district is 12,692 (and 15,082 in 
the town of Khabarovsk) ; of Udukoi district, 10,032 (and 
5726 at Nikolaievsk) ; Okhotsk district, 4615 (and 199 
at Okhotsk town) ; l’etropavlovsk district (Kamchatka), 
8010, and 398 at the town of same namo; Ghizhiga. 
district, 7571 ; Commander Islands, 653; Anadyr dis- 
trict (Chukchi Land), 12,425; mining district, 2608. 
The Russians number 128,946; the nativos (Chukchi, 
Tungus, Orochons, Golds, &c.), 44,705; the Koreans, 
both Russian and Korean subjects, 23,279; the Chinese, 
29,284 (only 453 women); the Japanese, 2030; various, 
580. The yearly increase during this years 1895-97 was 
from 2438 to 3170. Commander Islands — Bering, 
Myednyi (Copper), and Tyuleniy— are important as the 
centre for seal-hunting. In the years 1871 to 1891 an 
average of 30,000 seals (occasionally 50,000) were killed 
on these islands every year. But as the American 
and British hunters kill the seals at distances of from 
30 to 150 miles from the islands, the number of seals 
obtainod on Commander Islands fell to an average yearly 
catch of only 13,000. 

Hunting remains an important branch of incomo, tho yearly 
items being about 5800 sable furs, 15 beaver, 2700 fox, 05,000 
squirrel, 1830 bear, and so on. Fishing (salmon and other fish) 
is considerable in Kamchatka, the Sea of Okhotsk, and along the 
Manchurian coast, as also in tho Amur, the Usuri, and other 
rivers. Activo measures were taken in 1883 97 for increasing the 
Russian population in the South Usuri district, the result being 
that 29,098 immigrants, chiotiy Little Russian peasants, trans- 
ported on hoard ships from Russia, settled there, although 501 of 
them choso to return to Russia. Resides, 3788 Cossacks from the 
Don and Orenburg (1746 women) came to Hettle among tho Usuri 
Cossacks. Tho immigration of Koreans to the Usuri region, which 
was especially strong after the famine in Korea in 1869, has now 
been stopped by law. Agriculture iH gradually developing in the 
South Usuri region, where 127,000 acres were under grain crops in 
1897, but it shows slow progress among the Cossacks, who had 
only 18,900 acres under crops. It. is estimated that there were in 
the same year 39,215 horses, 58,070 horned cattle, 1250 sheep, 
168,700 reindeer, and 32,130 trail-dogs in the Maritime Province. 
Gold-mining has been started in the province on the Amguft, a 
tributary of the Amur, and from 264 It) in 1889 it attained 4660 lt> 
in 1897. Coal is found on the Muraviolf- Amursky peninsula, near 
Vladivostok, as well os in Kamchatka. Maritime trade has been 
on tho increase, tho number of ships visiting Nikolaievsk, at tho 
mouth of the Amur, being 86 (chiefly Japancso), and Vladivostok, 
246 (chiefly German), in 1897. The total imports were: 14,340,000 
roubles in 1896, and 6,299,000 in 1897 (mostly for the Crown). 
As to river steamers, 120 were afloat in the same year in the system 
ol* tho Amur, and this number has increased since. But when the 
Amur is frozen, there is no communication between Khabarovsk 
and Blagovyestchousk or Nikolaievsk, except on sledges along the 
river, or on horseback when the icc is not safe. Roads exist 
only in tho South Usuri district. At present a railway lino nmB 
from Vladivostok to Nikolsk (69 miles), and thence to Khabarovsk 
along tho right hank of tho Usuri (400 miles). At Nikolsk begins 
the Manchurian railway, which, notwithstanding the delay occa- 
sioned by the Boxer rising, is ready now as far as Transbaikalia, 
and is open for service and partly for private traffic. 

See Maritime Province ( Primorskaya Oblast \ by P. Til. Unter- 
beuger. St. Petersburg, 1900. — Memoirs of Russ. Geogr. Soc., 
Statistics, vol. viii. (r. A. K.) 

Markby, 81 r William (1829 ), English 

jurist, tho fourth son of the Rev. William Henry Markby, 
rector of Duxford St Peter’s, was born at Duxford, Cam- 
bridge, in 1829. He was educated at Bury St Edmunds and 
Merton College, Oxford, where he took his degree in 1850. 
In 1856 he was called to the bar, and in 1865 he became 
recorder of Buckingham. In 1866 he went to India as 
judge of the High Court of Calcutta. This post he held 
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for twelve years, and on his retirement was appointed 
Header in Indian Law at Oxford. In 1892 he was a 
member of the Commission to inquire into the administra- 
tion of justice at Trinidad and Tobago. Besides Lectures 
on Indian Law , he wrote Elements of Law considered with 
reference to the General Principles of Jurisprudence . The 
latter, being intended in the first place for Indian students, 
calls attention to many difficulties in the definition and 
application of legal conceptions which are usually passed 
over in text-books, and it ranks as one of the few books on 
the philosophy of law which are both useful to beginners 
and profitable to teachers and thinkers. In 1897 apj>eared 
The Indian Evidence Act t with Notes . Sir William 
Markby also contributed to the law magazines articles 
on Law and Fact, German Jurists and Roman Law , Legal 
Fictions , <kc., several of which are embodied in the later 
editions of the Elements. He was made D.C.L. of Oxford 
in 1879, and K.C.I.E. in 1889. 

Market. — This term is used in two well-defined 
senses : — 

(1) It means a definite place where traders who are 
retail sellers of a specific class of commodity or com- 
modities are in tho habit of (a) awaiting buyers every 
day in shops or stalls ; or (£>) proceeding to the place in 
question on specified days at more or less frequent regular 
intervals. Covent Garden market for fruit and flowers, and 
Leadenhall market for meat and poultry, are good examples 
in London of the kind of institution included in class (o). 
They are a very ancient economic phenomenon, dating from 
the earliest period of the development of organized com- 
munities of human beings, and in general characteristics 
have changed littlo since they began to exist. 

Markets of the type of class (h) are also of very ancient 
origin (see Fairs, vol. viii.), but inasmuch as they are con- 
stituted essentially by the presence of persons, many of 
whom assemble from various places outside the place of 
meeting, they were capable of a little more development 
than those belonging to class (a), owing to increased facilities 
for locomotion. The nature of an ancient market of class 
(a), whither a citizen, say of Athens, or his chief slave, 
proceeded daily to make household purchases, differs little 
from the group of shops visited by the wives of the poor 
or loss wealthy citizens of modern states. In many places 
abroad, and not a few in England, actual markets still 
exist. It may be said that the huge collections of shops, 
such as tho various co-operative stores, are only a revival 
of tho old “market-place,” with its shops or booths 
gathered round a central area, adapted to the needs of 
modern big cities. 

(2) The term “ market ” has come to be used in another 
and more general sense in modern times. According to 
Jovons, a market is “any body of persons who are in 
intimate business relations, and carry on extensive trans- 
actions in any commodity.” He adds that “ these markets 
may or may not be localized,” and lie instances the money 
market as a case in which the term “ market ” denotes no 
special locality. As a rule, however, most of the business 
of a market is transacted at some particular place, such as 
the London Stock Exchange, the Baltic, the Bourse of 
Paris, the Chicago “Wheat-pit.” Even in the case of the 
London money market, merchants still meet twice a week 
at the lloyal Exchange to deal in foreign bills, although a 
considerable part of the dealings in these securities is 
arranged daily at offices and counting-houses by personal 
visits or by telegraphic or telephonic communication. The 
markets in any important article are all closely intercon- 
nected. The submarine cable has long ago made Chicago 
as important an influence on the London corn market as 
Liverpool, or rather both London and Liverpool affect and 
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are simultaneously affected by Chicago and other foreign 
markets. In like manner the Liverpool cotton market is 
influenced by the markets in New Orleans and other 
American cities separated from it widely in space. In a 
minor degree the dealers in all places where a cotton 
market exists affect the bigger markets to some extent. 

| What is true of the cotton market is also true to some 
j extent of all markets, though few markets are so highly 
! organized or show such large transactions as that for 
cotton. Among other markets of the first class may be 
mentioned those for pig-iron, wheat, copper, coffee, and 
sugar. There are many articles the markets for which 
are of considerable dimensions at times, but are of an 
intermittent character, such as the London Wool Sales, 
which take place now in five “ series ” during the year. 
Formerly the numl)or of '* series ” was four. 

Characteristics op Markets. 

The conditions required in order that the operations of 
a trading body may display the fully-developed features 
of a modern market, whether for commodities or securities, 
are : — 

(1) A large number of parties dealing. 

(2) A large amount of the commodities or securities to 
be dealt with. 

(3) An organization by which all persons interested 
in the commodity or security can rapidly communicate 
with one another. 

(4) Existence and frequent publication of statistical 
and other information as to the present and probable 
future supply of the commodity or security. 

The movements which take place in prices in any 
market, whether fully organized or not, depend largely 
on changes of opinion among buyers and sellers. 

The changes of opinion may be caused by of 

erroneous as well as by correct information, prices . 
They may also be the result of wrong inferences 
drawn from correct information. In markets for com- 
modities of the first importance such as wheat, cotton, 
iron, and other articles which are dealt in daily, the state 
of opinion may vary much during a few hours. The 
broad characteristics of markets of this class arc similar. 
There is a tendency in all of them to show phenomena of 
annual periodicity, duo partly to the seasons, the activity of 
certain months being in normal years greater in the case 
of any given market than that of other months. This 
tendency was always liable to be interfered with by the 
special forces at work in particular years ; and the great 
increase in the facilities of communication between dealers 
by telegraph, and of transportation of commodities between 
widely distant points, which was one of the marked features 
of the development of the economic organism in all actively 
commercial countries during the last thirty years of the 
1 9th century, has still further interfered with it. Never- 
theless, a tendency to annual periodicity is still perceptible, 
especially in markets for produce of the soil, the supply 
of which largely depends on the meteorological conditions 
of the areas where they are grown on a scale sufficient to 
furnish an appreciable proj>ortion of the total produce. 

Periodicity of another kind known as “ cyclic,” and due 
to a different set of causes, is believed to exist by many 
persons competent to form a judgment ; but 
although the evidence for this view is, in the ** M 
opinion of the present writer, very strong, the theory ex- 
pounding it is not yet in a sufficiently advanced state to 
admit of its being regarded as established. 

Phenomena op Markets. 

Bagehot said of the money market that it is “often 
very dull and sometimes extremely excited.” This classical 
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description of the market for non-specialized wealth applies 
to a large extent to all markets. 

Every market is at every moment tending to an 
equilibrium between the quantity of commodities offered 
and that of commodities desired; supposing 
equilibrium to have been attained in a given 
librium, market, and that for some appreciable period it 
is not disturbed, the price for the commodity 
dealt in in the market will remain practically unchanged 
during that period. Not that there will be no transac- 
tions going on, but that the amounts offered daily will be 
approximately equal to the amounts demanded daily. 

We have briefly described the statical condition of a 
market ; we must now briefly examine its 
D \* tuT Wbrim dynamic 8 - Disturbance may take place 
o eqa tfm * through a change in — 

(1) Supply, or opinion as to future probable supply. 

(2) Demand, or opinion as to future probable demand. 

(3) In both simultaneously, but such a cliange that 
demand is increased or decreased more than the supply, or 
vice vend. 

A moderate disturbance caused by one of the above 
changes, or a combination of them, will produce an im- 
mediate effect on the price of the commodity, which again 
will tend to react on both the supply and the demand by 
altering the opinions of sellers and buyers. If no further 
change tending to disturb the market takes place, the 
market will gradually settle down again to a state of 
equilibrium. But if the disturbance has been consider- 
able, a relatively long time may elapse before the market 
becomes quiet ; and very likely the level of price at which 
the new equilibrium is established will be very different 
from that ruling before the disturbance set in. Further 
scientific investigation of the dynamics of a market is 
in any case very difficult, and is impossible without a com- 
plete analysis of the statical condition, such as is found at 
length in the text-books of mathematical economics ; but it 
is possible to describe briefly certain dynamical phenomena 
of markets which are of a comparatively simple character, 
and are also of practical interest. 

Every great market is organized with a view not merely 
to the purchase and sale of a commodity at once, or “ on 
the spot,” but also with a view to the future 
delivery re q u i romcnta °f buyers and sellers. This or- 
ganization arises naturally from the necessities of 
business, since modern industry and commerce are carried 
on continuously, and provision has to be made for the 
requirements, say, of a spinning-mill, by arranging for the 
delivery of successive quantities of cotton, wool, or silk 
over a period of months “ ahead.” In the case of cotton 
“ forward deliveries ” can be purchased six or seven months 
in advance, and the person who undertakes to deliver the 
cotton at the times stated is said in the language of the 
market to “ sell forward.” If the quantity of cotton pro- 
duced each year were always the same, no very remarkable 
results would follow from this mode of doing business 
except the economy resulting to tho spinner from not 
being compelled to lock up part of his capital in raw 
material before he could use it. But as the cotton and 
other crops vary considerably from year to year, some 
curious consequences follow from the practice of “selling 
forward.” The seller, of course, makes his bargain in the 
belief that he will bo able to “ cover ” the sale he has made 
at a profit — that is, he hopes to be able to buy the cotton 
he has to deliver at a lower price than he undertook to 
deliver it at. If so, all is well for both parties, for the 
buyer has had the advantage of having insured a supply 
of cotton. But supposing something has happened to raise 
the price considerably, such as a great “ shortage ” of the 
crop, the seller may lose. If a great many other persons 


have taken the same mistaken view of the probabilities of 
the market, a condition of things may arise in which they 
may be “ cornered.” 

A “corner” in an exchangeable article is an abnormal 
condition of the market for it, in which, owing to a 
serious miscalculation of probable supply, many 
traders who have made contracts to deliver at “ Coram -" 
a certain date are unable to fulfil them. In most cases 
the fact that the market is “ oversold ” becomes known 
some time before the date for the completion of the con- 
tracts, and other traders take advantage of tho position to 
raise the price against those who are “ short ” of the 
article. A corner is therefore usually a result of the 
failure of a speculation for the fall. Theoretically a 
trader who has undertaken to deli\er 100 tons of an 
article, but cannot, after every endeavour, obtain more 
than 90 tons, could be made to pay his whole capital in 
order to be relieved from the bargain. In practice he 
gets off more easily than this. Frequently when many 
traders have sold largely “forward” other traders de- 
liberately try to use that position as a basis for creating 
a “corner.” Generally, however, they only succeed in 
causing great inconvenience to all parties, themselves in- 
cluded, for as a rule they are only able to make the 
“ comer ” effective by buying up so much of the article 
that when they have compelled their opponents to pay 
largely to be relieved of contracts to deliver, they are left 
with so big a stock of the article that they cannot sell it 
except at a loss, which is sometimes big enough to absorb 
tho gain previously secured. In the case of very small 
markets “ corners ” may be complete, but in big markets 
they are never complete, something always happening to 
prevent the full realization of the operators' plans. The 
idea of a “ corner ” is, however, so fascinating to the com- 
mercial mind, especially in the United States, that probably 
no year passes without an attempt at some operation of 
tho kind, though the conditions may in most cases prevent 
any serious result. 

“ Corners ” have what is called a “ moral ” aspect. It 
is curious to note that the indignation of the “market” at 
tho disturbance to prices which results from operations of 
this kind is generally directed against the speculators for 
tho fall, while that of the public, including trade con- 
sumers, is directed against the operator for the rise. The 
oj aerator for tho fall, or “ bear,” is denounced for “ selling 
what he has not got,” a very inaccurate description of his 
action, while tho “ bull” or operator for tho rise is spoken 
of by a much wider circle as a heartless person wlu> 
endeavours to make a profit out of the necessities of others. 
From a strict ethical standpoint there is really nothing to* 
choose between the two. 

Tiie Money Market. 

There is one market which presents features of so 
peculiar a character that it is necessary to describe it more 
particularly than other phenomena of the kind, and that 
is the money market. The term money is here used to 
denote mm-specialized wealth , a form of wealth which has 
existed from early times, but not in great abundance until 
within the last two or three hundred years. Immense 
wealth has existed in certain countries at various epochs, 
owing to the fertility of the soil, success in trade, or the 
plunder of other communities, and all states which have 
been great have at the time of their greatness possessed 
wealth ; but the wealth which the countries, or a few for- 
tunate individuals belonging to them, owned consisted 
largely of what is still called real property — that is, land and 
buildings — and of the produce of the soil or of mines. The 
balance consisted partly of merchandise of various kinds 
and shipping, and to a large extent of the precious metals. 
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in the form of coin or bullion, or of precious stones and 
jewellery. Where no settled government was established 
no one could become or remain very wealthy who was not 
in a position to defend himself by the strong hand, or allied 
with those who were ; and as a rule the only people who 
could so defend themselves were possessors of large areas of 
rich land, who were able to retain the services of those who 
dwelt on it either through their personal military qualities 
or in virtue of habit and custom. The inhabitants of 
wealthy cities were able to protect themselves to some 
extent, but they nearly always found it necessary to ally 
themselves with the neighbouring land-owners, whom they 
aided with money in return for military support. 

A money market in the modem sense of the word could 
only exist in a rudimentary form under these conditions. 
There was a sort of money market, for there was a 
changing rate of interest and a whole code of law relating 
to it (Macleod, Banking , 3rd ed. p. 174) in republican 
Rome ; but although large lending and borrowing trans- 
actions were part of the daily life of the Roman business 
world, as well as of those of the Greek cities and of 
Carthage and its dependencies, none of these communities 
presented the phenomena of a highly organized market. 
Money-lending was also a regular practice in Egypt, 
Chaldea, and other ancient seats of civilization, as recent 
discoveries show. It was only in comparatively recent 
times, however, when Europe had formed itself into more 
or less organized states, with conditions fairly favourable 
to the steady growth of trade and industry, that organized 
money markets came into existence in places such as Venice, 
Genoa, Augsburg, Basel, the Hanse towns, and various cities 
in the Low Countries, Spain and Portugal, as well as in 
London. The financial strength of these rudimentary 
money markets was not very great, and as it depended a 
good deal on the possession by individuals of actual cash, 
the existence of these markets was precarious. “ Hoarded 
ducats ” were too often an attraction to needy princes, 
whose unwelcome attentions a rich merchant, even when 
an influential burgher of a powerful city, was less able to 
resist than the violence of a vulgar housebreaker, against 
whom strong vaults and well -secured chests situated in 
defensible mansions were a good protection. The necessi- 
tous potentate could often urge his desire for a “ loan” by 
very persuasive methods. Occasionally, if his predecessors 
had acquired the confidence of the banking class sufficiently 
to induce them to place their cash reserves in one of his 
strong places “ for safety,” an unscrupulous ruler could 
help himself, as Charles II. helped himself to the stores 
of the London goldsmiths which were left in the Mint. 
The power of the banking class continued to grow, how- 
ever, and a real market for money had come into existence 
in many cities of Europe by the middle of the 17th century. 
The Bank of England was founded in 1694. “ Banks” of 

a sort had existed in various countries certainly since the 
beginning of tho 1 5th century ; and it is claimed for Child 
and Co. that they existed as a bank in 1559, and Martin’s 
can trace their origin equally far as “ goldsmiths.” The 
Bank of Amsterdam was founded about 1614, and a bank 
was established in Barcelona in 1400 (Turner, Bank of 
England , p. 2 ) ; but until tho 17th century it was difficult 
to distinguish merchants from bankers, who in England 
were usually known as goldsmiths. Readers who are 
interested in the early history of banking in London may 
be referred to Mr Hilton Price’s Handbook of London 
Bankers , and Mr John B. Martin’s Grasshopper in Lom- 
bard Street. 

In the 18th century the “money market” consisted of 
the Bank of England and various banks and merchants, 
the distinction between the two being still not com- 
plete. Towards the end of that century arose an 


important class of dealers in credit, the bill-brokers, and 
with their appearance the modern money market of 
London may be said to have assumed its present ^ . 
form, for though the process of development has 
not ceased, the changes have been of the nature market. 
of growth and not of the acquisition of new 
organs. The formation of joint-stock banks and discount 
companies, however, and the reconstitution of the Bank 
of England by the Act of 1844, exercised an important 
influence on the way in which the money market of 
London has developed. It must be explained that in the 
everyday talk of the City “the market” has a special 
meaning, by which only the banks and discount houses 
are denoted, as in the phrases constantly seen in the daily 
reports published in the newspapers towards the end of a 
quarter, “ the market has to-day borrowed largely from 
tho Bank of England,” or, “the market was obliged to 
renew part of the loans which fell due to the Bank to-day.” 
But this use of the term in a special sense, thoroughly 
understood by those to whom it is habitual, and resulting 
in no ambiguity in practice, is not in accord with the 
requirements of economic analysis. It may be as well to 
add that the charge for interest on loans and for the dis- 
count of bills is always quoted as a rate per cent, per 
annum, and the sum actually payable is arrived at by 
calculating the number of days during which Tb p 
the loan, or bill, runs. modem 

The working organs of the money market of money 
London at the beginning of the 20th century market at 
were Loaa ° a ‘ 

A. (1) The Bank of England. 

(2) Banks, joint-stock and private, including several 

great foreign banks. 

(3) Discount houses and bill-brokers. 

B. f4) Certain members of the Stock Exchange. 

(5) Certain great merchants and finance houses. 

The institutions included in group A are the most con- 
stantly active organs of the money market ; those included 
in group B are intermittently active, but in the case of 
section (4), though their activity is greater at some times 
than others, they are never wholly outside the market. 
Even in the case of (5) a certain amount of qualification 
is needed, which is indicated by the fact that most of the 
great merchant houses are “ registered ” as bankers, though 
they do not perform the functions usually associated with 
that term in the United Kingdom. Several of the great 
houses were originally and still are nominally merchants, 
but are largely concerned with finance business — that is, 
with the making of loans to foreign governments and the 
issue of capital on behalf of companies. During the Boer 
war (1899-1902) their assistance was freely given to the 
British Government in order to provide funds for the 
military operations in South Africa. These powerful 
capitalists often have large amounts of money temporarily 
in their hands, and lend it in the money market or on the 
Stock Exchange ; one or two of them are large buyers of 
bills from time to time, and generally the members of this 
group may be said to be in sufficiently close touch with the 
active organs of the money market to form part of it. 

The actual working of the money market has been 
described by that original and powerful thinker Walter 
Bagehot in his Lombard Street , a work which Tbe workm 
has attained the rank of a classic. Most of lag of tbe 
what he said in 1873 is true now, but in certain money 
minor respects, developments have taken place, mari *t. 
the most important being the greater extent to which money 
is * 1 used up ” every day, or rather every night. In Bagehot’s 
time the discount houses only quoted “ allowance ” rates 
for “ loans at call and short notice ” based on the rate 



MAR 

“ allowed ” by the banks for loans at seven days’ notice ; 
but since then the bill-brokers have been obliged (1) 
occasionally to fix their terms independently of the banks, 
and (2) to “ allow ” a rate for “ money for the night.” This 
latter practice became usual about 1888 or 1889. The 
change it introduced was not a vital one, but has some 
importance from the point of view of the historian. A 
good deal of the “money ” thus dealt with is derived from 
the group of traders included in class (5). It is (a) money 
which is temporarily in the hands of houses or institutions 
which have just received subscriptions to loans or other 
capital offered to the public ; (ft) balances left temporarily 
with finance houses or banks on behalf of foreign govern- 
ments or other parties who have payments to make in 
London. In the former case the “ money ” is almost in- 
variably only available for a short time, probably only 
for a few days ; in the latter case also it probably will be 
only available for a few days, but may be available for 
months. Money derived from either of these sources is 
usually to be had cheap, but is not in the slang of the 
City “ good,” because it is uncertain how long loans at call 
obtained from either of them will remain undisturbed. 
Nevertheless there has been at times so much “money” 
of this fugitive character, and derived from such varied 
sources since about 1888, that its cheapness has been 
an attraction to the less wealthy bill-brokers, who have 
occasionally been able to go on using it profitably for 
many continuous weeks or even months in their business. 
The risk run by employing it is, of course, the certainty 
that it will be “ called ” from the borrower sooner or later, 
and probably at a time when it is very inconvenient to 
repay it. The more wealthy houses take money of this 
kind when it suits them, but never rely on it as a basis 
for business. 

Since Bagehot wrote, the growth of the big joint-stock 
banks has been enormous, not so much through the in- 
creased business done by banks generally, though 
bmnk** Mt ex I ,ans ^ on banking has been consider- 
able, as by the absorption of a great number 
of small banks by three or four largo institutions (see 
Banking). It will probably be found in the future 
that the growth of these large institutions will tend to 
facilitate combination for purposes of common concern 
among banks generally — e.g. } to support the Bank of Eng- 
land in maintaining its reserve, which is the solo reserve 
of all the banks, at a proper level, and thus render the 
money market more stable. Two or three of the banks 
have for a long time, owing to their large holding of bills, 
had much more influence than the Bank of England over 
the foreign exchanges, on which the foreign bullion move- 
ments chiefly depend; and since 1890 persons of weight 
in the joint-stock banking body have implicitly, though 
not explicitly, admitted a certain degree of responsibility 
in the matter on behalf of their institutions. It is, how- 
ever, characteristic of British business arrangements that 
the question of the responsibility for the reserve of the 
Bank of England, the ultimate reserve of the whole 
country, is still in as nebulous a condition, so far as 
explicit acceptance of responsibility by any institution 
is concerned, as it was in 1870. There has been no 
improvement in theory, though in practice there has been 
real improvement, since Bagehot’s time. 

The following is a statement of the total deposits of the 
joint-stock banks of the United Kingdom (with one or 
two unimportant exceptions), and of such private banks as 
publish accounts, for the end of December 1901 (not in- 
cluding the deposits of the Bank of England) ; with the 
cash in hand and money at call and short notice held by 
them at the same date (taken from the banking supplement 
of the Economist of 17th May 1902) ; with the figures for 
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corresponding dates at the end of 1896 and 1891, the 
reserve in the banking department of the Bank of England 
on 24th December 1901, 23rd December 1896, and 23rd 
December 1891, and the amounts cleared by the London 
Bankers’ Clearing House in 1901, 1896, and 1891. 


Deposits. 


Banka. 

December 1901. 

December 1896. 

December 1891. 

England and 

Wales , 
Scotland 

Ireland 

£ 

584.842.000 

107.321.000 
49,117,000 

£ 

495,233,000 

95.695.000 

45.552.000 

£ 

391,900,000 

92.368.000 

39.451.000 

Total deposits 

741,280,000 

636,480,000 

523,719,000 


Cosh in hand and at calf . 


Banks. 

Decoinlier li>01. 

Deemtiber 1896. 

December* 1891. 

England and 

W ales 

£ 

£ 

£ 

153,943,000 

115,870,000 

91,038,000 

Scotland . 

26,870,000 

22,005,000 

20,682,000 

Ireland 

10,797,000 

9,423,000 

9,520,000 

Total cash in 
hand and at 
call 

191,610,000 

147,298,000 

121,240,000 

Reserve in the 
Banking De- 
partment of the 
Bank of Eng- 
land 

19,685,000 

24,068,000 

14,011,000 

Amount of “paid 
clearing ” of 
London clear- 
ing bankers . 

9,561,169,000 

7,574,853,000 

6,847,506,000 


With regard to the above figures, it may be pointed out that 
the proportion borne by the “cash in hand, &c.,” to the total 
deposits was 26*8 per cent, in 1901, 23*1 per cent, in 1896, and 
23 '1 per cent, in 1891. The proportion of the reserve of the Bank 
of England to the total deposits was 27 percent, in 1901, 3 '8 

f wr cent, in 1890, and 27 per cent, in 1891. The last return in 
)ooember always hIiows a reserve below the average for the year. 
Although the proportion as shown by the above figures is the 
same as in 1891, there lias really been some improvement, because 
the statement of deposits in that year does not include many 
banks, now included, which did not publish balance-sheets ill the 
former year. The earlier proportion was therefore really smaller 
than it appeared to be. Tne bank of England's average weekly 
reserve now is, moreover, much larger than it used to be before 
1 890. For 1889 the average weekly resorvo was only £13,228,000, 
against liabilities probably nearly as groat as those of 1891. 
(See Banking.) Of the “cash in hand, &c.,” more than half, 
judging by the thirteen big banks whose accounts are analysed 
(ivory month in The Times , must bo in “cash in hand and at the 
Bank of England.” It is to be regrettod that all banks do not 
give this item separately from “cash at call and notice.” 

The discount houses, though an important body of 
institutions, are not of so much importance as they were 
before 1866, when they suffered a serious blow 
through the failure of “ Overend’s,” from which The 
as a body they have never fully recovered. The house** 
five large concerns which still exist are, however, 
very powerful, and exercise considerable influence on the 
market. They hold considerable quantities of bills at all 
times; occasionally their holdings are very large; but 
they turn out the contents of their bill cases readily if 
they think fit. Their business is different in practice 
from that of the smaller “bill-brokers,” who usually are 
what their name suggests, namely, persons who do not 
hold many bills, but find them for banks who need them, 
charging a small commission. The small bill-brokers 
borrow from the Bank of England much more freely 
than the big discount houses. The latter only “go 
to the bank ” in ordinary times perhaps once or twice a 
year. During the South African war, which disturbed 
the money market very much, they obtained accommoda- 
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tion from the Hank more frequently than usual. The 
small brokers almost always have to borrow from the 
Bank at the end of every quarter, when money is scarce 
owing to the regular quarterly requirements of business, 
and also, to some extent, because certain of the banks 
make it a practice to call in loans at the end of each 
month in order to show a satisfactory cash reserve in their 
monthly balance-sheet. This practice is not approved by 
the best authorities, for although it does no great harm 
in quiet times, the banks who follow it might find it 
difficult, or even impossible, to call in their loans in times 
of severe stringency. 

Authorities. — Walter Bagkuot. Lombard Street. Kegau 
Paul, Trench and Co. — Arthur Ellih. Rationale of Market Fluc- 
tuations. Effingham Wilson. — Rojikht Gifkkn. Stock Exchange 
Securities. George Roll and Sons, 1879. — W. Stanley Jkvonh. 
Theory of Political Economy, 2nd edition, 1879, pp. 91 sq. 
Macmillan ; Investigations in Currency arid Finance , varioun 
passages. Macmillan. — Henry Sedgwick. Principles of 
Political Economy , book ii. chap. ii. Macmillan.— Augustin 
Cournot. Theory of Wealth (1888), translated by Nathaniel T. 
Bacon. Macmillan, London and Now York. — George Clark. 
A Money Market Primer and Key to the Exchanges. Effingham 
Wilson.— John Stuart Mill. Principles of Political Economy, 
book iii. chaps, i.-vi. (w. Ho.) 

Market Harborough, a manufacturing and 
market-town and parish in the Harborough parliamentary 
division of Leicestershire, England, 14 miles south-east of 
Leicester by rail, traversed by the Grand Union Canal. 
There are malt-houses and boot, shoe, and stay factories. 
The town is also an important hunting centre. Population 
of urban district (Market Harborough with Great and Little 
Bowden) (1891), 5876 ; (1901), 7735. 

Markham, Sir Clements Robert (1830- 

), English traveller, geographer, and author, son of 

the late Kov. David F. Markham, canon of Windsor, and 
of Catherine, daughter of Sir W. Milner, Bart., of Nun- 
Appleton, Yorkshire, was born on 20th July 1830 at 
Still ingHect, near York, and educated at Westminster 
School. He entered the navy in 1844, and was appointed 
naval cadet on board II.M.S. Collingwood . He served 
under Sir George Seymour on the Pacific station, became 
midshipman in 1 846, and passed for a lieutenant in 1851. In 
1850-51 he servod on the Franklin search expedition in 
the Arctic regions, under Captain .Austin. He retired from 
the navy in 1852, and in 1852-54 travelled in Peru and 
the forests of the eastern Andes. He visited South America 
again in 1860 -61, in order to arrange for the introduction 
of the cinchona plant into India, a service of the highest 
value to humanity. In 1865-66 he visited Ceylon and 
India, in order to iiis[xjet and report upon the Tinnevelly 
pearl-fishery and the cinchona plantations. On the 
Abyssinian expedition of 1867-68 he served as geo- 
grapher, and was present at the storming of Magdala. 
In 1874 he accompanied the Arctic expedition under 
Sir George Nares us far as Greenland. In later years 
Sir Clements Markham travelled extensively over Europe, 
and also in western Asia and the United States. He 
also held various official and honorary positions at 
home. In 1855 lie became a clerk in the Board of Con- 
trol. From 1862-64 he was private secretary to Mr T. 
G. Baring, afterwards the earl of Northbrook. From 
1867-77 he was in charge of the geographical department 
of the India Office. He was secretary to the Hakluyt 
Society from 1858-87, and became its president in 1890. 
From 1 863-88 he acted as secretary to the Royal Geo- 
graphical Society, and on his retirement received the 
society's gold medal for his distinguished services to 
geography. He was elected president of the same society 
in 1893, and took an active share in the work of the 
society and in increasing its usefulness in various direc- 


tions, It was almost entirely due to his unwearied exertions, 
; extending over several years, that the funds were obtained 
for the National Antarctic Expedition under Captain 
Robert Scott, which left England in the summer of 1901. 
He was president of the International Geographical Con- 
gress which met in London in 1895. Sir Clements Mark- 
ham conducted the Geographical Magazine from 1872-78, 
when it became merged in the Proceedings of the Royal 
Geographical Society. Among his other publications may 
be mentioned the following : Franklin’s Footsteps , 1852 ; 
Cuzco and Lima , 1856 ; Travels in Peru and India, 1862 ; 
A Quichua Gramvuir and Dictionary, 1863 ; Spanish Ir- 
rigation, 1867 ; A History of the Abyssinian Expedition, 
1869 ; A Life of the Great Lord Fairfax , 1870 ; Ollanta, 
a Quichua Drama , 1871 ; Memoir on the Indian Surveys, 
1871 (2nd ed. 1878); General Sketch of the History of 
Persia, 1873 ; The Threshold of the Unknown Region, 
1874 (4 editions) ; A Memoir of the Countess of Chinchon, 
1875; Missions to Thibet, 1877 (2nd ed. 1879); Memoir 
of the Indian Surveys ; Peruvian Bark, 1880 ; Peru, 1880; 
The War between Chili and Peru, 1879-81 (3rd ed. 1883); 
The Sea Fathers , 1885; The Fighting Veres , 1888; 
Paladins of King Edwin, 1896; Life of John Davis the 
Navigator, 1 889 ; also lives of Admiral Fairfax , Admiral 
John Markham, Columbus, and Major Rennell; a History 
of Peru ; editions with introductions of twenty works for the 
Hakluyt Society, of which fourteen were also translations ; 
sixty-seven papers in the Royal Geographical Society's 
Journal ; the Reports on the Moral and Material Progress 
of India for 1871-72 and 1872-73; Memoir of Sir John 
harington for the Roxburghe Club, 1880; the Peruvian 
chapters for Winsor's History of America , and the chapters 
on discovery and surveying for Clowes's History of the Navy. 
Sir Clements Markham was elected a Fellow of the Royal 
Society in 1873, and became an honorary member of 
the principal geographical societies ; he was created C.B. 
in 1871, and K.C.B. in 1896 ; in 1874 he was created a 
Commander of the Portuguese Order of Christ, and a 
Chevalier of the Brazilian Order of the Rose; in 1898, 
Commander (first-class) of the Swedish Order of the North 
Star. 

Marlboro, a city of Middlesex county, Massachu- 
setts, U.S.A., in the central part of the state, with an 
area of about 22 square miles, diversified with hills and 
ponds, and traversed by the Fitchburg, and the New 
York, New Haven, and Hartford railways. In 1900 there 
were 142 manufacturing establishments, with a capital of 
$2,191,860, an average number of 2780 hands, and pro- 
ducts valued at $4,986,399. The chief industry is the 
manufacture of boots and shoes. Marlboro was formerly a 
town, but was chartered as a city in 1890. Population 
(1890), 13,805- (1900), 13,609, of whom 3311 were 
foreign-born. 

Marlborough, a municipal borough and market 
town in the Devizes parliamentary division (since 1885) 
of Wiltshire, England, 1 1 miles south by east of Swindon 
by rail. Marlborough College is now divided into three 
schools, the upper, modern, and lower. In the upper 
a classical education, preparatory for the universities, is 
mainly given; in the modern, mathematics, science, and 
modern languages arc specially taught, and there are 
separate classes for army and navy pupils. Foundation 
scholarships preserve the original purpose of the school — 
that it should be for the education of the sons of clergy- 
men. Several important additions have been made to the 
school buildings, including a museum (1683), a handsome 
chapel (1886), north classrooms (1893), and a memorial 
reading-room (1900). In 1901 the number of scholars 
was 600. Population (1891), 3012 ; (1901), 3046. 
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Marlow, Groat, a town and railway station in 
the Wycombe parliamentary division (since 1885) of 
Buckinghamshire, England, 5 miles north by west of 
Maidenhead, on the Thames, which is here crossed by a 
pretty suspension bridge. It formerly returned two 
members to Parliament, but in 1885 its representation 
was merged in that of the county. Since 1896 it has 
been governed by an urban district council. Population 
of urban district (created 1893) (1891), 4212; (1901), 
4526 . 

MarmandO, chief town of arrondisseinent, de- 
partment of Lot-et-Garonne, 35 miles north-west of 
Agen, on milway from Bordeaux to Cette. The church, 
a Gothic edifice, dating in part from the 13th century, 
contains a fine 17th-century altar-piece and some good 
modern glass. Local institutions comprise the communal 
college, hospital, library, tribunal of commerce, and con- 
sultative chamber of agriculture. Brandy and liqueurs 
are manufactured, and there is considerable commerce in 
grain, flour, wine, hemp, and prunes. The town, which 
dates from the 6th century, suffered severely during the 
war of the Albigenses. In 1214, and again in 1219, it 
surrendered to the De Montforts, and on the latter 
occasion many of the inhabitants were massacred in cold 
blood. Population (1881), 6117 ; (1901), 9184. 

Marmier, Xavier (1 809-1892), French author, 
was born at Pontarlier in 1809. He had a passion for 
travelling, and this he combined throughout his life with 
the production of literature. After journeying in Switzer- 
land, Belgium, and Holland, he was attached in 1835 to 
the Arctic expedition of the Recherche ; and after a couple 
of years at lie lines as professor of foreign literature, he 
visited (1842) Russia, (1845) Syria, (1846) Algeria, 
(1848-49) North and South America, and numerous 
volumes from his pen were the result. In 1870 he was 
elected to the Academy, and he was for many years 
prominently identified with the Sain te- Genevieve library. 
He died at Paris in 1892. 

Marne, a department of the north-east of France, 
watered by the Marne. 

Area, 3168 square milos. The population, 429,494 in 1886, had 
increased to 432,850 in 1901. In 1899 the deaths, numbering 
9559, exceeded the births, 9544, of whieli 950 woro illegitimate ; 
marriages numbered 3260. There were in 1896, 1042 primary 
schools, with 64,000 pupils, the illiterate forming 3 per cent, of the 
population. The area under cultivation in 1896 amounted to 
1,910,193 acres, of which 1,336,888 acres were plough-land and 
34,595 acres vineyards. The land in wheat in 1899 yielded the 
value of £1,186,000 ; rye, £410,000 ; barley, £251,000 ; oats, 
£260,000 ; mangold-wurzel, £136,000. Green crops (trefoil, lucent, 
aud sainfoin) yielded £260,000, and natural pastures £380,000. 
Of tho industrial cultures, beetroot, producing the value of £1 89,000, 
is alone worth mentioning. The vine, however, notwithstanding 
the very limited surface it eovors, yet by virtue of the quality of 
its wine (ehampagno) returned in 1899 the valuo of £1,612,000. 
The live stock in 1899 numbered 48,300 horses, 119,990 cattle, 
294,150 sheep, and 64,410 nigs. Agriculture is the main occu;ui- 
tion of this department. There is some peat-cutting (1300 metric 
tons in 1898), and some mining of iron and limestone. The metal- 
lurgy production is inconsiderable. The textile industry, however, 
particularly that of wool, is in a very forward state around Reims, 
the department counting 8000 power-looms and 270,000 spindles. 
Ch&loua, the capital, had a population in 1901 of 21,487 ; Reims, 
107,773. 

Marne, Haute-, a department of the east of 
France, watered by the Marne. 

Area, 2416 square miles. The population, 247,781 in 1886, had 
decreased to 224,888 in 1901. in 1899, out of 4157 births, 260 
were illegitimate ; there were 5058 deaths ; marriages numbered 
1563. There were in 1896, 850 primary schools, with 32,000 
pupils, not more than 1 per cent, of tho population being illiterate. 
The area under cultivation amounted in 1896 to 1,453,032 acres, 
800,649 acres in arable land and 32,124 acres in vines. A large 
extent of the department is covered with wood. The wheat crop 
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of 1899 amounted to the value of £987,000 ; oats, £598,000 ; 
vines, £237,000 ; potatoes, £88,000 ; natural pastures, £280,000. 
In 1899 Haute- Marne owned 48,820 horses, 98,410 cattle, 122,330 
sheep, and 99,900 nigs. The department possesses important iron 
mines, which in 1898 produced 147,000 metric tons. Its metal- 
lurgy (in a very forward state, esj»eciully around Langres) 
registered in 1898, 44,000 metric tons of cast iron, 67,500 tons of 
iron, and 32,400 tons of steel, of a total value of £975,000. Tho 
other industries are less important, tho forges and blast furnaces 
consuming 6289 horse-power out of a total of 8697. Chaumont, 
the capital, had 14,622 inhabitants in 1901. 

Maroeco. See Morocco. 

Marochetti, Carlo, Baron (1805- 1867), 
Italian sculptor, was born at Turin in 1805. After 
studying under Bosio, lie went in 1827 to Franco, and his 
Btatue of “A Young Girl playing with a Dog” won a 
medal in 1829 at Baris. His “ Fallen Angel ” was exhibited 
in 1831. In 1848 Marochetti removed to London, and 
there he lived till his death on 28th December 1867. 
Among his chief works were statues of Queen Victoria, 
Lord Clyde (the obelisk in Waterloo Place), Richard 
Occur - de - Lion (Crystal Palace), Emmanuel Philebort 
(1833, Turin), tho tomh of Bellini (Peru la Chaise), and 
the altar in the Madeleine. His style was vigorous and 
effective, but rather popular than artistic. Marochetti, 
who was created a baron by the king of Sardinia, was also 
a Chevalier of the Legion of Honour. 

MarOS-V&8&rhe!y v a municipality of Hungary, 
in tho county of Maros-Torda, with 15,264 inhabitants in 
1891 and 19,091 in 1901. It was once the capital of the 
“ Szekelys ” (Siculians). In the beautiful Gothic Calvinist 
church, built about 1446, situated in the old fort, was 
held, in the presence of Prince John Kigismund, in the year 
1571, the famous diet which, for the first time in Europe, 
enacted the perfect liberty of religion. In its Protestant 
college Farkas Bolyai, the celebrated mathematician, was 
a leader, 

Marquardt, Joachim (1812-1882), German 
scholar, was born at Danzig, i 9th April 1812. He 
studied at Berlin and Leipzig, held various educational 
appointments from 1833 onwards at Berlin, Danzig, and 
Posen, and became in 1 859 head of the “ gymnasium ” 
in Gotha. His Romuche Slaatsverwaltuiu/ (1873-78) 
and Rrivatleben der Rimer (1879-82), which formed 
a part of Mommsen and Marquardt’s revised edition of 
Becker’s Jlmtdbuch der Riimisr/ten Alterlhiimci *, were 
widely recognized as valuable contributions to classical 
learning. He died at Gotha, 30th November 1882. 

Marquesas Islands. See Tahiti. 

Marquettef a city of Michigan, U.S.A., capital 
of Marquette county, on Marquette harbour, on the south 
shore of Lake Superior, in the upper peninsula, at an 
altitude of 621 feet. The city is irregularly laid out, is 
divided into eight wards, and is the terminus of branches 
of the Duluth. South Shore, and Atlantic Railway. It is 
the principal shipping point for ports on the lower lakes, 
and for Pittsburg, Pa., of the iron ores of the Marquette 
district, the richest iron region in the world. For hand- 
ling the ores cheaply many great ore docks have been con- 
structed, by means of which railway cars are unloaded 
directly into the holds of vessels. There is also a large 
trade in lumber. Population (1890), 9093; (1900), 
10,058, of whom 3460 were foreign-born and 62 were 
negroes. The death-rate in 1900 was 1 G‘6. 

M&.rr£ke8hy sometimes erroneously called Morocco 
City, the second imperial city of Morocco, lying at tho 
foot of tho Great Atlas, 96 miles east-south-east of Saffi. 
Scottish missionaries and a few European traders have 
become established here, but no other changes have taken 
place for centuries. Population, 50,000 to 60,000. 

S. VI. — 69 
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MARRIAGE. 


I. United Kingdom and European Countries. 

S INCE 1883, when the earlier volume of this En- 
cyclojKidia (ninth edition) containing the article on 
marriage was published, few subjects have been more 
discussed and few branches of the law have 
promts. undergone such significant changes. From that 
year itself dates the coming into operation of 
the Married Women’s Property Act of 1882, the great 
charter which now regulates the position of married 
women in England in regard to their property and their 
contractual capacity generally. It was the outcome of a 
long struggle which led first to the Act of 1870, a tenta- 
tive enactment passed to secure married women’s earnings 
against appropriation by the husband, and in 1874 to an 
amending Act for the protection of the husband against 
debts of his wife contracted prior to the marriage, and 
ultimately, in 1882, to the complete emancipation of the 
wife’s property from marital control (see more fully below). 
In the course of ten years English legislation in the 
matter of married women’s property progressed from 
perhaps tbo most backward to the foremost place in 
Europe. By a curious contrast, the only two other 
European countries where, in the absence of a settlement 
to the contrary, independence of the wife’s property is 
recognized, are Russia and Italy (Italian Civil Code, Art. 
1425 et seq.). 

Among other countries, in France a law of 1881 em- 
powered the married woman to open a deposit account 
at the Post Office Savings Banks, but inasmuch as the 
husband can lodgo a caveat to prevent withdrawal of 
the money, and can lay hands on the money as soon as 
an application is made by the wife to take it out, the 
protection is illusory. It must not, however, be supposed 
that the position of married women in France in respect 
of their property iH abnormally hard. Their position is 
only regulated from a different point of view, and in several 
respects it is an exceptionally privileged one. It is mainly 
owing to this that progress, in the sense of the recognition 
of separate property, will probably be slower in France than 
elsewhere. Thus, though by ante nuptial marriage con- 
tract the paraphernal system of emancipation of the wife’s 
property may be secured, it is seldom resorted to, because 
in the absence of an ante-nuptial marriage contract — and 
in France, as elsewhere, marriage contracts are uncommon 
among the mass of the population — the wife is owner of 
ouo -half of all property saved or personal property 
acquired by succession or otherwise, after the marriage, by 
either husband or wife. The husband during coverture 
cortainly has the absolute control of the whole of this 
joint fortune, but on dissolution of the marriage the half 
of it can be claimed by the wife or her heirs and assigns. 

This systom of community of property is engrained in 
French institutions and custom as the common law of the 
country, and there is no movement to follow the example 
of Italy and adopt the paraphernal system as the common 
law in its place. Amoug the French middle class the wife, 
owing to her ownership of half the fortune acquired by 
her husband, takes a more active ]>art in his business life 
and holds a higher business status generally than she 
does in other countries. She is her husband’s partner in 
all his enterprises, and has an equal interest with him in 
all their proceeds. Sometimes wonder is expressed that 
the bulk of French women seem so indifferent to agitation 
for an increase of their independence, but isolated cases of 
hardship are not considered a ground for altering a law on 


which the whole social economy of the nation is based, 
and which gives the French married woman a position in 
her household and in her family surpassing in dignity 
and prestige that of women in any other country. 

In Scandinavia there is a marked tendency towards 
contractual emancipation, but as yet it has not gone 
farther than the married woman’s earnings. Sweden 
adopted a law on this subject in 1874, Denmark 
in 1880, Norway in 1888. Germany followed the 
Civil Code which came into operation in 1900 (Art. 
1367), providing that the wife’s wages or earnings shall 
form part of her VorUhaltsgut or separate property, which 
a previous article (1365) placed beyond the husband’s 
control. As regards property accruing to the wife in 
Germany by succession, will, or gift inter vivo a, it is 
only separate property where the donor has deliberately 
stipulated exclusion of the husband’s right. 

In several other branches of the law of marriage the 
United Kingdom is not as much to the front. This applies 
to prohibition of marriage with a deceased wife’s sister (see 
below), to breaches of promise of marriage, perhaps even 
to the facility generally with which marriage is contracted 
and the absence of specialized control through a civil 
authority which might introduce more order and system 
into the working of the chief social institution. 1 Still 
marriage holds its own, though severely criticized by 
different contemporary writers, and the number of those 
entering the state of matrimony does not diminish, in 
spite of warnings of its probable unhappiness. There is, 
in fact, no significant change in the proj>ortion of those 
who marry to those who (acting on Mr Punch’s advice) 
“don’t.” The following table shows that the tendency is 
to increase rather than diminish : — 


Persons married in the United Kingdom — Annual 
llates per Thousand of Population. 


1890 . 

. 11*6 

1895 . 

. 14-3 

1891 . 

. M*6 

1896 . 

. 15*0 

1892 . 

. 14*5 

1897 . 

. 15-2 

1893 . 

. 13*9 

1898 . 

. 15*4 

1894 . 

. 14*2 

1899 . 

. 157 


In other countries the aggregate experience of marriage 


seems no less favourable to it. 


Marriages in Chief Continental Countries — Annual 
Hates per Thousand .* 
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. 7-o ; 

;n ! 

7*2 i 

7 '8 

7*2 

7*4 

7*5 

7*4 

; 7-8 

7*4 

Switzerland . 

. 71 ! 

7*1 

7*2 

7*1 

7*2 

7*2 

7*5 

7*8 

! 7*8 

7*8 

Italy . 

Spain 

. 7-4 

7'5 

7’6 

7‘5 

7*5 

7*4 ; 

7'1 

7*8 j 

1 7*0 

7*4 

. 8*1 j 

8*0 

8'0 ! 

8-0 

8*1 

, , ■ 


.. 1 



Portugal 

. 7*1 ' 

I 0*8 

0*9 

0*6 

0*4 j 

0*8 . 

6*2 

0*8 1 

;; 


Denmark 

. 00 

0*8 

0*8 | 

| 7-0 

6*9 

7*1 j 

7*8 

7*5 1 

| 7*6 

7*5 

Norway . 

. 05! 

I 6-0 

0-4 

6*4 

0*4 

0*5 

6*7 

6*7 1 

i 7*0 

7*2 

Sweden . 

. 0*0 

5-8 

57 i 

j 5*7 

5-7 

5*9 

6-9 

o-i 

16*1 

6*8 


* Compilod from British official abstracts. 


1 The existing system of national registration was introduced by 
Lord John Russell's Act of 1836. Sir Spencer Walpole, in liis Life qf 
Lord John Russell (vol. i. p. 260), observes that “his own views were 
enlarged and strengthened by the experience of a long lifetime, and he 
lived to record his opinion that it will be a matter for consideration 
whether the future law, instead of recognizing the marriage registers 
of every Christian communion and every Jewish synagogue, should 
not be founded on the same principle as the laws of France and Italy, 
constituting civil marriages the only bond recognized by the State, 
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Here again the trend of the figures is towards increase. 
Comparing the British figures (which we must halve to 
bring them to the same term of comparison) with the 
Continental, Great Britain shows a fair average, higher 
than Scandinavia and lower than Germany, Austria, 
Hungary, and Russia. 

In 1886 an Act was passed in the British Parliament 
to remove doubts which had been entertained as to the 
validity of certain marriages solemnized in England when 
p t one of the partios was resident in Scotland. 
hgbUmtion In the same year an Act was [Hissed extending 
concerning the hours within which marriage may be law- 
mnrrtnge fyjiy solemnized from 8 a.m. to 12 to between 
geuerm ly. g AM an( | 3 p (For the Foreign Marriage 
Act of 1892, see below.) The Summary Jurisdiction 
(Married Women) Act of 1895 enabled a wife whose 
husband is convicted of an assault on her, or who has 
been deserted by him, or been obliged owing to his cruelty 
to live apart from him, to apply to the justices, who are 
empowered by the Act to make an order for separation 
and grant the wife the custody of children under 16 
years of age. The justices may also make an order for 
payment by the husband to his wife of such weekly sum, 
not exceeding two pounds, as, having regard to the means 
both of husband and wife, they may consider reasonable. 
The Marriage Act, 1898, authorized the celebration of 
marriages in places of worship duly registered for the 
solemnization of marriages under the Marriage Act of 
1836 without the presence of the registrar, on condition 
of their being solemnized in the presence of a person duly 
authorized by the governing body of the place of worship 
in question. It also made further provision for the due 
recording of all marriages in the general registers. 
Lastly, the Marriages Validity Act of 1899 removed 
doubts as to the validity of marriages in England on 
Irish banns and in Ireland on English banns. The next 
enactment will probably be one for the purpose of regu- 
lating the solemnization in England of marriages between 
English women and foreign men, which may be invalid 
in the country of the latter. 

The property of married women is now governed in 
England by the Married Women's Projierty Act, 1882. 

Under the common law of England all the 
Mnrried p ersona l property which devolved upon or was 
property* ac 9 u ' re< ^ ky the wife passed to her husband, who 
could, immediately on its falling into possession, 
deal with it as his own. He was even entitled to the 
rents and produce of his wife’s real property. The wife 
could not bind herself by contract except in a few special 
cases (c.</., if she carried on trade within the City of 
London). Even her personal wages and earnings could 
be lawfully appropriated by her husband. “The very 
being or legal existence of woman is suspended during her 
marriage, or at least it is incorporated and consolidated 
into that of her husband, under whose wing, protection, 
and cover she performs everything,” wrote a learned com- 
mentator on the old law. The Court of Chancery, it is 
true, protected trust dispositions securing to the wife the 
use of her separate property, but this afforded no protec- 
tion to the great mass of married women, who continued 
to be the victims of antiquated principles of the old law 
till 1870, when the legislature made the first great breach 
in it. Half measure though it was, it went, as we have 
seen, as far as, if not farther than, most Continental legis- 
latures ventured to advance up to 1902. It excluded 
the husband from control over the wife's personal wages 
and earnings, and the investments of such independent 
wages and earnings, and by it contractual capacity to 

and leaving to the parties concerned to add any religious ceremony or 
ceremonies they may think proper.’* 
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the extent of this independent property was necessarily by 
implication granted to her. The Act of 1882 was prac- 
tically the extension of the operation of this Act from one 
kind of married women's property to the whole of it. 
The married woman thenceforth became capable of acquir- 
ing, holding, and disposing by will or otherwise of all her 
real or personal projierty, as if she were unmarried, and 
without the intervention of any trustee, and her contractual 
capacity and liability were extended to the whole of her 
separate property. She also became liable, like anybody 
else, to the bankruptcy laws. As a consequence of these 
provisions, investments standing in the wife's name are 
deemed to form part of her separate property til) the 
contrary is proved, and she can transfer her stock and 
receive the dividends or interest of it on her sole signature. 
This is the regime under which she now lives in Great 
Britain and Ireland. 

Scottish Acts (40 and 41 Viet. e. 29, and 44 and 45 Viet, 
c. 21 ) placed her in a similar but not identical position in 
Scotland. The Married Women’s Property (Scotland) Act, 

1881, does not, iu fact, give the wife as much independence 
as the English Act of 1882. It extends the operation of 
a previous one of 1877, which secured to her the sole and 
exclusive disposal of her earnings, to personalty owned 
by her at the date of her marriage or which may come 
to her by bequest, but, while giving her the disposal of 
the income of it, it precludes her from assigning the pro- 
spective income and from disposing of the fund itself 
without her husband's consent. 

There is an unfortunate omission in the otherwise 
excellent English Act of 1882. It does not deal with the 
devolution of the wife's property on intestacy. The sur- 
viving husband's rights therefore remain unaltered, and 
lie remains exclusively entitled to all her personal estate, 
though, no property acquired by the wife (since the Act of 
1882) vesting in the husband, he has to take out letters of 
administration to get possession of it. 

An Act of 1884 made husband and wife competent wit- 
nesses in criminal proceedings against each other under the 
1882 Act. 

A further Act in 1893 repealed two clauses in that of 

1882, the exact bearing of which had been a subject of 
controversy. It provided specifically that every contract 
thereafter entered into by a married woman, otherwise than 
as an agent, should be deemed to be a contract entered into 
by her with respect to and be binding upon her serrate 
property, whether she was or was not in fact possessed of 
or entitled to any separate property at tho time when she 
entered into such contract, that it should bind all separate 
property which she might at any time or thereafter be 
possessed of or entitled to, and that it should be enforce- 
able by process of law against all property which she 
might thereafter, while discovert, be possessed of or 
entitled to. 

One of tho most interesting and significant changes in 
the law affecting married women was that introduced by 
the Guardianship of Infants Act, 1 886 (49 and Married 
50 Viet. c. 27), providing that the mother of any womea * s 
infant may by deed or will appoint any person powere in 
or persons to be guardian or guardians of her eppotnt* 
child after the death of herself and the father 
of such infant, and that where guardians are * u * aa *‘ 
appointed by both parents they shall act jointly, and 
that the mother of any infant may by deed or will pro- 
visionally nominate some fit person or persons to act as 
guardian or guardians of such infant after her death 
jointly with the father of such infant. The Court, after 
her death, if it be shown to its satisfaction that the father 
is for any reason unfitted to be tho sole guardian of his 
children, may confirm the appointment of such guardian 
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or guardians, who thereupon are authorized and empowered 
so to act (See also Infants.) 

In spite of active and ceaseless agitation on behalf of 
the legalization in England of marriage with a deceased 
Marr/ara wihi’s sister, the advocates of the abolition of the 
wlthm existing disability had not succeeded up to 1902 
lacaaaad in carrying any measure for its removal through 
w//#'* both Houses of Parliament. In all the self- 
9l*tir. governing colonies, on the other hand, with the 
exception of Newfoundland, the restriction has ceased to 
exist. The first Act legalizing marriage with a deceased 
wife’s sister was adopted by South Australia. The royal 
assent, however, was not given till the Parliament of that 
state had five times passed the Bill. In quick succes- 
sion similar statutes followed in Victoria, Tasmania, New 
South Wales, Queensland, New Zealand, West Australia, 
Barbados, Canada, Mauritius, Natal, and Cape Colony. 
As regards the Channel Islands, marriages of the kind in 
question were made legal some years ago in Jersey, but 
neither in the other islands, nor in the Isle of Man, has 
similar progress been made. 

In England the Bill to render marriage with a deceased 
wife’s sister valid was first adopted by the House of 
Commons in 1850, and rejected by the House of Lords 
in 1851. It was subsequently brought before the 
legislature in 1855, 1856, 1858, 1859, 1861, 1862, 
1866, 1869, 1870, 1871, 1872, 1873, 1875, 1877 
and 1878 (Colonial Bills), 1879 (6th May, when in 
the House of Lords the prince of Wales and the duke 
of Edinburgh voted in favour of it), 1880, 1882, 1883, 
1884, 1886, 1888, 1889, J890, J891, 1896, and 1898 
and 1900 (Colonial Bills). In most cases it has been 
passed by the House of Commons and rejected in the 
House of Lords. In fact, few subjects have such power of 
exciting interest among the Peers as the Marriage with a 
Deceased Wife’s Sister Bill. It was observed that they 
mustered to deal with it as if the destiny of the nation 
depended on its rejection. (See Annual Iieyuter, 1901, 
p. 121.) The Bill of 1896, however, which was judi- 
ciously drafted to avoid the compulsory celebration by 
clergymen of marriages against which they had con- 
scientious scruples, was carrier! in the Lords. Both 
the prince of Wales and the duke of York were among 
the “ayes.” The prime minister and eighteen bishops, 
including the two archbishops, voted against the Bill, 
the earl of ltosebery and Lord Kimberley for it. At 
tho third reading the Bill was carried by 142 to 104 
votes. Its promoters, however, did not succeed iu 
getting an opportunity of bringing it before the House 
of Commons. 

From 1896 to 1901 no further direct steps were taken, 
but in 1898 and again in 1900 (28th May) the subject was 
brought forward iu the House of Lords by Lord Stratli- 
cona in the form of a Bill under which marriages with a 
deceased wife’s sister contracted in any Britisli colony 
should be deemed valid for all purposes within the United 
Kingdom. In 1898 tho Bill was carried on tho second 
reading by 129 to 46 votes, the prince of Wales, the duke 
of Devonshire, and most of the Liberal Unionist peers 
voting in the majority, and on the third reading without 
a dissentient vote. The House of Commons took no 
action. In 1900 the Bill was supported by Lord Carring- 
ton, a former colonial governor, and Lord Kimberley, a 
former colonial secretary, and in spite of the opposition 
of the Lord Chancellor and the archbishop of York, it was 
carried on tho second reading by 116 to 31 votes, and on 
the third reading again without a dissentient vote. The 
House of Commons, however, again took no action. An 
Imperial Bill reached a second reading in the House of 
Commons in 1901 and again in 1902, but it was blocked 
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by the opponents of the measure when attempts were made 
to get it to the committee stage (5th February and 6th 
June). 

The Foreign Marriage Act, 1892, has consolidated the 
English law relating to marriages celebrated abroad, and 
brings it into harmony with the current tend- 
encies of marriage law reform generally. Under 
it a inairiage between British subjects on land tloaallaw* 
abroad Is as valid as a marriage duly solemnized 
in England (as heretofore), if celebrated in accordance with 
the local law or in the presence of a “ marriage officer.” 
“ Marriage officers ” are diplomatic or consular agents who 
are appointed to act as such. The old fiction of assimila- 
tion of a British embassy to British soil can no longer be 
relied upon to uphold a marriage at a British embassy 
solemnized by an ordained clergyman. An Order in 
Council of 28th October 1892, moreover, provides that in 
the case of any marriage under the Act, if it appears 
to the marriage officer that the woman about to be 
married is a British subject, and that the man is an 
alien, he must be satisfied that the marriage will be 
recognized by the law of the foreign country to which tho 
alien belongs. 

A marriage may be solemnized on board one of His 
Majesty’s ships at a foreign station, provided a warrant of 
a secretary of state has authorized the commanding officer 
to bo a marriage officer. At sea, marriages on British 
public or private ships seein still valid at common law, 
if performed by an episcojially-ordained minister. The 
Merchant Shipping Act, 1894 (sect. 240), provides that 
the master of a ship for which an official log is required 
shall enter in it every marriage taking place on board, with 
the names and ages of the parties. 

Again, under the Foreign Marriage Act all marriages 
solemnized within the British lines by a chaplain or 
officer or other person officiating under the orders of the 
commanding officer of a Britisli army serving abroad, are 
as valid in law as if they had been solemnized within the 
United Kingdom subject to due observance of all forms 
required by law. 

The principle of the English law of marriage, that a 
marriage contracted abroad is valid if it has been solem- 
nized according to the lex loci, may be now taken to apply 
just as much to a marriage in a heathen as in a Christian 
country. Whether the marriage lias or has not been cele- 
brated according to Christian laws lias no bearing upon 
the question, provided it is a monogamous marriage — a 
marriage which pre vents the man who enters into it from 
marrying any other woman while his wife continues alive. 1 
In Hyde v. Hyde and Wolmamee Lord Penzance refused 
relief on the ground that Mormon marriages are polygamous, 
although both parties were single at the time the marriage 
was contracted ; and in Bethell v. llildyard , Stirling J. 
decided against the validity of* tho marriage on the ground 
that the marriage which Mr Bethell intended to contract 
was not a marriage in the Christian sense, but a marriage 
in the sense in which the term was used among tho Baro- 
longs, which implies the power of taking another wife — 
that it was, in fact, a polygamous marriage. In Brinkley 
v. The Attorney -General, on a [petition to establish the 
validity of a marriage between a British subject, temporarily 
resident in Japan, and a Japanese woman in Japan, accord- 
ing to the forms required by the law of the latter country, 
tho marriage was upheld, the President of the Court 
observing th.it the phrase “ Christian marriage ” had been 
used, only fo:* convenience* sake, to express the idea that 

1 Compare the duke of Argyll's somewhat tempestuous assertion, in 
the debate of IS '6 on the Marriage with a Deceased Wife’s Sister 
Bill, that m arris <e as understood all over the Christian world was 
the product of Ch istianity and of Christianity alone. 
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the only mar riage recognized in Christian countries is 
marriage of the exclusive kind, which the Japanese 
marriage was proved to be. 

Authorities.— Eversley. The Law of Domestic Relations , 2nd 
«d. London, 1890.— Lush. The Law of Husband and Wife . 
London, 1896.— Crawley. The Law of Husband and Wife . 
London, 1892. — Geary. Marriage and Family Relations . Lon- 
don, 1892.— Griffiths. Married Women's Property Acts. Lon- 
don, 1891. — Vaizley. Law of Settlements of Property made on 
Marriage . London, 1887.— Bishop. (America) Marriage, Divorce, 
xmd Separation . Chicago, 1892.— David Murray. (Scotland) 
The Law relating to the Property of Married Persons . Glasgow, 
1892, — Watkins. Holy Matrimony . 1896.— Hath. Marriage 
ct Near Kin. London, 1887.— Lecky. Democracy and Liberty, 
vol, ii. London, 1896.— H. N. Hutchinson. Marriage Customs 
in Many Lands. London. — Joseph Cook. Poston Monday 
Lectures. Cambridge, U.S.A. — Thomas Barclay. La femme 
anglaise. Paris, 1896. — Publications of tho Marriago Law Re- 
form Association, 2 Dean’s Yard, Westminster (Sec. Mr F. 
Paynter Allen): — The Pishvps and Marriage with a Deceased Wife's 
Sister. “ The Other Side." — Proceedings in the Colonial Confer- 
ence, 14th April 1897. Subject : “ Marriago with a Deceased 
Wife’s Sister. — A Preliminary List of Distinguished Biblical 
Scholars and Authorities who liavo severally declared that 
Marriage with a Deceased Wife’s Sister is not therein forbidden. — 
One hundred and one Reasons for repealing the Law against 
Marriage with a Deceased Wife's Sister. 1892. — Opinions of the 
Hebrew ami Greek Professors of Bible Remsers regarding Marriage 
with a Deceased Wife' s Sister. ¥. Paynter Allen, 1884. — House 
of Lords, 15th June 1894. Debate on tho Second Reading of 
Deceased Wife’s Sister Bill. Comments of tho Press. (May 
1 895. ) — Deceased Wife's Sister Bill. Remarks on the Revised 
Edition. 1885. — Roman Catholic Clergy and the Marriages 
Bill. 1873. — Summary of the Chief Arguments for and against 
Marriage with a Deceased Wife's Sister. 1883. — Letter to Vice- 
Chancellor Sir W. P. Wood from the Rev. A. M'Caul, D.I). 
Wertheim, Mackintosh, and Hunt. — F. Campbell Foster. A 
Review of the Law of Marriage. 1847. — Reginald Oust. 
Marriage with a Deceased Wife's Sister. Kogan Paul and Co., 
1888. — Extract from a Letter on the Law of Marriage addressed by 
the late Bishop of Dublin ( Dr Whately) to the late Bishop of 
Norwich. — First Report of the Commissioners on the Law of 
Marriage. Clowes and Sons. — Speech of the Rt. lion. Lord 
Grimthorpc on the Second Reading of Deceased Wife's Sister Bill, 
Thursday, 9th May JS89. Hansard Publishing Co. — Mona 
Cai III). “Tho Morality of Marriage,” Fortnightly Review , March 
1890. —Clementina Black. “On Marriage • a Criticism,” 
Fortnightly Review , April 1890. (T. Ba.) 

II. United States. 

Jf we define marriage as a physical, legal, and moral 
union between man and woman in complete community 
of life for tho establishment of a family, 1 it is possible 
to discriminate between three stages in the history of the 
institution — the animal or physical stage, the proprietary 
or legal stage, and the |>ersonal or moral stage. In the 
first or physical stage the relation of tho sexes was un- 
regulated, and in many cases of brief duration. In the 
second or legal stage greater permanence was secured in 
marriage by assigning the husband a property right in his 
wife or wives. In the last stage the proprietary relation 
falls more and more into the background, and the relation 
of husband and wife approximates that of two individuals 
•entirely equal before the law. Although in the history of 
marriage these three stages have been roughly successive, 
the order of their entering the conscious experience of the 
individual is usually the reverse of their order in the 
development of the race ; and in the solemnization of a 
marriage based upon affection and choice the growth of the 
relation begins with the moral, advances to the legal, and 
culminates in tho physical union, each one of these deriv- 
ing its meaning and its worth from the preceding. It 
seems prob able that in the United States marriage has 

, 1 It is doubtless true, as anthropologists have pointed out, that 
m the history of tho race “marriage is rooted in the family 
rather than the family in marriage ” (Westermarek, History of Human 
Marriage , p. 22) ; hut in that conscious experience of the individual 
with which law and ethics are especially concerned, this relationship 
is reversed, and tho family originates in marriage. 


advanced into this personal or moral stage farther than it 
has in many countries, and certain of its characteristic 
features as a social relation flow from this fact. Thus it 
is probable that the equality of property rights between 
husband and wife is established in America more com- 
pletely than in any other civilized country. Indeed, in 
many states the movement has gone so far as to give the 
wife in matters of property and in reference to divorce 
greater privileges than tho husband. Thus a husband is 
often liable for a wife’s debts where a wife would not be, 
mutatis mutandis, for a husband’s ; and a wife may usually 
obtain a decree of divorce for any ground on which one 
may be awarded to the husband, and, in addition, for 
neglect to provide sustenance or support. Emphasis on 
the personal or moral relation of the dirties in marriage 
tends to throw into the background the legal aspects and 
requirements ; and in the United States, where the separa- 
tion of Church and State is prohibly as complete as in 
any civilized country, it tends also to minimize, so far as 
the State is concerned, the religious and sacramental aspect 
of marriage. In distinction from these two, the purely 
personal aspects of the relation are brought into the fore- 
ground. Marriage tends to become a relation established 
by parties between themselves, and one in which the con- 
sent of the parties becomes tho only constitutive element. 
In the theory of American law no ceremony is essential 
to create the marriage relation. Tho dictates of social 
expediency find expression mainly in certain prohibitions, 
as upon tho marriage of persons under a certain limit of 
age, of persons within certain degrees of relationship, of 
persons already married, or of persons incapable for any 
reason of entering into marriage. Under such a theory of 
the law, persons marry themselves, and it might bo claimed 
as a legitimate corollary of this theory that they should 
he allowed to divorce themselves. But while in theory of 
law parties marry themselves, and a ceremony is unneces- 
sary, this position lias never been endorsed by any 
considerable proportion of the community, and in fact 
probably ^ths and perhaps T %ths of the marriages in the 
United States are contracted through some ceremony. In 
every state, too, some legal decree is necessary in order to 
terminate the marriage relationship, although in all but 
two a complete separation of the parties continued for 
from one to five years is a legal ground of divorce. 

The prevalence of the institution of marriago in a 
community is best measured by the percentage of the 
population of marriageable age who are married. Accord- 
ing to the United States census, the earlier limit of marriage- 
able age is twenty ; but in the best practice elsewhere it 
is fifteen, and in 1890 about 330,000 persons in tho 
United States between fifteen and twenty were married. 
It seems wise therefore to assign fifteen as the earlier 
limit of marriageable age. Of all persons in the United 
States over fifteen in 1890, 55*3 per cent, were reported 
as married ; if we add those who were reported as widowed 
or divorced, the percentage is raised to 63. Asa measure 
of the prevalence of marriage these figures aro too low, 
owing to the fact that a very large number of persons who 
are unmarried between fifteen and thirty marry in later 
years. Few marriages are, contracted after the age of 
forty -five, and such as do occur are less important 
socially than those contracted earlier and when the like- 
lihood of parentage is greater. Of the total population 
in tho United States over the age of forty-five in 1890, 93 
percent, were or had been married. This proportion in 
the United States is greater than in any of the countries 
in western Europe. In European countries generally the 
proportion of elderly spinsters is greater than the pro- 
portion of elderly bachelors, but in the United States 
tho reverse is true. This difference is due mainly to tho 
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unequal distribution of the sexes. Among the adults in 
western Europe there is an excess of females, in the 
United States generally an excess of males ; and therefore 
the likelihood of a man’s marrying is somewhat greater in 
western Europe, and that of a woman’s marrying is some- 
what greater in the United States. The same difference 
appears within the limits of the United States itself, for 
in the states of the Atlantic coast women outnumber the 
men, while in the rest of the country the re verst) is truo. 
Consequently, states on the Atlantic coast from Maine to 
the Carolinas have the largest percentage of spinsters among 
the women between fifty-five and sixty-five, and the states 
west of the Mississippi have the smallest percentage. On the 
contrary, the percentage of bachelors among the men between 
fifty-five and sixty-five is largest in the Rocky Mountain 
states, in some of which it is nearly or quite one-third, and 
smallest in the southern states east of the Mississippi. 

Regarding the age of marriage in the United States wo 
have little direct evidence. In Massachusetts the average 
ago at which men marry for tho first time was in 1897 
rather over twenty-seven, and the average ago at which 
women marry for the first time was 24 J years ; but in other 
parts of tho country, and especially in the southern states, 
marriage occurs much earlier. For in Massachusetts in 
1890 the percentage of girls between fifteen and twenty 
who were married was less than 4, and below that of any 
other state, while in the states of tho far south the per- 
centage ranged from 1 5 to 20. In Massachusetts, of the 
men between twenty and twenty-five, about 15 per cent, 
were returned in 1890 as married, while in tho states of 
the far south the ratio was more than twice as great. Nor 
is this due to the many coloured people in the southern 
states, for, although they marry earlier than the whites, tho 
whites also marry earlier than tho whites in the north. 
While tho percentage of married persons in the United 
States is probably greater than in most countries of western 
Europe, the tendency in this as in most other social respects 
is for the conditions on tho two sides of the Atlantic to 
approximate. So far as fragmentary returns from certain 
states enable one to judge, tho percentage of persons over 
fifteen in tho United States who are married tends to 
decrease, and the age at which marriage occurs tends to 
rise. In Massachusetts the percentage of married persons 
among those over fifteen decreased by 4 between 
1875 and 1895, and tho average ago at which marriage 
occurred increased nearly a year for each sex between 
1871 and 1897. One reason for tho decreasing marriage- 
rate characteristic of most industrial countries calls for 
more attention than has thus far been given it by social 
students, and that is a tendency to establish a separation 
of the sexes whereby a decided excess of women is found 
in industrial or manufacturing towns, offset more or less 
completely by an excess of men in the rural districts. For 
example, in tho United States there are more women than 
men in the 1522 cities of over 2500 inhabitants taken as a 
whole, and in nearly all states east of the Mississippi the 
excess is marked. In tho rural districts, on the contrary, 
there are over a million and a half more males than females. 
Under such conditions a certain number of women in cities 
and of men in the country will be debarred from marriage. 

One inference derivable from the figures of the census 
of 1890 is that in the large cities girls do not marry so 
early as they do in the rural districts of the same states. 
For example, in Chicago among the young women between 
fifteen and twenty years of age about 6 per cent, are 
married, but in the rest of the state the percentage of the 
married at those ages is about 7 A. This early marriage of 
the young women in the rural districts is not paralleled by 
a similarly early marriage of young men, for in two-thirds 
of the largest cities in the country the proportion of 
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married men between twenty and twenty-five years of age 
was smaller than in the state at large. The early marriage 
of women in the rural districts is probably closely con- 
nected with the excess of men, which makes women more 
in demand. The same infiuence may be traced in the 
differences between the several states. As one passes 
westwards, the percentage of males in the total popula- 
tion increases ; and in a general way it is also true that 
as one passes west the percentage of women between 
fifteen and twenty who are married increases ; while the 
percentage of men between twenty and twenty-five who 
are married diminishes — that is, the sex in the minority 
marries in larger numbers and at earlier ages than the sex 
which is in the majority. (w. F. w.) 

Mars. See Astronomy, vol. xxv. 

Marsala, a seaport town of the province of Trapani, 
Sicily, Italy, on the west coast, 19 miles by rail south of 
Trapani. It is tho centre of the production of “ Marsala ” 
wine, and has also ironworks, cooperages, and macaroni 
factories. There is an export trade (declining) in wine 
(£227,000 to £533,000), wine lees, cheese, <fec., to the aver- 
age value of £465,000 annually ; and an import trade to 
the annual value of £20,000 to £50,000. In 1899 the port 
was cleared by 1072 vessels of 230,400 tons. In 1898 the 
construction of a mole was begim to protect the harbour 
against west and south-west winds. Population (1881), 
19,732; (1900), about 37,000. 

Marseilles, capital of the department of the Bouches- 
du-Rhflne, Franco, 516 miles from Paris by rail. It is the 
headquarters of the 15th army corps, of a rear-admiral in 
command of tho local naval defences, and of an episcopal see. 

Population . — The census of 1900 lias shown that 
Marseilles, by distancing Lyons to the extent of 27,000 
inhabitants, has become the second town of France. Of 
its 498,610 inhabitants, 98,835 are foreigners, comprising 
91,536 Italians and 469 British subjects, including the 
Maltese and British seamen in tho port. 

Trade and Commerce . — Since the opening of the Suez 
Canal, Marseilles lias been the French gate of tho Far 
East, in addition to being tho western emporium for the 
Levant trade. But, as large ships now discharge cargo 
at all small ports, Marseilles is no longer the storehouse 
for the western Mediterranean. It has also suffered from 
the competition of Genoa since the opening of the St 
Gothard railway route to Switzerland and Germany. But 
its local industries — its oil mills, soap manufactories, sugar 
refineries, and others of minor importance — provide com- 
mercial activity to its port. Marseilles has suffered from 
the monopolies of the Dock Company and the Paris-Lyons- 
Mediterranean Railway Company. The Dock Company’^ 
warehouses, built at a time when goods were stored 
for prolonged periods, are no longer needed, and the 
company’s ratos for working cargo arc far in excess of 
tho rates charged by the Chamber of Commerce on the 
free quays. This obstruction to tho full development of 
trade is being met (1) by the gradual increase of tho quay 
space under the control of the Chamber of Commerce; 
(2) by the gradual completion of tho seventh dock, the 
Bassin de la Finfcdo; and (3) by the proposal to make 
the Old Port accessible to steamers drawing 24 feet. The 
Chamber of Commerce proposes to deepen it to 24 feet 
7 inches, to widen the quays, and connect them with the 
Joliette dock by rail. The monopoly of the “ P.L.M.” 
Railway Company is to be met by the construction of a 
ship canal from Marseilles to the Rhflne at Arles. The 
competition will bring about a reduction in the exorbitant 
railway rates. The Chamber of Deputies voted 91,400,000 
francs for tho canal in January 1902. A large anchorage 
basin is to be constructed to the west of the Bassin d% 
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la Pinkie by utilizing the small stream of La Madr&gue. 
The proposed canal will start from this Bassin de la 
Madrague, and, communicating by a passage 100 metres 
long with the Bassin de la Pin&de, will pass under the 
Estaque mountain range by a tunnel to Port de Bouc, on 
the famous titang de Berre ; thence to Arles on the RhOno. 
The canal which connects the ^Jtang de Berre with the sea, 
near the mouths of the Rhfine, will be enlarged, and the 
ifctang de Berre will become a great port of refuge for the 
protection of naval and mercantile shipping in tinio of 
war. The utility of the Marseilles-Arles canal will be 
ultimately enormously enhanced by the construction of a 
canal parallel to the Rhdne from Arles to Lyons. The 
Chamber has also voted 123,000,000 francs for the con- 
struction of a canal to connect the Rh6ne with the Loire, 
which will place Marseilles in connexion with the north of 
France. The canal to Arles was first planned by Vauban, 
and the terrain surveyed by skilled engineers in the early 
part of the 19th century, and mapped out as now pro- 
posed by Querard in 1879. Owing to the unhealthy and 
swampy nature of the Rh6ne delta, Marseilles was not built 
at the mouth of that river, but on a sheltered bay facing 
west, a little to the east of the river mouth, separated from 
it by a high range of hills and a dangerous bit of sea round 
Capo Couronne. Hence the urgent need for this canal. 

Education. — Marseilles has a lycee (grammar school) 
for boys and one for girls, a school of medicine, a law 
college, a higher school of commerce (with a colonial section 
and a mercantile marine section attached to it), and, since 
1899, a lower-grade commercial school for the training of 
boys from 12 to 15. 

Public Health. — Marseilles has for many years been 
free from the epidemics which in former days gave it an 
unenviable reputation. The extensive drainage works, on 
the tout a Vegout system, were completed in 1898, and the 
sewago is carried miles away to sea beyond Cape Croisettc. 
The old harbour frequented by yachts is no longer polluted 
by drainage. Every house is fitted with sanitary appliances 
on the flush system, the adoption of which was rendered 
feasible by the completion of the Durance canal, which 
brings the water of that river across a range of granite 
mountains to Marseilles and its once arid suburbs. Mar- 
seilles has a Pasteur Anti-Rabic Vaccination Institute, and 
three large hospitals. But owing to the rapid increase of 
the population, hospital accommodation is still lamentably 
deficient. 

Public Buildings. — The Roman Catholic cathedral, built 
in Byzantine style, and overlooking the Joliette dock, 
was opened for public worship in 1893. All Saints’, an 
English church, has been built in the Rue de Belloi, close 
to the Cours Pierre Puget, the heart of the fashionable 
quarter of the town. The town has extended principally 
on the south-eastern slope of the Notre- Dame -de- la - 
Garde hill, between the southern end of the Rue Paradis 
and the Prado avenues, which is more protected than most 
other quarters from the mistral that blows down the 
Rh6ne valley, and where in summer the temperature is 
always a little lower than in the centre of the town. 

Industries . — Marseilles produces sugar, soap, seed, oil, 
oil-cake, tiles and bricks, candles, flour, bran, macaroni 
and other pastes, semolina, and liqueurs. It exported 
during 1901, 4584 tons of almonds and nuts, 17,987 
tons of bran, 10,618 tons of bricks and tiles, 4916 tons 
of candles, 1390 tons of dried and preserved fruits, 
22,930 tons of grain and flour, 28,828 tons of semolina, 
14,989 tons of crushed ochre, 7246 tons of castor oil, 
5672 tons of cocoanut oil, 4149 tons of cotton-seed oil, 
10,664 tons of olive oil, 54,364 tons of oil-cake, 24,146 
tons of potatoes, 19,509 tons of soap, 52,360 tons of 
refined sugar, 12,748 tons of cotton tissues, 8,019,412 


gallons of wine, 4436 tons of raw wool, <kc. There were 
imported during 1901, 1,200,338 head of cattle and sheep, 

I, 110,262 tons of coal, 21,900 tons of coffee, 14,292 tons 
of raw cotton, 469,236 tons of grain, 16,602 tons of hides, 
162 tons of indigo, 77,467 tons of maize, 37,375 tons of 
cotton-seed oil, 15,112 tons of palm oil, 26,866 tons of 
castor-oil seed, 80,468 tons of copra, 65,817 tons of gin- 
gelly, 126,976 tons of ground-nuts, 10,575 tons of linseed, 
8825 tons of palm-nuts, 11,352 tons of rice, 4966 tons of 
raw silk, 5703 tons of floss silk, 31,969 tons of sugar, 1617 
tons of sulphate of copper, 1278 tons of tea, 11,447,744 
gallons of wine, 29,319 tons of wool, <fce. Marseilles has 
also a branch of the Forges et Chan t iers de la M6diterran6e, 
where boilers and engines are turned out fin* the navy and 
merchant ships, and a shipbuilding yard, the Chantiers de 
Provence, where large liners are built. 

Communications. — Marseilles is the terminus of three 
lines of railway, all forming part of the Paris- Lyons - 
Mediterranean system, viz., a main line to Paris, vid 
Lyons; a main line to Nice and Italy; a branch line to Aix, 
Grenoble, and the Alps. There are five stations, three of 
which are practically confined to the service of tho port. 
There aro also four suburban stations. The station in the 
Old Port belongs to an English, the others to the “ P.L.M.” 
company. Thirty-six shipping companies make tho city a 
port of call in their regular service, besides those whose 
headquarters are at Marseilles. The Messageries Maritimes 
has a fleet of 52 vessels, of a total tonnage of 96,517 net. 
Their mail boats leave for the Far East every fortnight, 
and twice monthly for Zanzibar, Madagascar, Reunion, 
and Mauritius ; and there is a weekly service to the Levant, 
and also to London. Other well-known companies are 
the Fraissinet Company, the Society Gihicrale des Trans- 
ports Maritimes, and the Navigation Mixte Company. Of 
British companies touching at Marseilles tho most important 
are the Peninsular and Oriental, the Orient-Pacific, the 
British India, the Anchor Line, and the Bibby Line. 

Shipping . — Marseilles is the chief port of Franco, having accom- 
modation for over 2500 vessels at one time. During 1901 tho 
number of ships entered and cleared amounted to 16,478, whereof 

II, 558 wore French, 1355 British, 1296 Italian, 801 Spanish, and 
327 Austro-Hungarian. The total tonnage of ships entering and 
clearing during 1901 was 13,040,814 net, of which French ship- 
ping claimed only 6,573,373 tons, and foreign shipping 6,467,441 
tons. British shipping amounted to 3,264,698 tons, more than a 
quarter of tho total tonnage of tho port, and half tho tonnago of 
all foreign nations combined. Tho volume of merchandise loaded 
and discharged during 1902 amounted to 5,763,553 tons, whereof 
1,085,701 went to tho credit of British shipping. The water 
space available for shipping purposes at Marseilles comprises 
some 297 acres, inclusive of the various canals of communication 
between the different harbours. The length of quay space for 
purposes of loading and discharging cargo is 42,988 feet in all at 

J jresent. Of this some 3000 feet belong to the Old Port. The 
blietto dock has 5260 feet, the Lazaret and Arenc docks 7483 
feet, tho Clare Maritime dock 7000 l’ect, tho National dock has 
12,316 feet of quay space in length. For the storage of mer- 
chandise there aro 3,400,000 square feet of space available. Of 
this total 261,383 feet are around tlio old harbour and the Canal 
des Douanes. The Joliette dock has 339,246 square feet ; the 
“ Stationnement ” dock, annoxed to it, another 25,000 feet; the 
Lazaret and Arenc docks havo together 754,283 square feet ; the 
Gare Maritime dock, 586,671 feet ; the National clock, the most 
commodious of all, has 1,000,000 square feet ; tho graving dock, 
50,000 square feet ; and the outer harbour lias 341,730. The 
Chamber of Commerce owns and works appliances for manipulat- 
ing cargo on the Garo Maritime and National docks, and the old 
harbour. (m. c. a.) 

Marsh. Othnlel Charles (1831-1899), 

American palaeontologist, was born in Lockport, New York, 
on 29th October 1831. He graduated at Yale College in 
1860, and having from boyhood been deeply interested 
in collecting birds, insects, minerals, and fossils, spent five 
years after his college graduation in studying (in the 
Sheffield Scientific School, New Haven, and in Germany) 
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geology, palaeontology, and mineralogy. Becoming professor 
of vertebrate palaeontology at Yale in 1866, he continued 
his researches, particularly in the fossil deposits of the 
western states, greatly aided by a private fortune from his 
uncle, George Peabody, whom he also induced to establish 
the Peabody Museum of Natural History (especially devoted 
to zoology, geology, and mineralogy) in the college. In May 
1871 he discovered the first pterodactyle remains found in 
America, and in subsequent years he brought to light other 
important objects, most of which he described in monographs 
or ]>erioclical articles. His discovery in 1872 of remains of 
the toothed bird Ifesperomis and of Ichthi/omi *, a creta- 
ceous bird with biconcave vertebrae, and of various fossil 
mammalia in Wyoming, aroused active discussion, and in 
some cases led to real or alleged proof of the existence of 
hitherto unknown ancestors of extant mammalia, or to the 
establishment of extinct transitional links between existent 
birds and reptiles. Still more earnest discussion followed, 
in 1874 and in later years, on his discoveries of remains of 
peculiar fossil horses in America. On becoming vice-pre- 
sident of the American Association for the Advancement of 
Science in 1875 he gave an address on the “ Introduction 
and Succession of Vertebrate Life in America,” summarizing 
his conclusions, to that dale, in the branch to which his 
life was devoted. He repeatedly organized, and often 
accompanied, scientific exploring expeditions in the llocky 
Mountains, not infrequently at personal risk; and their 
results, as set forth in his writings, tended in an important 
degree to support the doctrines of natural selection and 
evolution. Although he failed to complete several works of 
importance, he published many papers in addition to those 
mentioned, and found time — besides that necessarily given 
to the accumulation and care of the most extensive collec- 
tion of fossils in the world — to write Odontornithcs : A 
Mono; /raj di on the Extinct Toothed Bird* of North 
America (1880), and Dinorerata : A Monograph on an 
Extinct Order of (Hi (/antic Mammals (1886). lie was 
long in charge of the division of vertebrate palaeontology 
in the United States Geological Survey, and received 
many scientific honours, medals, and degrees, American 
and foreign. He died in New Haven on 18th March 
1899, (<;. f. it.) 

Marshal l 9 a city of Missouri, U.S.A., capital of 
Saline county, on the high prairie, near the Salt Fork of 
Lamino river, a little west of the centre of the state, at 
an altitude of 570 feet. Its site is undulating and its 
plan regular. It is at the intersection of the Missouri 
Pacific and the Chicago and Alton Railways. Marshall is 
the seat of Missouri River College, a Presbyterian institu- 
tion, founded in 1889, which in 1899 had 14 instructors 
and 222 students, 95 of whom were women. Population 
(1890), 4297 ; (1900), 5086, of whom 129 were foreign- 
born and 724 were negroes. 

Marshall! a city of Texas, U.S.A., capital of Har- 
rison county, in the north-eastern part of the state, on the 
Texas and Pacific and the Texas Southern Railways, at an 
altitude of 366 feet. It is in an agricultural and lumber 
region, and contains works of the Texas and Pacific Rail- 
way, saw and planing mills, and other manufactories. It 
is the seat of Wiley University, a Methodist Episcopal in- 
stitution, opened in 1873, which had in 1899 a faculty of 
9 and an attendance of 54 students. Population (1890), 
7207 ; (1900), 7855, of whom 258 were foreign-born and 
3769 were negroes. 

Marshall Islands! an island group in the 
North Pacific, belonging to Germany Bince 1886. The 
group consists of a number of atolls ranged in two almost 
parallel lines, which run from north-west to south-east, 
between 4° and 15° N. The north-east group, with fifteen 
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islands, is called Ratak, the other, numbering eighteen, 
Ralik. These atolls are of coralline formation and of 
irregular shape. They rise but little above high-water mark. 
The highest elevation occurs on the island of Likieb, but is 
only 33 feet. The lagoon is scarcely more than 150 feet 
deep, and is accessible through numerous breaks in the reef. 
On the outward side the shore sinks rapidly to a great depth. 
The surface of the atolls is covered with sand, except in a 
few places where it has been turned into soil through the 
admixture of decayed vegetation. The reef in scarcely 
any instance exceeds 600 feet in width. The climate is 
moist and hot, the mean temperature being 80’50° Fahr. 
Easterly winds prevail all the year round. There is no 
difference between the seasons, which, though the islands 
belong to the northern hemisphere, have the highest 
temperature in January and the lowest in July. Vegeta- 
tion, on the whole, is very poor. There are many cocoa- 
nut palms, bread-fruit trees {Artocarpm incim), and 
pandanus, of which the natives eat the seeds. From the 
bark of another plant they manufacture mats. Animals 
are scarce. Pigs, cats, dogs, rats are imported. There 
are a few pigeons and aquatic birds, few butterflies and 
beetles. Crustacea and fish abound on the reefs. The 
natives aro of dark brown colour, though lighter shades 
occur. They belong to the Micronesian races. Their hair 
is not woolly, but straight and long. They are expert 
navigators, and construct curious charts of little sticks. 
Their canoes carry sails, and are made of the trunk of the 
bread-fruit tree. The people are divided into four classes, 
of which only two are allowed to own land. They prac- 
tise tattooing, and consequently wear few clothes. The 
islands lie entirely within the German sphere of interest, 
apd the boundaries were agreed upon between Great Britain 
and Germany on the 10th April 1889. Their area is esti- 
mated at 150 square miles, with 15,000 inhabitants, who 
are apparently beginning to increase again, though the 
contrary was long believed. In 1899 there were 79 Euro- 
peans (50 German). The administrator of the islands is 
at present the Governor of German New Guinea, but a 
number of officials reside on the islands. There is no mili- 
tary force, the natives being of peaceful disposition. The 
chief island and seat of government is Jaluit. The most 
populous island is Majeru, with 2600 inhabitants. The 
natives are pagans. A Roman Catholic mission lias been 
established, and the American Mission Board maintains 
coloured teachers on many of the islands. There is com- 
munication with Sydney by private steamer, and a steamer 
sails between Jaluit and Ponapo to catch the French boats 
for Singapore. The islands belong to the Postal Union. 
The chief products for export are copra, tortoise-shell, 
mother-of-pearl, sharks* fms, and trepang. For consumj)- 
tion Nature offers the bread-fruit, various kinds of l>ananas, 
taro, yams, the bulbous roots of the Tacca pinnatijida , and 
the seeds of a pandanus. Cereals are entirely unknown. 
The natives plant cocoa-palms in yearly increasing numbers. 
Cuttle do not thrive on these islands, and even fowl are 
scarce. The natives are clever boat-builders, and sell 
their canoes not only on their own but to neighbouring 
islands. They have made such progress in their art that 
they have even built seaworthy little schooners of from 
30 to 40 tons. The only other things they make are a few 
shell ornaments. In 1898-99 the value of the imports 
was 465,700 marks ; exports, 900,000 marks, mainly 
copra. (j. von r.) 

Marshallp John (1818-1891), British surgeon 
and physiologist, was born at Ely, lltli September 1818, 
his father being a lawyer of that city. He entered Uni- 
versity College, London, in 1838 (M.R.C.S. 1844, F.R.C.S. 
1849). In 1847 he was appointed assistant-surgeon at 
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the hospital, and in 1866 surgeon and professor of 
surgery. He was professor of anatomy at the Hoyal 
Academy from 1873 till his death. In 1882 ho was pre- 
sident of the College of Surgeons, also Bradshaw lecturer 
(on “Nerve-stretclung for the relief or cure of pain”), 
Hunterian orator in 1885, and Morton lecturer in 1889. 
In 1867 he published his well-known text-book The Out- 
lines of Physiology in two volumes. Ho died 1st January 
1891. “ Marshall’s fame,” wrote Sir W. MacCormac in 

his volume on the Centenary of the College of Surgeons 
(1900), M rests on the great ability with which he taught 
anatomy in relation to art, on the introduction into 
modern surgery of the galvano-cautery, and on the opera- 
tion for the excision of varicose veins. Ho was one of the 
first to show that cholera might be spread by means of 
drinking water, and issued a report on the outbreak of 
cholera in Broad Street, St James’s, 1854. He also in- 
vented the system of circular wards for hospitals, and to 
him are largely owing the details of the modern medical 
student’s education.” 

Marshalltown, a city of Iowa, U.S.A., capital of 
Marshall county, on the Iowa river, near the centre of the 
state, at an altitude of 895 feet. It is at the intersection 
of the Chicago Great Western, the Chicago and North- 
Western, and the Iowa Central Railways. It is in a rich 
agricultural region, and has grain elevators and varied 
manufactures. Population (1890), 8914; (1900), 11,544, 
of whom 1590 were foreign-born and 148 were negroes. 

Marshfield, a city of Wood county, Wisconsin, 
U.S.A., in the central part of the state, on three railway 
lines. It is in a timber region, and has extensive manu- 
factures of furniture, barrels, and other wooden goods. 
Population (1890), 3450; (1900), 5240, of whom 1161 
were foreign-born. 

Marsivan, or MerzifOn, a town in the Amasia 
sanjak of the Sivds vildyet of Asia Minor, situated at the 
foot of the Tavshan Dagh. It is a centre of American 
missionary and educational enterprise, and is the seat of 
Anatolia College, a theological seminary, and schools. In 
November 1895 many Armenians were massacred. Popu- 
lation, 30,000, one-third Armenian. 

Marston, Philip Bourke (1850-1887), 
English poet, was born in London on 13th August 1850. 
llis father, John Westland Marston (1819-1890), of 
Lincolnshire origin, the friend of Dickens, Macready, and 
Charles Kean, was the author of a series of metrical 
dramas which held the stage in succession to the ambitious 
efforts of Tobin, Talfourd, Bulwer, and Sheridan Knowles. 
His chief plays were The Patrician's Daughter (1841), 
Strathmore (1849), A Hard Struggle (1858), and Domut 
Diana (1863). He was looked up to as the upholder of 
the outworn tradition of the acted poetic drama, but his 
plays showed little vitality, and Marston’s reviews for the 
Athenmum , including one of Swinburne’s Atalanta in 
Calydon , and his dramatic criticisms embodied in Our 
Recent Actors (2 vols. 1888) will probably claim a more 
enduring reputation. The son, Philip Bourkk, was born in 
a literary atmosphere. His sponsors were Philip James 
Bailey and Dinah Mulock (Mrs Craik). At his father’s 
houso near Chalk Farm he met authors and actors of 
his father’s generation, and subsequently the Rossettis, 
Swinburne, Arthur O’Shaughnessy, and Irving. From 
his earliest years his striking literary* precocity was 
overshadowed by misfortunes which make his career 
one of the most pathetic in literacy history. In his 
fourth year, in part owing to an accident, his sight began 
to decay, and he gradually became almost totally blind. 
His mother, who had devoted herself to him, died in 1870. 
His promised bride, Mary Nesbit, died in 1871 ; his 
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closest friend, Oliver Madox Brown, in 1874; his sister 
Cicely, his amanuensis and second solf, in 1878; in 1879 
his remaining sister, Eleanor, who was followed to the 
grave after a brief interval by her husband, the poet 
O’Shaughnessy (1846-1881), and her two children. In 
1882 the death of his chief poetic ally and inspirer, 
Rossetti, was followed closely by the tragedy of another 
kindred spirit, the sympathetic jjessimist, James Thomson, 
who was carried dying from his blind friend’s rooms, 
whither he had sought refuge from his latest miseries 
early in June of the same year. It is said that Marston 
came to dread making new friendships, for fear of evil 
coming to the recipients of his affection. In the face of 
such calamities it is not surprising that Marston’s verse, 
in which a plaintive minor key was always apparent, 
became more and more persistently Borrowful and 
melancholy. The idylls of flower-life, such as the 
early and very beautiful “ The Rose and the Wind,” wore 
succeeded by longing dreams of sleep and the repose of 
death. These qualities and gradations of feeling, reflecting 
the poet’s successive ideals of action and quiescence, are 
traceable through his three published collections, Songtide 
(1871), All in All (1875), and Wind Voices (1883). The 
lirst and third, containing his best work, went out of print, 
but Marston’s verso was collected in 1892 by Mrs Louise 
Chandler Moulton, a most loyal and devoted friend, and 
herself a poet. Marston read little else but poetry, 
and of poetic values, especially of the intenser order, his 
judgment could not be surpassed in sensitiveness. As a 
croative artist he rarely approached supreme excellence, 
though in delicate facility and melodious prettiness and, 
it must be added, diffuseness, he was a prince among 
minor poets. He was saturated with Rossetti and Swin- 
burne, and his imitative power was most remarkable. 
His tendency was ever to transpose into a minor key, 
and there was an absence of the “masculine bass” in 
all that he wrote. In his later years he endeavoured 
to make a little money by writing short stories, and 
succeeded in finding a market for them in Home 
Chimes and other American magazines, through the 
agency of Mrs Chandler Moulton. Ilis popularity 
in America far exceeded that in his own country. 
With an outlook more and more sombre owing to the 
loss of friends, the narrowing of resources, and the 
development of insomnia, Marston gradually lost the 
buoyancy which he had retained through grievous mis- 
fortunes. His health showed definite signs of collapse 
from 1883 ; in January 1887 he lost his voice, and suffered 
intensely from the failure to make himself understood. 
He died on 13th February 1887 at his lodgings, 191 
Euston Road, and, like his friend “ B. V.” (Thomson), he 
was by express desire buried in unconsecrated ground in 
Highgate cemetery. He was commemorated in Dr Gordon 
Hake’s “ Blind Boy,” and in a fine sonnet by Swinburne, 
commencing “The days of a man are three score years 
and ten.” There is an intimate sketch of the blind poet 
by a friend, Mr Couison Kernahan, in Sorrow and So?ig 
(1894), p. 127. (t. se.) 

Martel de Jan vl lie [Sibyllk-Gabrielle- 
Mabie-Antoinettk de Riqueti de Mikabeau], Comtkssk 
de (best known as “ Gyf ”), French writer, was born in 
1850 at Koetsal in the Morbihan. Her father, who was 
grandson of Mirabcau Tonneau , and great-nephew of the 
orator, served in the Papal Zouaves, and died during the 
campaign of 1860. Her mother, the comtesse de Mirabcau, . 
in addition to some graver compositions, contributed to the 
Figaro and the Vie Parisienne t under various pseudonyms, 
papers in the manner successfully developed by her 
daughter. Under the pseudonym of “Gyp” Madame de 

S. YI. — 70 
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Martel, who was married in 1869, sent to the Vie Parisienne, 
and later to the Revue dee Deux Monde*, a large number 
of social sketches and dialogues, afterwards reprinted in 
volumes. Her later work includes stories of a more formal 
sort, essentially differing but little from the shorter studies. 
The following list includes some of the best known of 
Madame de Martel's publications, nearly seventy in 
number : Petit Bob (1882) ; Autour du manage (1883) ; 
Ce que femme veut (1883) ; Le monde d cdtS (1884) ; San* 
voile* (1885) ; Autour du divorce (1886) ; Dan* le train 
(1886); Mademoiselle Loulou (1888); Bob an Salon 
(1888-89); L' education (Tun prince (1890) ; Passionette 
(1891) ; Ohe / La grande vie (1891) ; line election a Tigre- 
*ur-Mer (1890), an account of 14 Gyp's " experiences in sup- 
j>orfc of a Boulangist candidate ; Mariage civil (1892) ; Ce* 
bon* docteur* (1892) ; Du luxut en ha* (1893) ; Mariage 
de chiffon (1894); Leurs dme * (1895) ; Le cceur d’Ariane 
(1895); Le bonheur de Ginette (1896); Totote (1897); 
Lime de miel (1898); Israel (1898); L'entrevue (1899); 
Le pay * de * champ * (1900); Trap de chic (1900); Le 
Friquet (1901). From the first “ Gyp,” writing of a 
society to which she belonged, displayed all the qualities 
which have given her a distinct, if not pre-eminent, position 
among writers of her class. Those qualities included an 
intense faculty of observation, much skill in innuendo, a 
mordant wit combined with some breadth of humour, and 
a singular power of animating ordinary dialogue without 
destroying the appearance of reality. Her Parisian types 
of the spoiled child, of the precocious schoolgirl, of the 
young bride, and of various masculine figures in the gay 
world, have liecoino almost classical, and may probably 
survive as faithful pictures of luxurious manners in the 
19th century. Some later productions, inspired by a 
violent anti-Semitic and Nationalist bias, deserve little 
consideration. An earlier attempt to dramatize Autour du 
mariage was a failure, not owing to the audacities which it 
shares with most of its author’s works, but from lack of 
cohesion and incident. “ Gyp's " successes are indeed all 
achieved without a trace of dramatic faculty. In 1901 
Madame de Martel furnished a sensational incident in the 
Nationalist campaign during the municipal electionsin Paris. 
She was said to have been the victim of a kidnapping out- 
rago or piece of horseplay provoked by her political attitude, 
but though a most circumstantial account of the outrages 
committed on her and of her adventurous escape was pub- 
lished, the affair was never clearly explained or verified. 

Martello Towor. — The name is a corruption of 
Mortella, and the large adoption of towers so styled for 
purposes of coaBt defence is duo to incidents in the war of 
the French Revolution. In September 1793, Commodore 
Linzee, in command of the line -of -battle ships Alcide , 
Courageux , Ardent, with the frigates Lowestoffe and 
Nemesis, was ordered by Lord Hood, then in possession of 
Toulon, to support the Corsican insurgents under General 
Paoli, who had sought British assistance. Linzee deter- 
mined to attack Fornielli, and in tho first place to take a 
tower on Cape Mortella which commanded the only secure 
anchorage iu the Gulf of San Fiorenzo. This tower, 
according to James, was named “after its inventor”; but 
the real derivation appears to bo the name of a wild myrtle 
which grew thickly on the spot. The tower, which mounted 
one 24 -pounder and two 18-pounders on its top, was 
bombarded for a short time by the Lowestoffe and Nemesis 
frigates, was then deserted by its little garrison, and 
occupied by a landing party of 30 men under Lieutenants 
Gibbs and Annesley. The attack on Fornielli failed, and 
the tower was abandoned, and afterwards retaken by tho 
French from the Corsicans. So far it had done nothing 
to justify its subsequent reputation. Early in 1794, how- 
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ever, a fresh attempt was decided upon by Lord Hood and 
Major-General Dundas, to support the Corsican insurgents. 
On the 7th February, 1400 troops were landed in a bay to 
the west of Capo Mortella, and the tower was attacked by 
land and sea on tho following day. The Fortitude and 
Juno kept up a bombardment for 2£ hours and then 
hauled ok, the former being on fire, and having 62 men 
killed and wounded. The fire from the batteries on shore 
produced no impression, until a hot shot set fire to the 
“bass junk with which to the depth of 5 feet the 
immensely thick parapet *' of the tower “ was lined.*' The 
garrison of 33 men under Ensign Le Tellier then 
surrendered. The armament was found to consist only 
of two 18-pounders and one 6-pounder, and the strong 
resistance offered by these three guns Becms to have led 
to the conclusion that towers of this description were 
specially formidable. Thero appears to bo nothing in the 
circumstances to justify this conclusion. As a result of 
the invasion scares which it was Napoleon's policy to pro- 
mote and maintain, Martello towers were built in large 
numbers, and at heavy expense, along the shores of 
England, especially on the southern and eastern coasts, 
which in certain parts are lined with these species of 
fortification placed at short intervals. Their principal 
characteristics are solid masonry containing vaulted rooms 
in the interior for the garrison, and providing a platform 
at the top for two or three guns, firing over a low masonry 
paraj)et. Access, as in the far older Irish towers, is pro- 
vided by a wooden ladder, communicating with a door 
about 20 feet above the ground. In some cases a deep 
ditch is provided around the base of the tower ; in others, 
the ditch is absent. It is interesting to note that the 
towers of Linz begun in 1833 by the Archduke Maximilian 
were similar in conception, as also was the Malakoff tower 
built by subscription among the merchants of Sebastopol, 
which was tho one completed example of permanent forti- 
fication existing on the south side when the Allies com- 
menced the siege. Tho Malakoff tower proved a positive 
disadvantage to the defence by adding greatly to the 
losses of the defenders of the extemporized redoubt which 
was built round it. While the Martello tower owes its 
reputation as a work of defence and its widespread 
adoption in Great Britain to tho misconception arising out 
of a single incident of war, the round masonry structure 
entered by a single door raised high above the base is for 
older than the events of 1794. Such structures are to 
bo found in many lands, and are amongst the earliest 
examples of masonry fortification. (a. s. c.) 

Martensen, Hans Larsen (1808-1884), 
Danish bishop and theologian, was born at Flensburg on 
19th August 1808. He was ordained in the Danish 
Church, and ultimately became professor of theology at 
Copenhagen, as well as court preacher. His lifo was 
uneventful, but his contributions to theological literature 
were neither few nor unimportant. Among them were 
treatises on Christian ethics and dogmatics, on moral 
philosophy, on baptism, and a sketch of the life of the 
celebrated mystic Jacob Bohme, who exercised so marked 
an influence on the mind of the great English theologian 
of the 18th century, William Law. Martensen was a 
distinguished preacher, and his works were translated into 
various languages. His treatises on Christian ethics and 
dogmatics, in particular, have been widely read in Great 
Britain. He. was made bishop of Zealand in 1854, and 
died at Copenhagen on 4th February 1884. He was 
a man of original mind, departed in many ways from 
the strict standards of Lutheran orthodoxy, and showed a 
disposition towards mysticism in many of his works. The 
“ official ” eulogy he pronounced upon Bishop Mynster, on 
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the death of this dignitary in 1854, brought down upon 
his head the scathing invectives which the philosopher 
Kierkegaard poured forth on the text, “ A witness of the 
truth.” (j. J. l # .) 

Martial Law. — “Martial law” is an unfortunate 
term, and in a sense a misnomer. It describes a suspension 
of ordinary law, rendered necessary by circum- 
Mlnitloa . gtences 0 f war or rebellion. The confusion arose 
from the fact that the Marshal’s Court administered military 
law before the introduction of articles of war, which were 
in their turn merged in the Army Act. But martial law is 
not a law in the proper sense of the term. It is the 
exercise of the will of the military commander, who takes 
upon himself the responsibility of suspending ordinary 
law in order to ensure the safety of the State. It is 
declared, by a proclamation issuod by the executive, that 
ordinary law is inadequate to cope with the actual circum- 
stances, and provides exceptional means of arrest and 
punishment of persons who resist the Government, or who 
aid and abet the enemy. But such a proclamation, whilst 
it is invariably issued in order to give publicity to 
the suspension of ordinary law, does not invest the step 
with the force of law. In short, martial law arises out of 
the will of the commander, and he acts from necessity, and 
in order to deal more summarily with civilians. It is simply 
military authority exercised in accordance with the laws 
and usages of war, and is limited by military necessity. 
Yet in reality it is part of common law which justifies acts 
done by necessity for the defence of the Commonwealth 
when there is war. Halleck in his work on International 
Law (vol. i. p. 544), says, 44 Martial law originates either 
in the prerogative of the Crown, as in Great Britain, or 
from the exigency of the occasion, as in other states : it is 
one of the rights of sovereignty, and is essential to the exist- 
ence of a state, as is the right to declare or to tarry on 
war.” 

This opinion, however, must be read, as regards the 
British Empire, with the passage in the Petition of ltight 
which is reproduced in the preamble of each annual Army 
Act, and asserts the illegality of martial law in time of 
peace in the following terms : — “No man shall be fore- 
judged or subjected in time of peace to any kind of punish- 
ment within this realm by martial law.” Therefore, 
whilst martial law is declared illegal in time of peace, it is 
indirectly declared lawful in time of war and intestinal 
commotion when the courts are closed, or when there is 
no time for their cumbrous action. Clode, in Military 
Forces of the Crmvn, argues that the words of the Petition 
of Bight and of the Military Act since the reign of Anne are 
plain in this respect 44 that ... the Crown possesses the 
right of issuing commissions in war and rebellion.” But 
he rightly adds that the military commander may permit 
the usual courts to continue their jurisdiction upon such 
subjects as he thinks proper. Legislative enactments have 
also sanctioned this special jurisdiction at various times, 
notably in 1798, 1799, 1801, and in 18011. These enact- 
ments lay down that exceptional powers may be exercised 
“whether the ordinary courts shall or shall not be open.” 
As an invariable rule an Act of Indemnity has been passed 
on the withdrawal of martial law, but that has t>een done 
only to protect any person in charge of the execution of 
martial law who has exceeded his powers in good faith, 
honestly believing his action was necessary for the safety 
of the country. 

There has been much discussion as to whether, in districts 
where martial law has not been proclaimed, a person can 
be sent for trial from such district into a district where 
martial law was in operation. It is argued that if the 
ordinary courts were open and at work in the non-pro- 
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claimed district recourse should be had to them. The 
Privy Council in 1902 (re Marais) refused leave to appeal 
where the Supreme Court of Cape Colony had declined 
to issue a writ of Habeas Corpus in these circumstances. 
Mr Justico Blackburn in his charge in Queen v. Eyre 
says, “I have corao to the conclusion that, looking at 
what martial law was, the bringing of a person into the 
proclaimed district to be tried might, in a proper case, 
be justified.” The learned judge admits that there should 
be a power of summary trial, observing all the substantial 
of justice, in order to stamp out an insurrection by 
speedy trial. 

Whilst martial law is the will of the commanders, and 
is only limited by the customs of war and the discretion 
of those who administer it, still, as far as practicable, the 
procedure of military law is followed, and a military court 
is held on the samo lines as a court-martial. Charges are 
simply framed without technicalities. The prisoner is 
present, the evidence of prosecution and prisoner is taken 
on oath, the proceedings are recorded, and the sentence 
of the court must be confirmed according to the rules 
of the Army Act. Sentences of death and penal servi- 
tude must bo referred to headquarters for confirmation. 
In the South African war (1899-1902) theso limits of 
procedure were observed, and when possible will always be. 

Entering more into detail, the term martial law has 
been employed in several senses: — (1) As applied to the 
military forces of the Crown, apart from the Different 
military law under the old Mutiny Acts, and mppUcm- 
the present annual Army Acts. (2) As applied tiona of 
to the enemy. (3) As applied to rebels. (4) As martlml 
applied to civilian subjects who are not in rebel- lMW ' 
lion, but in a district where the ordinary course of civil life 
cannot be maintained owing to war or rebellion. 

1. In regard to the military forces of the Crown, the 
superseding of justice as administered under the Army 
Act could only occur in a time of great need ; mutiny 
of five or six regiments in the field, with no time to take 
tho opinion of any executive authority. The officer in 
command would then be bound to take measures for the 
purpose of suppressing such mutiny, even to putting 
soldiers to death if necessary. It would be a case where 
necessity forced immediate action. 

2. Martial law as applied to the enemy or the popula- 
tion of the enemy’s country is, in the words of the duke 
of Wellington, 44 the will of the general of tho army, 
though it must be administered in accordance with the 
customs of war.” 

3. 4. But it is as affecting the subjects of the Crown in 
rebellion that the subject of martial law really obtains its 
chief importance ; and it is in this sense that the term is 
generally used ; i.e., the suspension of ordinary law and 
the temporary government of the country, or parts of it, 
or all of it, by military tribunals. It has often been laid 
down that martial law in this sense is unknown to the 
law of England. Mr Dicey, for instance, restricts martial 
law to only another expression for 44 the common right of 
the Crown and its servants to repel force by force, in the 
case of invasion, insurrection, or riot, or generally of any 
violent resistance.” But more than this is understood by 
the term martial law. 

When the proposition was laid down that martial law 
in this sense is unknown to the law of England, it is to be 
remembered that fortunately in England there never had 
been a state at all similar to that prevailing in Cape Colony 
in 1900-1902, and it may perhaps be questioned whether 
the statement would have been made with such certainty 
if similar events had been present to the writers’ minds. 

In the charge delivered by Mr Justice Blackburn in the 
Jamaica case, which has already been cited, the law as 
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affecting the general question of martial law is well set 
out. 

“By the laws of thi« country,” said Mr Justice Blackburn, 
“beginning at Magna Chart* and getting more and more estab- 
lished, down to the time of the Revolution, when it was finally 
and completely established, the general rule was that a subject 
was not to be tried or punished except by due course of law ; all 
crimes are to be determined by juries subject to the guidance of 
the judge ; that is the general rule, and is established law. But 
from the earliest times there was this also which was the law, and 
is the law still, that when there was a foreign invasion or an 
insurrection, it was the duty of every good subject, in obedience 
to the officers and magistrates, to resist the rebels, ... in such a 
case as that of insurrection prevailing so far that the courts of law 
cannot sit, there must really be anarchy unless there is some nower 
to keep the people in order, . . . before that principle tho Crown 
claimed the prerogative to exorcise summary proceedings by 
martial law ... in time of war when this disturbance was going 
on, over others than the army. And further than that, the 
Crown made this further claim against the insurgents, that whilst 
it existed, pending the insurrection and for a short time after- 
wards, the Crown had . . . the power to proclaim martial law in 
tho senso of using summary proceedings, to punish the insurgents 
and to check and stop the spread of the rebellion by summary 
promiedings against the insurgents, so as . . . to stain p out the 
rebellion. Now no doubt the extent to which the Crown had 
power to do that has never boon yet decided. Our law has been 
declared from time to time and has always been a practical science, 
that is, the judges have decided so much as was necessary for tho 
particular case, and that has become part of tho law. But it never 
nas come to be decided what this precise power is." 

So far as the United Kingdom is concerned, the need 
lias never arisen. It 1ms always been found possible to 
employ the ordinary courts directly the rebels have been 
defeated in the field and have been made prisoners or 
surrendered. “ Fortunately in England only three occasions 
have arisen since the Revolution when the authority of 
the civil power was for a time, and then only partially, 
suspended,” 1 7 1 5, 1 745 and 1 7 80. Clode, Military Forces , 
vol. ii. p. 163, says: “Upon the throat of invasion fol- 
lowed by rebellion in 1715, tho first action of the Govern- 
ment was to issue a proclamation authorizing all officers, 
civil and military, by force of arms (if necessary) to sup- 
press the rebellion.” This, therefore, would only seem to 
fall within the limited sense in which Mr Dicey under- 
stands martial law to be legal, “ the right of the Crown 
and its servants to repel force by force.” There was no 
attempt to bring persons before courts-martial who ought 
to be tried by the common law, and all the extraordinary 
acts of the Crown were sanctioned by Parliament. After 
the rebellion hod been suppressed two statutes were 
passed, one for indemnity and the other for pardon. 
Before the revolution of 1745 similar action was adopted, 
a proclamation charging civil magistrates to do their 
utmost to provent and suppress all riots, and Acts of 
Parliament HU8j>oiidmg Habeas Corpus, providing for 
speedy trials ; and of indemnity. In the Gordon Riots 
of 1780 a very similar course was pursued, and nothing 
was done which would not fall within Mr Dicey’s limita- 
tion. No prisoners were tried by martial law. 

In Ireland the ordinary law was suspended in 1798- 
1801 and in 1803. In 1798 an Order in Council was 
issued to all general officers commanding ILM. forces 
to punish all persons acting in, aiding, or in any way 
assisting the rebellion, according to martial law, either 
by death or otherwise, as to them should seem expedient 
for the suppression and punishment of all rebels ; but 
the order was communicated to the Irish Houses of 
Parliament, who expressed their approval by addresses 
to the viceroy. It was during the operation of this 
order that Wolfe Tone’s case arose. Tone, a subject 
of the king, was captured on board a French man-of- 
war, and condemned to death by a court-martial. Curran, 
his counsel, applied to the King’s Bench at Dublin for a 


Habeas Corpus, on the grounds that only when war was 
raging could courts-martial be endured, not while the 
Court of King’s Bench sat. The court granted his applica- 
tion ; but no ultimate decision w*as ever given, as Tone 
died before it could be arrived at. 

In 1799 application was made to Parliament for express 
sanction to martial law. The preamble of the Act de- 
clared that “The Rebellion still continues . . . and 
stopped the ordinary course of justice and of the common 
law; and that many persons . . . who had been taken 
by H.M. forces . . . had availed themselves of such 
partial restoration of the ordinary course of the common 
law to evade the punishment of their crimes, whereby it 
had become necessary for Parliament to interfere.” The 
Act declared that martial law should prevail and be put 
in force whether the ordinary courts were or were not 
open, ifec. And nothing in the Act could be held to take 
away, abridge, or eliminate the acknowledged prerogative 
of war, for the public safety to resort to the exercise of 
martial law against open enemies or traitors, <fcc- 

After the suppression of the rebellion an Act of In- 
demnity was passed in 1801. 

In 1803 a similar Act was passed by the Parliament of 
the United Kingdom as it was after the Act of Union. 
In introducing it Mr Pitt stated, “The Bill is not one to 
enable the Government in Ireland to declare martial law 
in districts where insurrection exists, for that is a power 
which His Majesty already possesses — the object will be 
to enable the Lord Lieutenant, when any persons shall be 
taken in rebellion, to order them to be tried immediately 
by a court-martial.” 

During the 19th century martial law was proclaimed by the 
British Government in the following places : — 

1. Barbados, 1805-16. 7. Cape of Good Hope, 1834 — 

‘2. Dcmorara, 1823. 1849-51. 

3. Jamaica, 1831 32— 1865. 8. St Vincent, 1863. 

4. Canada, 1837 38. 9. Jamaica, 1865. 

6. Ceylon, 1817 and 1848. 10. South Africa, 1899-1901. 

6. Coplialonia, 1848. 

The proclamation was always based on the grounds of necessity, 
and where any local body of a representative character existed it 
would seem that its assent was given, and an Act of Indemnity 
obtained after tho suppression of tho rebellion. (jno. S.) 

Martin, Bon Louis Honri (1810-1883), 
French historian, was born on the 20th of February 1810 
at St Quentin (Aisne), where his father was a judge. 
Trained as a notary, he followed this profession for a while, 
but having by his twentieth year achieved success with 
a historical romance, Wolfthurm (1830), applied himself 
seriously to historical research. Becoming associated with 
Paul Lacroix (“le Bibliophile Jacob”), he planned with 
him a history of France, which was to consist of excerpts 
from the chief chroniclers and historians, with original 
matter filling up the gaps in the continuity. The first 
volume, which appeared in 1833, encouraged the author 
to make the work his own, and his Histoire de France, in 
fifteen volumes (1833-36), was the result. This magnum 
opus , rewritten and further elaborated (1837-54), gained 
for the author in 1856 the first prize of the Academy, and 
in 1869 the grand biennial prize of 20,000 francs. A 
popular abridgment in seven volumes was published in 
1867. This, together with the continuation, Histoire de 
France modems depwis 1789 jusqu'a nos jours , gives a 
complete history of France, and superseded Sismondi’s 
Histoire des Franqau. Henri Martin’s reputation is that 
of a conscientious, impartial, and scrupulously accurate 
writer, although he can hardly be ranked among the 
world’s great historians. He sat in the Assembly as 
deputy for Aisne in 1871, and was elected life senator for 
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the same province in 1878, but he did not leave any real 
mark aa a politician. He died in Paris on 14th December 
1883. 

Among minor works which proceeded from his pen may bo men- 
tioned: De la France, de mm g4nie et de ses destinies ( 1847 ), La 
Hussic et V Europe ( 1866 ), Les Napolion et les frontUres de la France 
( 1874 ). 

Martin, Helena Savllle (1817-1898), English 
actress, best known under her maiden name as Helen 
Faucit, was born in London in 1817. Her stage debut was 
made in January 1836 at Covent Garden Theatre, as Julia 
in The Hunchback, Her success in this was so definitely 
confirmed by her subsequent acting of such parts as Juliet, 
Lady Teazle, Beatrice, Imogen, and Hermione, that within 
eighteen months from her first appoaraneo she was engaged 
by Macrcady as leading lady at Covent Garden. There, 
besides appearing in several Shakespearian characters, sho 
“created” the heroine’s part in Lyt ton’s Duchess de hi 
Vallihre (1836), Lady of Lyons (1838), Richelieu (1839), 
The Sea Captain (1839), Money (1840), and Browning’s 
Strafford (1837). After a visit to Paris and a short season 
at the Haymarket Theatre, she joined the Drury Lane 
company under Macready early in 1842. At Drury Lane 
she played for the first time the parts of Lady Macbeth, 
Constanco in King John , Desdemona and Imogen, and 
took part in the first production of Westland Marston’s 
Patrician's Daughter (1842) and Browning’s Blot in the 
’ Scutcheon (1843). The next two years wore occupied 
with tours in England, Scotland, and Ireland, her acting 
meeting everywhere with unstinted praise, and a visit to 
Paris (in the winter of 1844-45), when she acted with 
Macready in several Shakespearian plays. After six more 
years passed almost entirely in acting in various parts of the 
United Kingdom, she was married in August 1851 to Mr 
(afterwards Sir) Theodore Martin. She did not relinquish 
her profession after marriage, but appeared on the stage 
at frequent intervals during the next twenty years, until 
her definite retirement in 1871. After that sho would 
only consent to act in public for charitable purposes. In 
1881 there apjKiarod in Blackwood's Magazine the first 
of her Letters on some of Shakespeare's Heroines , which 
were ultimately published in book form (under the title 
of On Some of Shakespeare's Female Characters) in 
1885. The latter years of her life were spent in a 
seclusion which increased as her health declined, but 
was marked by numerous marks of honour and ad- 
miration from the highest personages and the greatest 
intellects in the land. She died at her home in Wales on 
31st Octobor 1898. (r. f. s.) 

Martin, Sir Theodore (1816 ), author 

and translator, the son of a solicitor, was born in Edin- 
burgh on 16th September 1816, and educated at the 
Royal High School and the University, from which ho 
subsequently received the honorary degree of LL.I). He 
practised for some time as a solicitor in Edinburgh, but in 
1846 went to Loudon, where he became senior partner in 
the firm of Martin and Leslie, parliamentary agents. He 
early contributed to Fraser's Magazine ixnd 2'ait's Magazine , 
under the signature of “Bon Gaultier,” and in 1856, 
in conjunction with Professor Aytoun, ho published the 
Book of Ballads under the above pseudonym. This 
work at once obtained popular favour. In 1858 he 
published a volume of translations of the Poems and 
Ballads of Goethe, and this was followed by a rendering 
of the Danish poet Henrik Hertz’s noble lyric drama, 
King Rent's Daughter, The principal character in this 
drama, Iolanthe, was sustained by Miss Helen Faucit, 
who in 1851 bocarae the author’s wife. Martin’s trans- 
lations of Ohlenschlfiger’s dramas, Correggio (1854), and 
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Aladdin , or the Wonderful Lamp (1857), widened the 
fame of the great Danish poet in England, and materially , 
assisted in familiarizing readers with his dramatic master- 
pieces. In 1 860 appeared Martin’s metrical translation of 
tho Odes of Horace ; and in 1870 he wroto a volume on 
Horace for the series of “Ancient Classics for English 
Readers.” In 1882 his Iloratian labours were concluded 
by a translation of tho poet’s whole works, w ith a life and 
notes, in two volumes. A poetical translation of Catullus 
was published in 1861, followed by a privately printed 
volume of Poems, , Original and Translated , in 1863. 
Then came translations of the Vita Nmva of Dante, and 
the first part of Goethe’s Faust. A metrical translation of 
the second part of Faust appeared in 1866. Martin wrote 
a memoir of his friend Aytoun in 1867, and while engaged 
upon this work he was requested by Queen Victoria to 
undertake the Life of His Royal Highness the Prince 
Conson't . The first volume of this well-known work was 
published in 1874. In 1878 Martin’s translation of 
Heine’s Poems and Ballads appeared. Two years later the 
Life of the Prince Consort was brought to a successful 
conclusion by the publication of the fifth volume. A 
knighthood was then conferred upon Martin, whose asso- 
ciation with the Queen added to the influence which his 
literary position had already achieved. In the following 
November he was elected Lord Rector of the University 
of St Andrews. Martin’s Life of Lord Ly ml hurst, based 
on papers furnished by the family, was published in 1883. 
In 1889 appeared The Song of the Bell , and other Trans- 
lations from Schiller, Goethe , Uhland, and Others; in 1894 
Madonna Pin, a Tragedy , and three other Dramas, and in 
1900 lie published a biography of his accomplished wife. 
All Sir Theodore Martin’s translations are distinguished 
for their singular fidelity to the originals, but perhaps 
the finest and most spirited are those from Goethe and 
Horace. 

Martin, Sir William Fanshawe (1801- 
1895), British admiral, son of Admiral of the Fleet Sir 
Thomas Byam Martin, Comptroller of tho Navy, and 
grandson, on the mother’s side, of Captain Hobert 
Fanshawe, who commanded the Namur under Rodney on 
12th April 1782, was born on 5th December 1801. 
Entering the navy at the age of twelve, his father’s interest 
secured his rapid promotion : he was made a lieutenant 
on 15th December 1820; on 8th February 1823 he was 
promoted to be commander of the Fly sloop, his good 
service in which in support of tho interests of British 
merchants at Callao during one of the continually recurring 
civil wars gave the Admiralty a legitimate excuse — if one 
had been needed — for promoting him to be captain on 
5th Juno 1824. He afterwards served in the Mediterranean 
and on the homo station, but without any opportunities of 
distinction, though known in the navy as a good officer. 
In 1849 52 he was commodore commanding the Channel 
squadron, and at once gave evidence of a remarkable 
aptitude for command — of being a man who knew what 
he wanted and how to get it done. He was made rear- 
admiral in May 1853, and for the next four years was 
superintendent of Portsmouth dockyard. He was made 
vice-admiral in February 1858, and after a year as a Lord 
of tho Admiralty, was appointed commander-in-chief in tho 
Mediterranean. The discipline of the navy was just then 
at a very low ebb. It was an evil tradition, sprung from 
the wholesale shipment of gaol-birds during the old war, 
that the men were to bo treated as brute beasts; and though 
the practice was better than the theory, it was still very bail. 
At this time, too, tho ships had been largely filled up 
with “ bounty men ” — men who had been bought into the 
service with a £10 note, without being sailors or having 
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even an elementary notion of cleanliness or obedience. 
Out of this Very unpromising material Martin formed the 
fleet which was at the time the ideal of excellence, and 
may be said to have laid the foundations of the magnificent 
organization of a later day. It is solely in this connexion 
that his name stands out among the naval officers of the 
century, for lie had no war service, and, beyond the Italian 
disturbance of 1860-01, no opportunity for showing any 
diplomatic ability. But his memory will deservedly livo 
as that of the reformer of discipline and the originator of 
a comprehensive system of steam manoeuvres. He became 
an admiral in November 1863, and on 4th December 
succeeded to the baronetcy which had been originally 
conferred on his grandfather. His last appointment was 
the command at l*lymouth, 1866-69, and in 1870 he was 
put on the retired list. In 1873 the G.C.B. was conferred 
on him, and in 1878 he was made rear-admiral of the 
United Kingdom. He died at Upton Grey, near Winch- 
field, on 24th March 1895. Ho was twice married, and 
left, besides daughters, one son, who succeeded to the 
baronetcy. (j. k. l.) 

Marti neaup James (I 805 - 1900 ), English 
philosopher and divine, was born at Norwich, 21st April 
1805, the soventh child of Thomas Martineau and Elizabeth 
Rankin, the sixth, his senior by almost three years, being 
his sister Harriet {Ency. Brit. vol. xv. pp. 583-584). 
He was descended from Gaston Martineau, a Huguenot 
surgeon and refugee, who married in 1693 Marie Pierre, and 
settled soon afterwards in Norwich. His son and grand- 
son — respectively the great-grandfather and grandfather 
of James Martineau — were surgeons in tho samo city, 
while his father was a manufacturer and merchant. 
Affinity of faith made tho French Huguenot an English 
Presbyterian, and the Martineaus could not fail to share 
the discipline, the culture, and tho intellectual changes of 
the society within which they lived. James was educated 
at Norwich Grammar School under Edward Valpy, as 
elegant a classic and as fastidious a scholar as his 
better-known brother llichard. But the boy proving 
too sensitive for the rough-and-tumble life of a public 
day school, was sent to Bristol to the private academy of 
Dr Lant Carpenter, a conscientious master, an earnest 
philanthropist, and a laborious divine, well known for his 
part in the Socinian controversies of the day, under whom 
he studied for two years. On leaving there he was 
apprenticed to a civil engineer at Derby, where he acquired 
“ a store of exclusively scientific conceptions,** 1 but where 
ho also experienced tho hunger of mind which forced him 
to look to religion for satisfaction. Hence came his 
‘‘conversion,” and tho souse of vocation for tho ministry 
which impelled him in 1822 to enter Manchester College, 
then lodged at York. Hero he “ woke up to tho interest 
of moral and metaphysical speculations.” Of liis teachers, 
one, the Rev. Charles Wellbeloved, was, Martineau said, 
“a master of the true Lardner [Ency. Brit. vol. xiv. 
p. 3131 typo, candid and catholic, simple and thorough, 
humanly fond indeed of the counsels of peace, but piously 
serving every bidding of sacred truth.** “He never justi- 
fied a prejudice ; he never misdirected our admiration ; he 
never hurt an innocent feeling or overbore a serious judg- 
ment ; and he set up within us a standard of Christian 
scholarship to which it must ever exalt us to aspire.** 2 * 
The other, the Rev. John Kenrick, he described as 
a man so learned as to be placed by the late Dean 
Stanley “in the samo line with Bloinfield and Thirl- 
wall,” 8 and as “ so far above the level of either vanity 
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or dogmatism, that cynicism itself could not think of 
them in his presence.** 4 

On leaving the college in 1827 Martineau returned to 
Bristol to teach in the school of Lant Carpenter ; but in 
the following year he was ordained for a Unitarian 
church in Dublin whose senior minister was a relative of 
his own. But his career there was in 1832 suddenly cut 
short by difficulties growing out of the “ Regium donum,** 
which hod on the death of the senior minister fallen to 
him. He conceived it as “ a religious monopoly,” to which 
“the nation at large contributes** while “Presbyterians 
alone receive,** and which placed him in “ a relation to the 
State*’ so “seriously objectionable** as to be “impossible 
to hold.** 6 The invidious distinction it drew between 
Presbyterians on the one hand, and Catholics, Friends, 
freethinking Christians, unbelievers, and Jews on the 
other, who were compelled to support a ministry they 
“ conscientiously disapproved,” offended his always delicate 
conscience; while possibly the intellectual and ecclesi- 
astical atmosphere of the city proved uncongenial to his 
liberal magnanimity. From Dublin he was called to Liver- 
pool, and there for a quarter of a century he exercised 
extraordinary influence as a preacher, and achieved a high 
reputation as a writer in religious philosophy. In 1840 he 
was appointed professor of mental and moral philosophy 
and political economy in Manchester New College, 
the seminary in which he had himself been educated, 
and which had now removed from York to the city 
after which it was namod. This position he held for 
forty-five years. In 1853 the college removed to London, 
and four years later ho followed it thither. In 1 858 lie 
was called to occupy the pulpit of Little Portland Street 
Chapel in London, which he did at first for two years in 
conjunction with the Rev. J. J. Tayler, who was also his 
colleague in the college, and then for twelve years alone. 
In 1866 the chair of the philosophy of mind and logic 
in University College, Loudon, fell vacant, and Martineau 
became a candidate. But potent opposition was offered 
to the appointment of a minister of religion, and the 
chair went to George Croom Robertson — then an untried 
man — between whom and Martineau a cordial friendship 
came to exist. From 1869 to 1880 he was one of the most 
active, as he was possibly the most distinguished philo- 
sophical, member of the famous Metaphysical Society, 
which, though it might contribute little to thought or 
knowledge, yet accomplished the immense indirect good 
of making eminent men, who held diverse views in 
religion and philosophy, personally acquainted. In 1885 
ho retired, full of years and honours, from tho principal- 
Bliip of the college he had so long served and adorned. 
It ought to be recorded, were it only as significant of the 
happier spirit of the time, that Martineau, who was in 
his youth denied the benefit of a university education, yet 
in his ago found famous universities eager to confer upon 
him their highest distinctions. He was made LL.D. of 
Harvard in 1872, S.T.D. of Leyden in 1874, D.D. of 
Edinburgh in 1884, D.C.L. of Oxford in 1888, and 
D.Litt. of Dublin in 1891. He died in London on 11th 
January 1900. 

The life of Martineau was so cssontially the life of the 
thinker, and was so typical of the century in which he 
lived and the society within which he moved, that he 
can be better understood through his spoken mind than 
through his outward history. He was a man happy in his 
ancestry : ho inherited the dignity, the reserve, the keen 
and vivid intellect, and the picturesque imagination of 
the French Huguenot, though they came to him chastened 
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and purified by generations of Puritan discipline exercised 
under the gravest ecclesiastical disabilities, and of culture 
maintained in the face of exclusion from academic 
privileges. Ho had the sweet and patient temper which 
knew how to live, unrepining and unsoured, in the midst 
of the most watchful persecution, public and private ; 
and it is wonderful how rarely he used his splendid 
rhetoric for the purposes of invective against the spirit 
and policy from which he must have suffered deeply, 
while, it may be added, he never hid an innuendo under 
a metaphor or a trope. He had the advantage of being 
educated by men who had no inducement to seek know- 
ledge, save such as came from love of truth ; and though 
he knew how much he had 
lost by never having lived 
within a learned society full 
of the great traditions of 
ancient and modem scholar- 
ship, yet he would have been 
the first to claim that he 
who has had to follow in 
feebleness, and amid storm 
and stress, the truth that 
drew him on, has received 
an education that may do 
more than the discipline of 
any college to dignify the 
conscience, to quicken the 
intellect, and to enrich the 
imagination. For these and 
similar reasons he was lifted 
above the temptations which 
beset the mere scholar or 
the thinker bound to main- 
tain his formulated beliefs. 

He was fundamentally too 
much a man of strong con- 
victions to be correctly de- 
scribed as open-minded, for 
if nature ever determined 
any man’s faith, it was his ; 
the root of his whole in- 
tellectual life, which was too 
deep to be disturbed by 
any superficial change in 
his philosophy, being the 
feoling for God. He has, 
indeed, described in graphic 
terms the greatest of the 
more superficial changes he underwent ; how ho had 
“carried into logical and ethical problems the maxims 
and postulates of physical knowledge,” and had moved 
within the narrow lines drawn by the philosophical 
instructions of the classroom “ interpreting human 
phenomena by the analogy of external nature”; how 
he served in willing captivity “the ‘ empirical ’ and 
* necessarian ’ mode of thought,” even though “ shocked ” 
by the dogmatism and acrid humours “of certain dis- 
tinguished representatives ”; 1 and how in a period of 
“ second education ” at Berlin, “ mainly under the admir- 
able guidance of Professor Trendelenburg,” he experienced 
“ a new intellectual birth ” which “ was essentially the gift 
of fresh conceptions, the unsealing of hidden openings of 
self-consciousness, with unmeasured corridors and sacred 
halls behind ; and, once gained, was more or less avail- 
able throughout the history of philosophy, and lifted the 
darkness from the pages of Kant and even Hegel .” 2 
But though this momentous change of view illuminated 
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his old beliefs and helped him to re-interpret and 
re-articulate them, yet it made him no more of a theist 
than he had been before. And as his theism was, so 
was his religion and his philosophy. Certainly it was 
true of him, in a far higher degree than of John 
Henry Newman, that the being of God and himself 
were to his mind two absolutely self-luminous truths - 
though both his God and his self were almost infinitely 
remote from Newman’s. And as these truths were 
self-evident, so the religion ho deduced from them was 
sufficient, not only for his own moral and intellectual 
nature, but also for man as he conceived him, for 
history as he knew it, and for society as he saw it. 

W.i may, alternatively, de- 
scribe Martineau’s religion aa 
his applied philosophy, or his 
philosophy as his explicated 
religion, and both as the ex- 
pression of his singularly fine 
ethical and reverent nature. 
But to understand these in 
their mutual and explanatory 
relations, it will be necessary 
to exhibit the conditions under 
which his thought grew into 
consistency and system. II is 
main function made him in his 
early life a preacher even more 
emphatically than a teacher. In 
all he said and all he thought 
he had the preacher's end in 
view. He was, indeed, no more 
orator or speaker to multitudes. 
Ho addressed a comparatively 
small and select circle, a con- 
gregation ol’ thoughtful and 
devout men, who cultivated 
reverence and loved religion 
all tho more that their own 
beliefs were limited to tho 
simplest and sublimest truths. 
He felt the majesty of these 
truths to be the greater that 
they so represented to him not 
only the most fundamental of 
human beliefs, but also all that 
man could bo reasonably ex- 
pected to believe, though to 
believe with his whole reason. 
Honoo the beliefs he preached 
wero never to him mere specu- 
lative ideas, but rathor tho 
ultimate realities of being and 
thought, the final truths as to 
the character and ways of God 
interpreted into a law for tho 
government of conscience and 
the regulation of life. And so he became a positive religious teacher 
by virtue of the very ideas that made the words of the Hebrew 
prophets so potont and sublime. But he did more than interpret 
to his ago the significance of man’s ultimate theistic boliefs, he 
ave them vitality by reading them through the consciousness of 
esus Christ. His religion was what he conceived the personal 
religion of Jesus to have been ; and He was to him more a person 
to be imitated than an authority to bo obeyed, rather an ideal to 
be revered than a being to be worshipped. 

Martineau’s mental qualities fitterf him to fulfil those high 
interpretative functions. Ho had the imagination that invested 
with personal being and ethical qualities the most abstruse 
notions. To him space became a mode of divine activity, alive 
with the presonco and illumined by the vision of God : time was 
an arena whero the divine hand guided and the divine will reigned. 
And though ho did not believe in the Incarnation, yet ho held 
deity to bo in a sense manifest in humanity ; its saints and heroes 
became, in spite of innumerable frailties, after a sort divine ; man 
underwent an apotheosis, and all life was touched with tho 
dignity and tho grace which it owed to its source. Tho 19th 
century had no more roverent thinker than Martineau ; the awe 
of the Eternal was tho very atmosphere that lie breathed, and he 
looked at man with tho compassion of one whose thoughts were 
full of God. % 

To his function as a preacher we owe some of his most char- 
acteristic and stimulating works, especially the discourses by 
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which it may he said he won his way to wide and influential 
recognition — Endeavours after the Christian Life, 1st series, 1843 ; 
2nd series, 1847 ; Hours of Thought, 1st series, 1876 $ 2nd series, 
1879 ; the various hymn-books he issued at Dublin in 1831, 
at Liverpool in 1840, in London in 1873 ; and the Home Prayers 
in 1891. Rut besides the vocation he had freely selected and 
assiduously laboured to fulftl, two more external influences helped 
to shape Martinoau’s mind and define his problem and his work ; 
the awakening of English thought to the problems which underlie 
both philosophy and religion, and the new and higher oppor- 
tunities offered for their discussion in the periodical press. The 
uestions which lived in the earlier and more formative period of 
is life concerned mainly the idea of the Church, the historical 
interpretation of the documonts which described the persons who 
had croatcd Iho Christian religion, es}>6ci&lly the person and work 
of its Founder ; but those most alive in his lator and tuaturer 
time chiefly related to the philosophy of religion and ethics. In 
ono respect MArtineau was singularly happy ; ho just escaped the 
active and, on the whole, belittling poricsT of the old Socinian con- 
troversy. When his ministry began its fires wore slowly dying 
down, though tho embers still glowed. We feel its presence in 
his earliest notable work, The nationals of Religious Enquiry, 
1836 ; and may there see the rigour with which it applied 
audacious logic to narrow premisses, the tenacity with which it 
clung to a limited literal supernaturalism which it had no philo- 
sophy to justify, and so could not believe without historical and 
verbal authority. This traditional conservatism survived in tho 
statement, which, while it caused vehement discussion when the 
book appeared, was yet not so much characteristic of the man as 
of the school in which ho had been trained, that “in no ineli- 
gible senso can any ono who denies the supernatural origin 
of the religion of Christ be termed a Christian, ” which term, 
ho oxplained, was used not as “a iiAmo of praise,” but simply 
as “ a designation of belief. ” 1 * lie censured the German rational- 
ists “ for having preferred, by convulsive efforts of interpre- 
tation, to compress tho memoirs of Christ and His apostles 
into tho dimensions of ordinary life, rather than admit the 
operation of miraclo on the one hand, or proclaim their aban- 
donment of Christianity on tho other.” 8 Tho echoes of the 
dying controversy are thus distinct and not very distant in this 
book, though it also offers in its larger outlook, in tho author’s 
evident uneasiness under tho burden of inherited beliefs, and his 
inability to reconcile them with his new standpoint and accepted 
principles, a curious forecast of his later development, while in 
its positive promisees it presents a still more instructive contrast 
to tho conclusions of his later dialectic. Nor did tho sound of 
tho ancient controversy ever cease to bo audible to him. In 1839 
ho sprang to the defence of Unitarian doctrine, which had been 
assailed by certain Liverpool clergymen, of whom Fielding On Id 
was the most active and Hugh M'Nuile tho most famous. As'his 
share in tho controversy, Martineau published fivo discourses, in 
which ho discussed “tho Bible as tho groat autobiography of 
human nature from its infancy to its perfection,” “tho Deity 
of Christ,” “ Vicarious Redemption,” “Evil,” and “Christianity 
without Priest ami without Ritual. ” 3 He remained to the end 
a keon and vigilant apologist of the school in which ho had 
l>een nursed, lint tho questions proper to the now day came 
swiftly upon his quick and susceptible mind — enlargod, deepened, 
and developed it. Within his own fold new light was broaking. 
To Channing, whom Martineau had called “the inspiror of 
his youth,” Theodore Parker had succeeded, introducing more 
radical ideas as to religion and a moro drastic criticism of sacred 
history. Blauco White, “the rationalist A’Kempis,” who had 
dared to appear as “a religious sceptic inGod’s presence, ” had fouud 
a biographer and interpreter in Martineau’s friend and colleague, 
John Hamilton Thom. Within the English Church men with 
whom he had both personal and religious sympathy rose — Whately, 
of whom he said, “ We know no living writor wno lias proved so 
little and disproved so much” ; 4 * * and Arnold, “a man who could 
be a horo without romance ” ; 0 Maurice, whoso character, marked 
by “religious roalism,” sought in tho past “tho witness to 
eternal truths, tho manifestation by time -samples of infinite 
realities and unchanging relations”;* 8 and Kingsley, “a groat 
teacher,” though ono “certain to go astray the moment ho 
becomes didactic.” 7 Beside these may be placed men like 
Pusoy, and Nowman, whoso inind Martineau said was “critical, 
not prophetic, since without immediateness of religious vision,” 
and whoso faith is “an escape from an alternative scepticism, 
which receive* the veto not of his reason but of his will,” 8 as 
men for whose teachings and methods he had a potent and 

1 Rationale , 2nd ed., preface, p. vii. 9 Ibid. p. 133. 

8 Tlioy stand as Lectures ii., v., vi., xi., xii. in the volume Uni- 

tarianmn Defended , 1839. 

4 Assays, Reviews, and Addresses, vol. ii. p. 10. 

8 Ibid. i. p. 40. 8 Ibid. i. pp. 258, 262. 

7 Ibid. ii. p. 285. 8 Ibid. i. p. 233. 


: N E A U 

stimulating antipathy. The philosophic principles and religions 
deductions of Dean Mansel he disliked as much as those of 
Newman, but he respected his arguments more. Apart from the 
Churches, men like Carlyle and Matthew Arnold — with whom he 
had much in common — influenced him ; while Herbert Spencer 
in England and Comte in France afforded the antithesis needful 
to the dialectical development of his own views. He oame to 
know German philosophy and criticism, especially the criticism 
of Baur and the Tubingen school, which affected profoundly his 
construction of Christian history. And these wore strengthened 
by French influences, notably those of R6nan and the Strasburg 
theologians. The rise of evolution, and the new scientific way of 
looking at nature and her creative methods, compelled him to 
rethink and reformulate his theistic principles ana conclusions, 
especially as to the forms under which the relation of God to the 
world and His action within it could be conceived. Undor the 
impulses which came from those various sides Martinoau’s mind 
lived and moved, and as they successively rose he promptly, by 
appreciation or criticism, responded to tho dialectical issues which 
they raised. 

In tho discussion of theso questions the periodical press sup- 
plied him with the opportunity of taking an effective part. 
At first his literary activity was limited to sectional pub- 
lications, and he addressed his public, now as editor and 
now as loading contributor, in The Monthly Repos'Uory, The 
Christian Reformer, The Prospective , The Westminster , and The 
National Review. Lator, especially when scientific speculation 
had mado the theistic problem urgent, he was a frequent contri- 
butor to tho literary monthlies. And when in 1890 he began to 
gather together the miscellaneous essays and papers written 
(luring a period of sixty years, lie expressed tho hope that, though 
“ they could lay no claim to logical consistency,” they might yet 
show “boneath the varying complexion of their thought some 
intelligible moral continuity,” “leading in tho end to a view of 
lifo more coherent and less defective than was presented at the 
beginning. ” 8 And though it is a proud as well as a modest hope, 
no ono oould call it unjustified. For his essays arc fine examples 
of permanent literature appearing in an ephemeral medium, and 
represent work which has solid worth for later thought as well as 
for the speculation of their own time. There is hardly a name or 
a movement in the religious history of the century which ho did not 
touch and illuminate. It was in this form thut ho criticized tho 
“ atheistic mesmerism ” to which liis sister Harriet had committed 
herself, and she never forgavo his criticism. But his courae was 
always singularly independent, and, though ono of the most 
affoctionate and most sensitive of men, yet it was his fortune to 
bo so fastidious in thought and so conscientious in judgment as 
often to give offence or ureato alarm in those he deeply respected 
or tenderly loved. 

The theological and philosophical discussions which thus ap- 
peared ho later described as “the tentative^ which gradually 
prepared tho way for tho more systematic expositions of tho 
Types of Ethical Theory and The Study of Religion , and, in some 
measure, of The Seat of Authority in Religion .” 10 These hooks 
expressed his mature thought, and may be said to contain in 
what ho conceived as a final form the speculative achieve- 
ments of his life. They appeared respectively in 1885, 1888, and 
1890, and were without doubt remarkable feats to bo performed 
by a man who had passed his eightieth year. Their literary and 
speculative qualities are indeed exceptionally brilliant ; they are 
splendid in diction, elaborate in argument, cogent yet reverent, 
keen while fearless in criticism. But they have also most obvious 
defects : they are unquestionably the books of an old man who 
had thought much as well as spoken and written often on tho 
themes he discusses, yot who had finally put his material 
together in liasto at a time when his mind had lost, if not 
its dialectic vigour, yet its freshness and its sense of propor- 
tion ; and who had been so accustomed to amplify the single 
stages of his argument that ho had forgotten how much they 
needed to be reduced to scale and to be built into an organic 
whole. In the first of these books his nomenclature is unfor- 
tunate ; his division of ethical theorios into the “unpsyelio- 
logical,” “idiopsychological,” and tho “hetero-psycliological,” 
is incapable of historical justification ; his exposition of single 
ethical systems is, though always interesting and suggestive, 
often arbitrary and inadequate, being governed by dialectical 
exigencies rather than historical order and perspective. In the 
second of tho above books his idea of religion is somewhat of an 
anachronism ; as he himself confessed, he “ used the word in the 
sense which it invariably boro half a century ago ” as denoting 
“beliof in an oVer-living* God, a divine mind and will ruling the 
uni verso and holding moral relations with mankind.” As thus 
used, it was a term which governed the problems of speculative 
theism rather than those connected with tho historical origin, 
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the evolution and the organization of religion. And these are 
the questions which are now to the front. These criticisms mean 
that ilia most elaborate discussions came forty yoars too late, for 
they were concerned with problems which agitated the middle 
ratner than the end of the 19th century. But if we pass from this 
criticism of form to the actual contents of the two books, wc are 
bound to confess that they constitute a wonderfully cogent and 
persuasive theistio argument. That argument may be described as 
a criticism of man and his world used as a basis for the construc- 
tion of a reasoned idea of nature and being. Man and nature, 
thought and being, fitted each other. What was implicit in nature 
had become explicit in man ; the problem of the individual was one 
with the problem of universal experience. The interpretation of 
man was therefore the interpretation of his universe. Emphasis 
was made to fall on the reason, the conscience, and the will of the 
finite personality ; and just as these were found to be native in 
him they were hold to bo immanent in the cause of his universe. 
What lived in time belonged to eternity ; the microcosm was the 
epitome of the macrocosm ; the reason which reigned in man 
interpreted tho law that was revealed in conscience and the 
power which govornod human destiny, while tho freedom which 
man roalized was the direct negation both of necessity and of tho 
operation of any fortuitous can so in the cosmos. 

It was not possiblo, howover, that tho theistio idea could bo 
discussed in relation to nature only. It was necessary that it 
should be applied to history and to tho forcos anti personalities 
active within it. And of tlioso tho greatest was of course tho Person 
that had created tho Christian religion. What did Josus signify ? 
What authority belonged to Him and to tho books that contain His 
history and interpret His person ? This was the problem which 
Martineau attempted to deal with in The Seat of Authority in 
Religion . Tho workmanship of the book is very unequal : his- 
torical and literary criticism liad never been Martineau’s strong 
point ; for years he had deserted it, and when as an old man lie 
roturnod to it he found its problems changed from what they 
had been in his earlier manhood. Nor did he allow himself 
timo to digest tho new material ; indeed, he had lost the in- 
clination to occupy tho later points of view or follow tho cxacter 
critical methods. In its speculative parts tho book is quite equal to 
tlioso that had gone before, but in its literary and historical parts 
it is in an oven higher degree than they tho book of an old man 
in whom a long-practised logic had become a rooted habit. It 
does not represent a mind that had throughout its history lived 
and worked in tho delicate and judicial investigations ho here 
tried to conduct. 

Martineau’s theory of tho religious society or Church was that 
of a dreamer rather than of a statesman or practical politician, 
lie stood equally remote from the old Voluntary principle, that 
“the State had nothing to do with religion/’ and from tho 
sacerdotal position that the clergy stood in an apostolic suc- 
cession, and either constituted the Church or were the per- 
sons into whoso hands its guidance had been committed. He 
hated two tilings intensely, a sacrosanct priesthood and an 
enforced uniformity. Ho may be said to have believed in the 
sanity and sanctity of tho State rather than of the Church. 
Statesmen ho could trust as lie would not trust ecclesiastics. 
And so ho would have rejoiced in any scheme that would have 
Tcpcalcd uniformity, taken tho Church out of the hands of a 
clerical order, and allowed the co-ordination of sects or churches 
under tho State. Not that he would have allowed the State to touch 
doctrine, to determine polity or discipline ; but ho would have 
had it to rocognize historical achievement, religious character 
and capacity, and endow out of its ample resources those societies 
which had vindicated their right to be regarded as making for 
religion. His ideal may have boon academic, but it was the 
dream of a mind that thought nobly both of roligion and of the 
State. (a. M. F.) 

Martinique, a French West Indian colony, one of 
the Antilles, 50 miles from St Vincent, 33 miles south of 
Dominica and 22 miles north of St Lucia. It lias an area 
of about 390 square miles, and was considered, previously 
to tho disaster of 1902 (see below), ono of the most fertile 
parts of the West Indies ; it was regarded almost as a pet 
colony by the French. Apart from other circumstances, 
Martinique is historically interesting as being the birth- 
place and early home of the Empress Josephine, and also 
the residence for some years of Franchise d’Aubigne, who 
married Scarron, and was afterwards celebrated as Madame 
de Maintenon. The island has had more than an ordinary 
share of tropical visitations. In 1767, 1600 persons 
perished in a terrible hurricane, whereby M. de la Pagerie, 
the father of the empress, was practically ruined ; on 
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Uth January 1839 the island experienced another severe 
storm ; and in 1891, on 18th August* a hurricane devas- 
tated town and country, with the loss of 600 lives ; and 
within recent years an epidemic of small-pox and several 
large fires have added to its misfortune. The greatest 
disaster of all, however, was that caused by the eruption 
of Mont Peltkj in May 1902, by which the entire town of 
St Pierre and some 30,000 persons were destroyed in an 
incredibly short space of time. An account of this 
disaster is given below. Martinique is administered 
by a governor, assisted by a privy council, and controlled 
by an elective general council of 36 members. According 
to the state of things before May 1902 there was a court 
of appeal at Fort de France, and an assize court was held 
at St Pierre ; there are two tribunals of first, instance, 
and nine justices of the peace. Tho local budget for 
1900 balanced at £229,190, tho expenditure of France 
being £101,230. At Fort de France there is a law 
school ; at St Pierre there was a It/ece for boys and one 
for girls, and in the island there are primary schools 
with 11,500 pupils. Between 1893 and 1902 the bishop 
resided at St Pierre. The island is divided into 2 
arrondissements — Fort de France and St Pierre — 9 cantons, 
and 32 communes, regulated by the French law of 1884. 

In 1888 the population was estimated at 175,863 ; in 
1894 it was 187,692 ; and in 1902, 203,781. The 
number of Indian labourers liad fallen from 13,000 in 1883 
to 4700 in 1898; the women numbered 67,000; in the 
whole population blacks and half-breeds predominate. 
The towns, with their populations in the latter year, were 
Fort de Franco (17,274), with a harbour, said to 'be the 
finest in the Antilles, defended by three forts ; St Pierre 
(25,792), the commercial town of the island (see below); 
Laurentin (10,854), Pilote 1 liver (7092), Francois (10,310), 
liobcrt (8056). About 180 square miles, or rather less 
than half the island, are under cultivation. Tho most 
important product is the sugar-cane. In 1875 the yield 
of sugar amounted to 50,000 tons; but the output after- 
wards decreased, as in all the Antilles, and in 1898 the 
quantity was between 37,000 and 38,000 tons. There 
were in 1901 in all 564 sugar works, of which 88 employed 
steam power. Sugar growing and refining in 1901 con- 
tributed about 85 per cent, of the exports, and even after 
the disasters of May 1902 it was estimated that 80 per 
cent, of the plantations and factories remained intact. 
About 38,000 acres are devoted to cereal crops. The yield 
of cocoa has since 1 887 amounted annually to about 500 
tons ; but that of coffee fell to about 5Jt tons. The cocoa 
plantations in the north of the island were overwhelmed 
l»y the eruption of 1902, but the coffee plantations were 
mostly uninjured. Tobacco and cotton are no longer 
grown, but indigo, mahogany, cinnamon, plums, and 
cherries figure among the products of the island. An 
agricultural laboratory was instituted at St Pierre in 1884. 
The cultivation of caoutchouc is being encouraged. Tlie 
difficulty of transport is a serious hindrance to the cutting 
of the forests. The island contains about 50,000 head of 
live-stock, of which 20,000 are cattle, 20,000 pigs, and 
the remainder sheep, horses, and mules. The industries, 
besides the preparation of sugar, comprise the manufacture 
of arrack and rum (about 2k millions of gallons), and of 
tiles and earthenware. The trade in 1882 amounted to 
£2,360,000; in 1898 to £7,868,510, the imports from 
France being of the value of £176,000, and the exports to 
France £752,000, the combined value being £1,228,000, 
the lowest during the century. After France, the United 
States carries on the most active trade with Martinique. 
In 1901 the total imports amounted to £1,078,940, and 
the total exports to £953,100. In 1898 the shipping 
entered and cleared with cargoes consisted of 168 vessels* 
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aggregating 67,000 tone. Of the vessels, 81 were foreign. 
The roads are 165 miles long. As yet there is no railway. 
Fort de France is connected by regular monthly services 
with Bordeaux, St Nazaire, Marseilles, and Colon or 
Cayenne ; there is also an English service connecting it 
with Southampton, and an American with New York. A 
cable connects Fort de Franco with the United States and 
with South America ; a French cable was laid in 1890 
between Martinique and Guadeloupe. 

Tho following contemporary account of the eruption of 
Mont Pel tfe and the destruction of St Pierro in May 1902 
was given in a letter to T/ie Standard by Mr F. H. 
Watkins, the Commissioner of Montserrat. We quote 
from it in this article as giving the best available story of 
the disaster in the circumstances. From the geological 
point of view the conditions still remained to be investi- 
gated, but at the date when it was necessary for this 
volume to go to press no scientific report was to hand. 

“ St Piorro, nearly a mile in length, lay to the north-east of tho 
island, in a cup-shaped valley enclosed by well-defined spurs of 
hills running down to tho sea. It contained a fine cathedral, a 
bishop’s palace, a governor's residence, and spacious barracks. 
Towering over the back of St Pierre rose tho lofty, solitary, and 
majestic jxmk, Mont Fol&j (4428 feet high). For throe months 
prior to the great outburst signs of active disturbance were mani- 
fest, and on 25th April 1902, at 8 a.m., the neighbourhood was 
darkened as hy a total oolipno of the sun. A shower of lino white 
ashes fell steadily for two hours, covering the district north of St 
Pierre to tho depth of nearly half an inch. When the fall of ashes 
ceased tho weather remained gloomy and calm, and the crater still 
continued to emit smoko. Kxcessivo heat was experienced through- 
out tho West Indies at this time. Tho volcano increased in 
activity until 2nd and 3rd May, when a tremendous outburst of fire 
and lava overwhelmed the large Guerin sugar estate situated to the 
north of St Pierro, burying, it is estimated, more than 150 persons. 
Although the fall of ashes did notecase and some of tho inhabitants 
left for St Lucia, most porsons in Martinique wore in hopes that 
this was the culminating effort of Mont Polfo ; and these hopes 
were heightened on Wednesday, 7th May, by tho nows that the St 
Vincent soufribre was in eruption, and by the thought that the 
Martinique volcano would thereby bo relieved. After the destruc- 
tion of the Gu4rin and other estates to the north the terrified and 
destitute labourers crowded into St Pierre to the numlier of 5000. 
thus adding considerably to those destined to meet their fate in tho 
crowning act of destruction. 

“The morning of 8th May dawned on St Piorro with nothing to 
distinguish it from tho others of tho previous weok. With tho 
exception of smoko issuing from Mont Pol<$o, no Bigns of impending 
disaster were apparent. Being Ascension Day, a fSte d' obligation , 
tho stores and shops wore closod. In tho roadstead lay about 
sevonteon vessels of different sizes, among them being the Jlorahna, 
a fine steamer of the Quebec line. To the north, opposite what 
had been the Guerin estate, the cable-Bhip Orapplcr was busily 
restoring telegraphic communication with the northern islands. 
About seven o’clock the Soruttou steamer Jtoddam steamed up, but 
owing to some (juarautine difficulties she was ordered to the place 
sot apart lor ships iu quarantine, and one anchor had been lot go 
about eight o'clock. By being thus moored slightly out of tho full 
force of the eruption the Jtoddam probably escaped tho late of tho 
other vessels. In a moniont, without warning, came tho awful 
catastrophe. Thoso who survived stated that tho whole side of tho 
mountain seemed to gape o])en, and from tho fissure belched a lurid 
whirlwind of lire, wreathing itself into vast masses of flame as it 
descended with terrible speed upon tho doomed town. Before the 
true oxtont of their peril could be grospod the fiery mass swept like 
a river over tho town, and, pushing the very waters of tne sea 
before it, sot tho Bhips ablaze. In a low seconus, whon tho flames 
of tho volcano had silent themselves, molten masses of lava and 
ashes, accompanied by a dense sulphurous vapour, asphyxiated 
those who had escapod death by fire and shock. The sulphurous 
fumes hung over the town for some minutes before being dissipated 
by a faint breeze, and then succeeded utter darkness, illumined by 
the burning houses and ships, from which proceeded the shrieks of 
the few survivors. Tho Orapplcr was tho first vessel to catch fire, 
and was soon seen to turn over and disappear, capsized probably by 
a sort of tidal wave caused by the force of the explosion. Some of 
thoso down in the hold and in the forepart of the Roraima 
managed to escape, but the steamer was burned to a mere shell. 
The Jtoddam alone esoafied. Soon after her anchoring in the 
quarantine ground tho eruption took place, and immediately after- 
wards molten lava fell on the ship. In a fow minutes a second 
explosion took place, causing tho sea to become a raging cauldron, 
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and this appears to have parted her anchor and caused her to drift 
On board were fifteen labourers from Grenada looking after the 
cargo, seven of whom were roasted alive on the deck, and eight 
jumped overboard. The chief engineer, the first and second 
officers, and the supercargo lost their lives. Of forty persons 
who left St Lucia only ten or twelve returned alive, after taking 
nine hours to steam about 40 miles. Severely burned on his 
hands and face, Captain Freeman managed to bring his vessel to 
port. 

“ The French cruiser Suchet landed search parties at 1 a.m. on the 
9th, but they were unable to penetrate into the town, which was 
still in flames. Some of the streets were lined with corpses/ The 
only person in the town reported to be saved was a prisoner con- 
demned for murder, who was discovered two days afterwards in 
his coll." 

Consternation was caused not only in the West Indies, 
but in France and throughout the world, by this awful 
occurrence, and at first it was seriously suggested that the 
island should be totally evacuated, but no countenance 
was lent to this proposal by the French Government 
Relief measures were at once undertaken, voluntary sub- 
scriptions raised, and it was considered probable in July 
1902 that, with subsidies from the Government, the offects 
of the disaster might gradually be repaired. The material 
losses were estimated at £4,000,000; but, though St 
Pierre was destroyed, only one-tenth part of the island had 
been devastated, and the economic situation was fairly 
reassuring. The Bank of Martinique (which actually 
profited by tho destruction of a large amount of its bank- 
notes) was sound, and in the absence of further eruptions 
or similar disasters the agricultural resources of the island 
bade fair to reassert themselves in time. During July, 
however, further activity was reported on the part of the 
volcano, and more destruction was done, and it remained 
doubtful what the future of the island was to be. 

See Henriqux. Les Colonies Franqaises. Paris, 1890. — IIenri 
Mouet. La Martinique . Paris, 1892.— Levasseur. La France^ 
t. ii. Paris, 1893. — L' Annie Coloniale, 1900. (p. l.) 

Marti nsburg, a cit y West Virginia, U.S.A., 

capital of Berkeley county, in the Shenandoah valley, in 
the north-eastern part of the state, on the Baltimore and 
Ohio and tho Cumberland Valley railways, at an altitude 
of 435 feet. It has railway repair works and varied 
manufactures, with (1900) a capital of $1,633,024, 1105 
wage-earners, and products valued at $1,410,514. Popular 
tion (1890), 7226; (1900), 7564, of whom 197 were 
foreign-born and 678 were negroes. 

Martins Ferry, a city of Belmont county, Ohio, 
U.S.A., on the Ohio river, opposite Wheeling, West 
Virginia, in the eastern part of the state, at an altitude 
of 658 feet. It is on tho Cleveland, Lorain and Wheeling, 
the Pennsylvania, the Wheeling and Lake Erie, and the 
Wheeling Terminal railways. Its manufactures, which 
are extensive, consist mainly of iron and steel goods. The 
city has also a large river trade. Population (1890), 6250 ; 
(1900), 77GO, of whom 1033 were foreign-born and 253 
were negroes. 

Martin Vaz. See Tkinidad (Brazil). 

Martos, a town of Spain, in the provinco of Jaon, 
to the south-west of the town of that name. Its much- 
frequented sulphurous springs and bathing establishment 
have been improved. The local trade is almost exclu- 
sively agricultural, and in the neighbourhood much live 
stock is reared. Population (1887), 16,356; (1897) 
17,086. 

Martos, Christino (1830-1893), Spanish poli- 
tician, was bom at Granada 13th September 1830. He 
was educated in his native town, and at Madrid University, 
where his Radicalism soon got him into trouble, and he 
narrowly escaped being expelled for his share in student 
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riots and other demonstrations against the governments of 
Queen Isabella. He distinguished himself as a journalist 
on El Tribune, He joined O’Donnell and Espartero in 
1854 against a revolutionary cabinet, and shortly after- 
wards turned against O'Donnell to assist the Democrats 
and Progressists under Prim, Rivero, Castelar, and Sagasta 
in the unsuccessful movements of 1866, and was obliged 
to go abroad. His political career had not prevented 
Martos from rising into note at tho bar, where he was 
very successful for forty years. After remaining abroad 
three years, he returned to Spain to take his seat in the 
Cortes of 1869 after the revolution of 1868. Through- 
out the revolutionary period he represented in cabinets 
with Prim, Serrano, and Ruiz Zorilla, and lastly under 
King Amadeus, the advanced Radical tendencies of the 
inen who wanted to give Spain a Democratic monarchy. 
After the abdication of Amadeus of Savoy Martos played a 
prominent part in the proclamation of the foderal republic, 
in the struggle between the executive of that republic and 
the permanent committee of the Cortes, backed by tho 
generals and militia, who very nearly put an end to the 
executive and republic in April 1873. When the republi- 
cans triumphed Martos retired into exile, and soon after- 
wards into private life. He reappeared for a few months 
after General Pavia's coup d’etat in January 1874, to join a 
coalition cabinet formed by Marshal Serrano, with Sagasta 
and Ulloa. Martos again returned to the bar in May 
1874, and quietly looked on when the restoration took 
place at the end of that year. He stuck to his Democratic 
ideals for some years, even going to Biarritz in 1881 to 
be present at a sort of republican congress presided over 
by Ruiz Zorilla. Shortly afterwards Martos joined the 
dynastic Left organized by Marshal Serrano, General Lopez 
Dominguez, and Moret, Becerra, Balaguer, and other quon- 
dam Revolutionaries. He sat in soveral parliaments of 
the reign of AlphonBO XII. and of the regency of Queen 
Christina, joined the dynastic Liberals under Sagasta, 
and gave Sagasta not a little trouble when the latter 
allowed him to preside over the House of Deputies. Hav- 
ing failed to form a rival party against Sagasta, Martos 
subsided into political insignificance, despite his great 
talent as an orator and debater, and died in Madrid 16 th 
January 1893. (a. e. h.) 

Marx, Heinrich Karl (1818-1883), the greatest 
theorist of modern revolutionary Socialism, and head of 
the International Working Men's Association, was born on 
the 5th of May 1818 in Trfcves (Rhenish Prussia). His 
father, a Jewish lawyer, in 1824 went over to Christianity, 
and ho and his whole family were baptized as Christian 
Protestants. The son wont to the high grammar school 
at Trives, and from 1835 to tho universities of Bonn and 
Berlin. He studied first law, then history and philosophy, 
and in 1841 took the degree of doctor of philosophy. In 
Berlin he had close intimacy with the most prominent re- 
presentatives of the young Hegelians — the brothers Bruno 
and Edgar Bauer and their circle, the so-called “ Freien.” 
He at first intended to settle as a lecturer at Bonn Uni- 
versity, but his Radical views made a university career out 
of the question, and he accepted work on a Radical paper, 
tho Rheinische Zeitung , which expounded tho ideas of the 
most advanced section of the Rhenish Radical bourgeoisie . 
In October 1842 he became one of the editors of this paper, 
which, however, after an incessant struggle with press 
censors, was suppressed in the beginning of 1843. In 
the summer of this year Marx married Jenny von West- 
phalen, the daughter of a high government official. Through 
her mother Jenny von Westphalen was a lineal descen- 
dant of the earl of Argyle, who was beheaded under 
James II. She was a most faithful companion to Marx 
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during all the vicissitudes of his career, and died on the 
2nd of December 1881, he outliving her only fifteen 
months. 

Already in the Rheinische Zeitung some Socialist voices 
had been audible, couched in a somewhat philosophical 
strain. Marx, though not accepting these views, refused 
to criticize them until he had studied the question 
thoroughly. For this purpose he went in the autumn of 
1843 to Paris, where tho Socialist movement was then at 
its intellectual zenith, and where he, together with Arnold 
Ruge, tho well-known literary leader of Radical Hegelian- 
ism, was to edit a reviow, the De u tm h-Franzosische JaJir- 
biicher , of which, however, only one number appeared. 
It contained two articles by Marx — a criticism of Bruno 
Bauer's treatment of the Jewish question, and an intro- 
duction to a criticism of Hegel's philosophy of the law. 
The first concluded that the social emancipation of the 
Jews could only be achieved together with the emancipation 
of society from Judaism, i.e., commercialism. The second 
declared that in Germany no partial political emancipation 
was possible ; there was now only one class from which 
a real and reckless fight against authority was to be ex- 
pected, namely, the proletariate. But the proletariate could 
not emancipate itself except by breaking all tho chains, by 
dissolving the whole constituted society, by recreating 
man as a member of the human society in the place of 
established states and classes. “ Then the day of German 
resurrection will be announced by the crowing of the 
Gallican cock.” Both articles thus relegated the solution 
of the questions then prominent in Germany to the 
advent of Socialism, and so far resembled in principle 
other Socialist publications of the time. But the way of 
reasoning was different, and the final words of the last 
quoted sentence pointed to a political revolution, to begin 
in France as soon as the industrial evolution had 
created a sufficiently strong proletariate. In contradis- 
tinction to most of the Socialists of the day, Marx laid 
stress upon the political struggle as the lever of social 
| emancipation. In some letters which formed part of a 
correspondence between Marx, Ruge, Ludwig Feuerbach, 
and Michael Bakounine, published as an introduction to 
the review, this opposition of Marx to Socialistic “dog- 
matism ” was enunciated in a still more pronounced form : 
“Nothing prevents us,” he said, “from combining our 
criticism with the criticism of politics, from participating 
in politics, and consequently in real struggles. We will 
not, then, oppose the world like doctrinarians with a new 
principle : here is truth, kneel down hero I We expose 
new principles to the world out of the principles of the 
world itself. Wo don’t tell it : ‘ Give up your struggles, 
they are rubbish, we will show you the true war-cry.' 
Wo explain to it only the real object for which it struggles, 
and consciousness is a thing it must acquire even if it 
objects to it.” 

In Paris Marx met Fkiedbich Engels, from whom the 
DeutschrFranziisische Jahrbiicher had two articles — a power- 
fully written outline of a criticism of political economy, 
and a letter on Carlyle's Past and Present . Engels, the 
son of a wealthy cotton -spinner, was born in 1820 at 
Barmen. Although destined by his father for a com- 
mercial career, he attended a classical school, and during 
his apprenticeship and whilst undergoing in Berlin his one 
year's military service, he had given up part of his free 
hours to philosophical studies. In Berlin he had fre- 
quented the society of the “Freien,” and lrnd written 
letters to the Rheinische Zeitung . In 1842 he had gone 
to England, his father's firm having a factory near Man- 
chester, and had entered into connexion with the Owenite 
and Chartist movements, as well aB with German com- 
munists. He contributed to Owen's New Moral World 
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and to the Chartist Northern Star, gave up much of his 
abstract speculative reasoning for a more positivist con- 
ception of things, and took to economic studies. Now, in 
September 1844, on a short stay in Paris, he visited Marx, 
and the two found that in regard to all theoretical points 
there was perfect agreement between them. From that 
visit dates the close friendship and uninterrupted col- 
laboration and exchange of ideas which lasted during 
their lives, so that even some of Marx’s subsequent 
works, which he published under his own name, are 
more or Jess also the work of Engels. The first result of 
their collaboration was the book Die heilige Familie oder 
Kritik der hritischen Kritik, gegen Bruno Bauer und 
Konsorten, a scathing exposition of the perverseness of 
the high-sounding simulative Radicalism of Bauer and 
the other Berlin “ Freie.” By aid of an analysis, which 
though not free from exaggeration and a certain diffuse- 
ness, bears testimony to the great learning of Marx and 
the vigorous discerning faculty of both the authors, it is 
shown that the supposed superior criticism — the “ critical 
criticism” of the Bauer school, based upon the doctrine 
of a “self-conscious” idea, represented by or incarnated 
in the critic — was in fact inferior to the older Hegelian 
idealism. The Socialist and working-class movements in 
Great Britain, France, and Germany are defended against 
the superior criticism of the “holy” Bauer family. 

In Paris, where he had very intimate intercourse with 
Heinrich Heine, who always speaks of him with the 
greatest respect, and some of whose poems were sug- 
gested by Marx, the latter contributed to a Radical 
magazine, the Vorwdrts , but in consequence of a request 
by the Prussian Government, nearly the whole staff of 
the magazine soon got orders to leave France. Marx 
now went to Brussels, where he shortly afterwards was 
joined by Engels. In Brussels he published his second 
great work, La nmere de la j^hilosophie, a sharp re- 
joinder to the J'hilosophie de la misfo'e ou contradictions 
economiqucs of J. P. Proudhon. In this he deals with 
Proudhon* whom in the former work ho had defended 
against the Bauers, not less severely than with the latter. 
It is shown that in many points Proudhon is inferior to 
both tho middle-class economists and the Socialists, that 
his somewhat noisily proclaimed discoveries in regard, to 
political economy were made long before by English 
Socialists, and that his main remedies, the “constitution 
of the labour-value” and the establishment of exchange 
bazaars, were but o repetition of what English Socialists 
had already worked out much more thoroughly and more 
consistently. Altogether the book shows remarkable know- 
ledge of political economy. In justice to Proudhon, it 
must bo addod that it is more often his mode of speaking 
than the thought underlying the attacked sentences that 
is hit by Marx’s criticism. In Brussels Marx and Engels 
also wrote a number of essays, wherein they criticized the 
German literary representatives of that kind of Socialism 
and philosophic Radicalism which was mainly influenced 
by the writings of Ludwig Feuerbach, and deduced its 
theorems or postulates from speculations on the “ nature 
of man.” They mockingly nicknamed this kind of Social- 
ism “ German or True Socialism,” and ridiculed the idea 
that by disregarding historical and class distinctions a 
conceptioh of society and Socialism superior to that of the 
English and French workers and theorists could be 
obtained. Some of these essays were published at tho 
time, two or three, curiously enough, by one of the attacked 
writers in his own magazine; one, a. criticism of Feuer- 
bach himself, was in a modified form published by Engels 
in 1885, but others have remained in manuscript. They 
were at first intended for publication in two volumes 
as a criticism of post- Hegelian German philosophy, but 
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the revolution of 1848 postponed for a time all interest 
in theoretical discussions. 

In Brussels Marx and Engels came into still closer con- 
tact with the Socialist working-class movement. They 
founded a German workers’ society, acquired a local 
German weekly, the Briisseller Deutsche Zeitung , and finally 
joined a communistic society of German workers, the 
“ League of the Just,” a secret society which had its main 
branches in London, Paris, Brussels, and several Swiss 
towns. For this league, which till then had adhered to 
tho rough-and-ready communism of the gifted German 
workman Wilhelm Weitling, but which now called itself 
“League of the Communists,” and gave up its leanings 
towards conspiracy and became an educational and propa- 
gandists body, Marx and Engels at tho end of 1 847 wrote 
their famous pamphlet, Manifest der Kommunisten. It 
was a concise exposition of the history of the working-class 
movement in modern society according to their views, to 
which was added a critical survey of the existing Socialist 
and communist literature, and an explanation of the 
attitude of the communists towards the advanced opposi- 
tion parties in the different countries. Scarcely was the 
manifesto printed when, in February 1848, the Revolu- 
tion broke out in France, and “the crowing of the Gallican 
cock” gave the signal for an upheaval in Germany 
such as Marx had prophesied. After a short stay in 
Franco, Marx and Engels went to Cologne in May 1848, 
and there with some friends they founded the Neue 
Rheinische Zeitung , with the sub-title “An Organ of 
Democracy,” a political daily paper on a large scale, of 
which Marx was the chief editor. They took a frankly 
revolutionary attitude, and directed their criticism to 
a great extent against the middle - class democratic 
parties, who, by evading all decisive issues, delayed the 
achievement of the upheaval. When in November 1848 
the king of Prussia dissolved the National Assembly, 
Marx and his friends advocated the non-payment of taxes 
and tho organization of armed resistance. Then tho state 
of siege was declared in Cologne, the Neue Rheinische 
Zeitung was suspended, and Marx was put on trial for 
high treason. He was unanimously acquitted by a middle- 
class jury, but in May 1849 he was expelled from Prussian 
territory. He went to Paris, but was soon given the 
option of either leaving France or settling at a small pro- 
vincial place. He preferred tho former, and went to 
England. He settled in London, and remained there for 
the rest of his life. 

At first ho tried to reorganize the Communist League ; 
but soon a conflict broke out in its ranks, and after some 
of its members had been tried in Germany and condemned 
for high treason, Marx, who had done everything to save the 
accused, dissolved tho Communist League altogether. N or 
was a literary enterprise, a review, also called the Neue 
Rheinische Zeitung , more successful; only six numbers 
of it were issued. It contained, however, some very 
remarkable contributions ; and a series of articles on the 
career of the French Revolution of 1848, which first ap- 
peared there, was in 1895 published by Engels in book 
form under the title of DieKlassenkdmpfc in Franlcreich von 
lSJfS “by Karl Marx.” Carlyle’s Latter Day Pamphlets , 
published at that time, met with a very vehement criti- 
cism in the Neue Rheinische Zeitung . The endeavours of 
Ernest Jones and others to revive the Chartist movement 
were heartily supported by Marx, who contributed to 
several of the Chartist journals of the period, mostly, if 
not wholly, without getting or asking payment. He lived 
at this time in great financial straits, occupied a few small 
rooms in Dean Street, Soho, and all his children then 
born died very young. At length he was invited to write 
letters for the New York Tribune, whose staff consisted of 



M A 

advanced democrats and Socialists of the Fonrierist school. 
For these letters he was paid at the rate of a guinea each. 
Bart of them, dealing with the Eastern Question and the 
Crimean war, were republished in 1897 (London, Sonnen- 
schein). Some were even at the time reprinted in 
pamphlet form. The co-operation of Marx, who was de- 
terminedly anti-Russian, since Russia was the leading 
reactionary power in Europe, was obtained by David 
Urquhart and his followers. A number of Marx’s articles 
were issued as pamphlets by the Urquhartite committees, 
and Marx wrote a series of articles on the diplomatic 
history of the 18th century for the Urquhartite Free 
Press (Sheffield and London, 1856-57). When in 1859 
the Franco- Austrian war about Italy broke out, Marx de- 
nounced it as a Franco-Russian intrigue, directed against 
Germany on the one hand and the revolutionary move- 
ment in France on the other. He opposed those democrats 
who supported a war which in their eyes aimed at the 
independence of the Italian nation and promised to weaken 
Austria, whoso superiority in Germany was the hindrance 
to German unity. Yiolont derogatory remarks directed 
against him by the well-known naturalist Karl Vogt, gave 
occasion to a not less violent rejoinder, Herr Vo(ft> a book 
full of interesting material for the student of modern 
history. Marx’s contention, that Vogt acted as an agent 
of the Bonapartist clique, seems to have been well founded, 
whilst it must be an open question how far Vogt acted 
from dishonourable motives. The discussions raised by 
the war also resulted in a great estrangement between 
Marx and Ferdinand Lassalle. Lassalle had taken a 
similar view of the war to that advocated by Vogt, and 
fought tooth and nail for it in letters to Marx. In the 
same year, 1859, Marx published as a first result of his 
renewed economic studies the book Zur Kritik der 
politischen Oekonomie. It was the first part of a much 
larger work planned to cover the whole ground of political 
economy. But Marx found that the arrangement of 
his materials did not fully answer his purpose, and that 
many details had still to be worked out. He con- 
sequently altered the whole plan and sat down to rewrite 
the book, of which in 1867 he published the first volume 
under the title Das Kapital . 

In the meantime, in 1864, the International Working 
Men’s Association was founded in London, and Marx be- 
came in fact, though not in name, “he head of its general 
council. All its addresses and proclamations were i>cnned 
by him and explained in lectures to the members of 
the council. The first years of the International went 
smoothly enough. Marx was then at his best. He dis- 
played in the International a political sagacity and tolera- 
tion which compare most favourably with the spirit of 
some of the publications of the Communist League. He 
was more of its teacher than an agitator, and his exposi- 
tions of such subjects as education, trade unions, the work- 
ing day, and co-operation were highly instructive. He did 
not hurry on extreme resolutions, but put his proposals 
in such a form that they could be adopted by even tho 
more backward sections, and yet contained no concessions 
to reactionary tendencies. But this condition of things 
was not permitted to go on. The anarchist agitation 
of Bakounine, the Franco-Gcrman war, and the Paris 
Commune created a state of things before which the 
International succumbed. Passions and prejudices ran so 
high that it proved impossible to maintain any sort of 
centralized federation. At the Congress of The Hague, 
September 1872, the general council was removed from 
London to New York. But this was only a makeshift, 
and in July 1876 the rest of the old International was 
formally dissolved at a conference held in Philadelphia. 
That its spirit had not passed away was shown by sub- 
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sequent international congresses, and by the growth and 
character of Socialist labour parties in different countries. 
They have mostly founded their programmes on the basis 
of its principles, but are not always in their details quite 
in accordance with Marx’s views. Thus the programme 
which the German Socialist party accepted at its Con- 
gress in 1875 was very severely criticized by Marx. This 
criticism, reprinted in 1891 in the review Die Neue Zeit , 
is of great importance for the analysis of Marx’s concep- 
tion of Socialism. 

The dissolution of the International gave Marx an 
opportunity of returning to his scientific work. He did 
not, however, succeed in publishing further volumes of 
Das Kapital, In order to make it, and especially the 
part dealing with property in land, as complete as possible, 
he took up, as Engels tells us, a number of new studies, 
but repeated illness interrupted his researches, and on the 
14th of March 1883 he passed quietly away. 

From tho manuscripts lie loft Engols compiled a second and 
a third volume of Das Kapital hy judiciously and elaborately 
using complete and incomplete chapters, rough copies and excerpts, 
which Marx had at different times written down. Much of tho 
copy used dates back to the ’sixties, i.c., represents the work as 
at first conceived by Marx, so that, c.g., tho matter published as 
the third volume was in tho main written much earlier than tho 
matter which was used for compiling the second volume. Tins 
same applies to the fourth volume. Although the work thus 
comprises tho four volumes promiBod in the preface to tho book, 
it can only in a very restricted sense bo regarded as complete. In 
substance and demonstration it must be regarded as a torso. And 
it is perhaps not quite accidental that it should he so. Marx, if 
ho had lived longer and had enjoyed better health, would have 
given the world a much greater amount of scientific work of high 
value than is now the case. But it seems doubtful whether he 
would have brought Das Kapital , his main work, to a satisfactory 
conclusion. 

Das Kapital proposes to show up historically and critically tho 
whole mechanism of capitalist economy. The first volume 
deals with the processes of producing capital, the second with 
tho circulation of capital, the third with the movements of capi- 
tal as a whole, whilst tho fourth gives tho history of tho theories 
concerning capital. Capital is, according to Marx, tho means of 
appropriating surplus-value as distinguished from ground rent 
(rent on every kind of terrestrial property, such as land, mines, 
rivers, &c., based upon the monopolist nature of such property). 
Surplus-value iH created in the process of production only, it 
is this part of the value of the newly created product which is 
not given to the workman as a return — tho wage — of tho labour- 
force lie expended in working. If at first taken by tho employer, 
it is in the dilferent phases of economic intercourse split up into 
tho profit of industrial enterprise, commercial or merchants* 
profit, intorost, and ground rent. Tho value of evory commodity 
consists in the labour expended on it, and is measured according 
to the time occupied by the lalwur employed on its production. 
Labour in itself has no value, being only the measure of value, 
hut the labour-force of the workman has a value, tho value of the 
means required to maintain the worker in normal conditions of 
social existence. Thus, in distinction to other commodities, in 
tho determination of the value of labour - force, besides tho 
purely economical, a moral and historical element enter. If 
to-day tho worker receives a wage which covers the bare 
necessaries of life, he is underpaid— he doos not receive the real 
value of his labour-force. For the value of any commodity is 
determined by its socially necessary costs of production (or in 
this case, maintenance). 4 ‘Socially necessary” means, further, that 
no more labour is embodied in a commodity than is required by 
applying labour-force, todls, &c., of average or normal efficiency, 
ana that the commodity is produced in such quantity as is 
required to meet tho effective demand for it. As this generally 
cannot bo known in advance, the market value of a commodity 
only gravitates round its (abstract) value. But in the long run 
an equalization takes place, and for his further deductions Marx 
assumes that commodities exchange according to their value. 

That part of an industrial capital which is employed for in- 
stallations, machines, raw and auxiliary materials, is called by 
Marx constant capital , for tho value of it or of its wear and tear 
reappears in equal pro portions in the vuluo of tho now product. 
It is otherwise with labour. Tho new value of tho product must 
by necessity be always higher than tho value of the employed 
labour-force. Hence tho capital employed in buying labour- 
force, i.e.j in wages, is called variable capital . It is the tendency 
of capitalist production to reduce tho amount spent in wage*. 
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and to increase the amount invested in machines. Ac. For with 
natural and social, legal and other limitations of the working day, 
and the opposition to unlimited reduction of wages, it u not 
possible otherwise to cheapen production and beat competition. 
According to the proportion of constant to variable capital, Marx 
distinguishes capitals of lowest average and highest composition, the 
highest composition being that where proportionately the least 
amount of variable (wages) capital is employed. 

The ratio of the wages which workmen receive to the surplus- 
value which they produce Marx calls the rate of surplus-value; that 
of the surplus- value produced to the whole capital employed is the 
rate of profit. It is evident, then, that at the samo time the rate 
of surplus- value can increase and the rate of profit decrease, and 
this in fact is the case. There is a continuous tendency of the 
rates of profit to decrease, and only by some counteracting forces 
is their decrease temporarily interrupted, protracted, or oven 
sometimes reversed. Besides, by competition and movoment of 
capitals the rates of profit in the different branches of trade are 
pressed towards an equalization in the shapo of an average rate of 
profits . This average rate of profits, addod to the actual cost 
price of a given commodity, constitutes its price of production , 
.and it is this price of production which appears to the empirical 
mind of the business man as the value or the commodity. The 
real law of value, on the contrary, disappears from the surface in 
a society where, as to-day, commodities aro bought and sold 
against money and not exchanged against other commodities. 
Nevertheless, according to Marx, it Is also to-day this law of 
value (“ labour- value ") which in the last resort rules the prices 
•and profits. 

The tendenoy to oheapen production by increasing the relativo 
proportion of constant capital — the fixed capital of the classical 
economist plus that portion of the circulating capital which con- 
sists of raw and auxiliary materials, Ac.— leads to a continuous 
increase in the size of private enterprises, to their growing 
•concentration. It is the larger enterprise that boats and swallows 
tho smaller. The number of dependent workmen — ‘ ‘ proletarians ” 
— is thus continually growing, whilst employment only periodi- 
cally keeps paco with llioir number. Capital alternately attracts 
.and repels workmen, and creates a constant surplus-population 
•of workmen — a reserve-army for its requirements — which helps to 
lower wages and to koep the whole class in economic dependency. 
A decreasing number of capitalists usurp and monopolize all tne 
benefits of industrial progress, whilst the mass of misery, of 
oppression, of servitude, of dopravation, and of exploitation in- 
creases. But at tho same time the working class continuously 
grows in numbers, and is disciplined, united, and organized by 
the vory mechanism of the capitalist modo of production. The 
centralization of the moans of production and the socialization of 
the mode of production reach a point where they will become 
incompatible with their capitalist integument. Then the knell 
cf capitalist private property will have been rung. Those who 
used to expropriate will bo expropriated. Individual property 
will again oe established based upon co-operation and common 
•ownership of the earth and tho means of production produced by 
labour. 

These are the principal outlines of Das Kapital . Its purely 
•economic deductions are dominated throughout by the theory of 
surplus-value. Its leading sociological principlo is tho materialist 
conception of history. This theory is in Das Kapital only laid 
down by implication, but it has been moro connectedly ox- 

S lained in the preface of Zur Kritik and sovoral works of 
Ingels. According to it tho material basis of life, the manner 
in wliioh life and its requirements aro produced, determines 
in the last instance the social idoas anu institutions of the 
time or historical epoch, so that fundamental changes in the 
former produce in tno long run also fundamental changes in 
the latter* A set of social institutions answer to a given mode 
•of production, and periods where tho institutions no longer 
answer to the mode of production are periods of social revolu- 
tion, which go on until sufficient, adjustment has taken place. 
The main subjective forces of tho struggle between the old order 
and the new are the classes into which society is divided alter the 
dissolution of the communistic or somi-communistic tribes and 
the creation of states. And as long as society is divided into 
classes a class war will persist, sometimes in a more latent or dis- 
guised, somotiinos in a moro opon or acute form, according to cir- 
cumstances. In advanoed capitalist society the classes botween 
whom the decisive war takes place are the capitalist owners of 
the means of production and the non-propertieu or wage-oarning 
workers, the “ proletariate.'* But the proletariate cannot free it- 
self without freeing all other oppressed classes, and thus its 
victory moans the end of exploitation and political repression 
altogether. Consequently tho state as a repressive powor will die 
out, and a freo association will take its place. 

Almost from the first Das Kapital and the publications of 
Marx and Enrols connected with it have been subjected to all 
kinds of criticisms. The originality of its leading ideas has been 


disputed, the ideas themselves have been declared to be false or 
only partially true, and consequently leading to wrong conclusions ; 
ana it has been said of many of Marx's statements that they are 
incorrect, and that many of the statistics upon which he bases 
his deductions do not prove what he wants them to prove. In 
regard to the first point, it must be conceded that tne disjecta 
membra of Marx’s value theory and of his materialist conception 
of history are already to be found in the writings of former 
Socialists and sociologists. It may even be said that just those 
points of the Marxist doctrine which have become popular are in 
a very small degree tho produce of Marx’s genius, ana that what 
really belongs to Marx, the methodical conjunction and elaboration 
of these points, as well as the finer deduotions drawn from their 
application, are generally ignored. But this is an experience 
repeated over and over again in the history of deductive sciences, 
and is quite irrelevant for tho question of Marx's place in the 
history of Socialism and social science. 

It must further be admitted that in several places the statistical 
evidenoe upon which Marx bases his deductions is insufficient or 
inconclusive. Moreover, and this is one of the most damaging 
admissions, it repeatedly happens that he points out all the 
phenomena oonnectod with a certain question, but afterwards 
ignores some of them and proceeds as if they did not exist. 
Tliu s, e.g. t he speaks at the end of the first volume, where 
he sketches the historical tendoncy of capitalist accumulation, 
of the decreasing number of magnates of capital as of an estab- 
lished fact. But all statistics show that tho number of capitalists 
does not decrease, but increase ; and in other places in Das Kapital 
this fact is indeed fully admitted, and even accentuated. Marx 
was, as the third volume shows, also quite aware that limited 
liability companies play an important part in the distribution of 
wealth. But he leaves this factor, too, quite out of sight, and 
confuses tho concentration of private enterprises with the cen- 
tralization of fortunes and capitals. By those and other omissions, 
quite apart from developments he could not well foresee, he 
announces a coming evolution which is very unlikely to take 
place in the way described. 

In this and in other features of his work a dualism reveals itself 
which is aUo often observable in his actions in life — the alternat- 
ing predominance of the spirit of the scholar and tho spirit 
of the Kadical revolutionary. Marx originally entitled his great 
social work Criticism of Political Economy , and this is still 
the sub -title of Das Kapital. But the conception of critic or 
criticize has with Marx a very pronounced meaning. He uses them 
mostly as identical with fundamentally opposing. Much as ho 
had mocked the “critical criticism ” of the Bauors, he is in this 
respect yet of their breed and relapses into their habits. Ho re- 
tained in principle the Hegelian dialectical method, of which he 
said that in order to he rationally employed it must be “turned 
upside down,” i.e. f put upon a materialist basis. But as a 
matter of fact ho has in many respects contravened against this 
proscription. Strict materialist dialectics cannot conclude much 
beyond actual facts. Dialectical materialism is revolutionary in 
tho sense that it recognizes no finality, but otherwise it is neces- 
sarily positivist in the general meaning of that term. But 
Marx’s opposition to modern society was fundamental and revolu- 
tionary, answering to that of tho proletarian to the bourgeois. 
And here we come to the main and fatal contradiction of his 
work. He wanted to proceed, and to a very great extent did pro- 
ceed, scientifically. Nothing was to be deduced from precon- 
ceived ideas ; from the observed evolutionary laws and forces of 
modern society alone were conclusions to bo drawn. And yet the 
final conclusion of the work, as already noted, is a preconceived 
idea ; it is the announcement of a state of society logically 
opposed to the given one. Imperceptibly the dialectical move- 
ment of ideas is substituted for the dialectical movement of facts, 
and the real movement of facts is only considered so far as is com- 
patible with the former. Science is violated in the service of 
speculation. The picture given at the end of the first volume 
answers to a conception arrived at by speculative socialism in the 
'fortios. True, Marx calls this chapter “the historical tendency 
of capitalist accumulation,” and “tendenoy” does not neces- 
sarily moan realization in every detail. But on the whole 
the language used there is much too absolute to allow of the 
interpretation that Marx only wanted to give a speculative 
picture of tho goal to which capitalist accumulation would lead 
if unhampered by Socialist counteraction. The epithet “his- 
torical ” indicates rather that the passage in question was meant 
to give in the main the true outlino of the forthcoming social 
revolution. We are led to this conclusion also by the fact that, in 
language which is not in the least conditional, it is there said 
that the change of capitalist property into sooial property will 
mean “ only the expropriation of a fow usurpers by tne mass of 
the people.” In short, the principal reason for the undeniable 
contradictions in Das Kapital is to bo found in the fact that 
where Marx has to do with details or subordinate subjects he 
mostly notices the important changes which actual evolution had 
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brought about since the tine of his first Socialist writings, and 
thus himself states how fhr their presuppositions have been 
corrected by faots. But when he comes to general conclusions, 
he adheres in the main to the original propositions based upon 
the old uncorreoted presuppositions. Besides, the complex 
character of modern society is greatly underestimated, so that, 
e.g., such important features as the influence of the changes of 
traffic and aggregation on modern life are scarcely considered 
at all ; and industrial and political problems are viewed only 
from the aspect of class antagonism, and never under their ad- 
ministrative aspect. With regal’d to the theory of surplus- value 
and its foundation, the theory of labour-value, so much may be 
Bafely said that, its premisses accepted, it is most ingeniously and 
most consistently worked out. And since its principal contention 
is in any case so far true that the wage-earning workers as a whole 
produce more than they receive, the theory has the great merit 
of demonstrating in an admirably lucid way the relations between 
wages and surplus -produce and the growth and movements of 
capital. But tne theory of labour-value as the determining 
factor of the exchange or market value of commodities can with 
justification be disputed, and is surely not more truo than those 
theories of valuo based on social demand or utility. Marx him- 
self, in placing in the third volume what he calls tne law of value 
in the background and setting out the formation of the “ price of 
production” as the empirical determinator of prices in modern 
society, justifies those who look upon the conception of labour- 
value as an abstract formula whicli does not apply to individual 
exchanges of commodities at all, but which only serves to show 
an imagined typical example of what in reality to-day is only 
true with regard to the production of the whole of social wealth. 
Thus understood, the eonception of labour-value is quite un- 
objectionable, but it loses much of the significance attributed to 
it by most of the disciples of Marx ana occasionally by Marx 
himself. It is a means of analysing and exemplifying surplus 
labour, but quite inconclusive as to the proof of the surplus 
value, or as an indication of the degree of tho exploitation of the 
workers. This becomes tho more apparent the more tho reader 
advances in the second and third volumes of Das Kapital , whoro 
commercial capital, money capital, and ground rent arc dealt 
with. Though full of fine observations and deductions, they 
form, from a revolutionary standpoint, an anti-climax to the 
first volume. It is difficult to see how, after ull that is exnlainod 
there on tho functions of the classes that Btand between industrial 
employers and workers, Marx could have returned to those 
sweeping conclusions with which the first volume ends. 

The great scientific achievement of Marx lies, then, not in these 
conclusions, but in the details and yet 'more in the method and 
rinciples of his investigations in his philosophy of history . Here 
e has, as is now generally admitted, broken new ground and 
opened new ways and new outlookB. Nobody before him had 
bo clearly shown the r6le of tho productive agencies in historical 
ovolution ; nobody so masterfully exhibited their groat dotor- 
mining influence on the forms ana ideologies of social organisms. 
The passages and chapters dealing with this subject form, not- 
withstanding occasional exaggerations, the crowning parts of his 
works. If ho haB been justly compared with Darwin, it is in 
these respects that he ranks with that great genius, not through 
his value theory, ingenious though it bo. With the groat 
theorist of biological transformation he had also in common the 
indefatigable way in which he made painstaking studies of the 
minutest details connected with his researches. In the same 
year as Darwin’s epoch-making w f ork on the origin of species there 
appeared also Marx'B work Zur Kritik der politischen Ockonvmic , 
where he explains in concise sentences in the preface that philo- 
sophy of history which has for tho theory of the transformation 
or evolution of social organisms the same significance that tho 
argumont of Darwin had for the theory of the transformation of 
biological organisms. 

Tho main writings of Karl Marx and Friedrich Engels arc 
as follows (we give only the titles of the original works and 
of their English translations): — 1. Of Karl Marx alone: 
La misere de la philosophic , rdponsc d La philosophic de la 
miskre dc if. Proudhon , Paris, 1847, new edition, 1892 ; English 
edition, The Poverty of Philosophy , London, 1900. Lohnarbeit 
und Kapital , pamphlet, written 1848, new edition, Berlin, 1891 ; 
English edition, Wage-Labour and Capital , London, 1900. Die 
Klassenkdmpfe in Frankrcich, 1848 to 1850 , Berlin, 1895. Der 
Achtzehnte Jirnmairc des Louis Bonaparte , Now York, 1852, 3rd 
edition, Hamburg, 1889 ; English edition, New York, 1889. 
EtUhUllungen liber den Kblner Kommunistcnprozcss , Basel, 1852 ; 
new edition, Zurich-Berlin, 1885. European Revolutions and 
Counter-Revolutions (reprints from the New York Tribune , 1861 — 
1852), London, 1896. The Eastern Question (reprints from the New 
York Tribune , 1853-56), London, 1898. Zur Kritik der politi- 
sehen Okonomie , Berlin, 1859 ; new edition, Stuttgart, 1897. 
Herr Vogt , London, 1860. Inaugural Address of the Inter- 
national Working Men*s Association, London, 1864. Value, 
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Price, and Profit; written 1865, published London, 1898. Das 
Kapital, Kritik der politischen Okonomie , 3 vols., Hamburg, 1867, 
1885, and 1895 ; English edition of 1st vol. 1886. The Civil 
War in France, 1871, London, 1871 ; new edition, 1894. 
L' Alliance de la democratic soda lisle, London, 1873. Articles 
printed or reprinted in Rheinische Zeitung , 1842-43 ; Deutseh- 
Franzosische Jahrbileher, Paris, 1844 ; Das Westphdlische Dampf- 
boot, Bielefeld und Paderborn, 1845-48 ; Der Oescllsehaftsspicgel , 
Elberfold, 1846 ; Deutsche BrUsscler Zeitung, Bruxelles, 1847 ; 
Neue Rheinische Zeitung (daily), Cologne, 1848-49 (monthly), 
Hamburg, 1850. The People , London, 1852-58; The New York 
Tribune, New York, 1853-60 ; The Free Press, Sheffield and London, 
1856-57 ; Das V oik, London, 1859 ; Der Vorbote, Genova, 1866-76 ; 
Der Volkstaat , Leipzig, 1869-76 ; Die Neue Zeit, Stuttgart, 1883, 
sqq. ; Sozialistische Monatseheftc, Berlin, 1895, sqq.—2. Of FliXED- 
itioii Engels alone : Die Lagc der arbeitenden Klassen in England, 
Leipzig, 1845, now edition, Stuttgart, 1892 ; English edition, 
London, 1892. Zur Wohnunysfrugc, Leipzig, 1873-74 ; new edition, 
Zurich-Berlin, 1 887 . Herrn Eugen Diih rings Vmwdhung der Wis - 
senschaft, Leipzig, 1877 ; 3rd odition, Stuttgart, 1894. Throe chap- 
ters of tho first-named arc published in English under the title 
Socialism , Utopian and Scientific, London, 1892. Der Ursprungdes 
Eigcnthums, der Familie und des Staatcs , Zurich and Stuttgart, 
1885 and 1892. Ludwig Feuerbach und der Ausgangder Klassischcn 
dcutschcn Philosophic, Stuttgart, 1886. Introductions to most of 
the posthumous works of K. Marx and articles in the same 
periodicals as Marx.-— 3. Of Haul Maux and Friedrich Engels 
together : Die Heilige Familie oder Kritik der Kritischen 
Kritik , Frankfurt, 1845. Manifest der Kommunisti&ehen Partei , 
London, 1848 ; English edition, 1848 and 1888. — 1. With regard to 
Marx generally, his theory and his school, see J. Stammu ammek, 
Bibliographic des Sozialismus und Kommunistnus, Jena, 1893 ; and 
Th. G. Mahakyk, Die philosophischen und sozioloyischen Orund- 
lagen des Marxismus, Vienna, 1899. Much biographical and 
bibliographical information on Marx and Engels is to bo found in 
Dr Fit an z Mf.hhing, Geschichte der dcutschcn Sozialdemokratic , 
Stuttgart, 1897-98, and in the collection, edited also by Dr Fit. 
Mehuino, Aus dem literarischen Nachlass von Karl Marx , Fried- 
rich Engels und Ferdinand Lassallc , Stuttgart, 1902. Of the 
criticisms of Marx’s economics, one of tho most comprehensive is 
E. von Boehm-Bawkrk’s Karl Marx and the Close of his System, 
London, 1898. Marx’s historic theory is, apart from Masaryk, 
very exhaustively analysed by R. Stammlkr in Wirlhsehaft und 
Recht, Leipzig, 1896. (e. Bn.) 

Maryborough, town, Queensland, Australia, in 
tho county of March, 25 miles from the mouth of the river 
Mary, about 1 80 miles north of Brisbane by rail. It is 
the port of shipment for a wide agricultural district yield- 
ing maize and sugar, and also for the Gympio goldfield. 
Large smelting works are 5 miles distant, in which ore 
from all the states is treated. There are also foundries 
and a large shipbuilding yard. Population (1891), 9700 ; 
(1901), 10,159. 

Maryborough, a borough of Victoria, Australia, 
in the county of Talbot, 112 miles by rail north-west of 
Melbourne. It is an important railway centre, and has 
extensive railway workshops. The gold-mining of the 
district is deep alluvial. Population (1901), 5G23. 

Maryland, one of the original states of the 
American Union, bounded on the N. by Pennsylvania 
and Delaware, on the E. by Delaware and the Atlantic 
Ocean, and on the S. and W. by Virginia and West 
Virginia. It is divided into three physiographic areas 
known as the Coastal Plain, the Piedmont Plateau, 
and the Appalachian Region. The Coastal Plain, 
embracing about 5000 square miles, represents in its 
formations the various epochs of geological history from 
the late Jurassic or early Cretaceous to the present 
time. The trough of the Chesapeake Bay was cut across 
the Coastal Plain by the predecessor of the present 
Susquehanna river, the bay being only the submerged 
lower valley of that stream. The Piedmont Plateau 
borders this plain on the west, and, extending to the 
base of the Catoctin Mountain, includes about 2500 
square miles. The most widely extended formation 
of this area is the gneiss, enfolded with which are 
quartz -schist and marble bands and several types of 
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igneous rocks. The Appalachian Region extends from 
the Piedmont Plateau to the western limits of the state, 
aud comprises about 2000 square miles. This region is 
divided into three distinct physiographic districts based 
upon clearly defined geological differences, an eastern 
(Blue Ridge and Great Valley), a central (Alleghany 
Ridges), and a western (Alleghany Plateau) division. 
Dr William Bullock Clark says the “Great Appalachian 
Valley, commonly known in Maryland as the Hagerstown 
Valley, is underlain by the Shenandoah limestone of late 
Cambrian and early Silurian age, which also outcrops to 
the east of the Catoctin Mountain in the Frederick Valley. 
Beyond the Great Valley there is a succession of sharp 
ridges and deep valleys formed of the folded sediments of 
Silurian, Devonian, and Carboniferous age, the Silurian and 
Devonian rocks predominating in the eastern ridgos, and 
the Devonian and Carboniferous in the west. The coal 
deposits of the Carboniferous occupy a succession of 
troughs to the west of Cumberland, and are the most 
important geological deposits from a commercial stand- 
point within the limits of the state.” 

The total area of Maryland is 12,210 square miles, of 
which 2350 are water. The total land area is 9860 
square miles, and is divided among the counties of the 
state as follows : — 


County. 

Hmuiro 

Milos. 

County. 


Square 

Miles. 

Allegany 

. 442 

Harford . 


. 388 

Anne Arundel . 

. 425 

Howard . 


. 240 

Baltimore 

. 656 

Kent 


. 281 

Baltimore City 

. 30 

Montgomery . 


. 490 

Calvert . 

. 222 

Prince George’s 
Queen A tines . 


. 482 

Caroline . 

. 320 


. 876 

Carroll . 

. 437 

St Mary’s 


. 872 

Cecsil 

. 360 

Somerset 


. 362 

Charles . 

. 451 

Talbot . 


. 286 

Dorchester 

. 608 

Washington 


. 458 

Frederick 

. 662 

Wicomico 


. 365 

Garrett . 

. 660 

Worcester 

. 

. 487 

Population 

-The iigurcs of tho decennial census from 1880 to 


1900 are as follows for tho whole state : — 


Year. 

Population. 

Increase; 

Percentage of 
Increase. 

1880 

931,943 

154,049 

19*7 

1890 

1,042,390 

107,447 

11*5 

1900 

1,188,044 

145,654 

14*1 


In 1900 the total white population amounted to 952,424, of whom 
473,119 were male and 479,305 female. The total negro popula- 
tion at the same date was 235,064, of whom 115,617 were male and 
119,447 female. Them wero also 544 Chinese, 9 Japanoso, and 3 
Indiana taxed. The nati vo-born population amounted to 1, 094, 1 10 ; 
the foreign-born to 93,934. There were within the state only fivo 
cities with a population in 1900 of over 6000— - namely, Baltimore, 
508,957 ; Cumberland, 17,128 ; Hagerstown, 13,591 ; Frederick, 
9296 ; aud Annaisdis, 8525. The urban population was 46 ‘9 per 
cent, of the total population. The average number of persons to 
the square mile was 120*7 in 1900, as compared with 105*7 in 1890. 
In 1901 the registered voters of the stato (males twenty-one yoars of 
age and over) numbered 272,231, as against 293,389 voters in 1900. 

Education . — Maryland lias an excellent system of free public 
aohools supported by state, county, and munici)>al taxation. In 
1899 the number was as follows .-—Schools in Baltimore city, 185 ; 
in the counties, 2334; pupils in Baltimore city, 80,146 ; in the 
counties, 142,227 ; teachers m Baltimore city, 1802 ; in tho counties, 
3314 ; cost of maintenance in Baltimore city, $1,218,734 ; in the 
counties, $1,469,063. Total number of schools, 2519 ; total 
number of pupils, 222,373 ; total number of teachers, 5116 ; total 
cost, $2,687,/97. The Stato Normal School, St John’s Collego, 
Western Maryland College, Maryland Agricultural College, Wash- 
ington College, Frederick School for the Deaf and Dumb, St 
Mary’s Female Seminary, Charlotte Hall Academy, and Maryland 
Institute, with a total of 1353 students and 1 10 teachers, received 
from tho state in 1899 an aggregate of $139,400. Thirteen other 
schools and academies, with a total of 1289 students, received aid 
from the state to the amount of $6900. The ohief educational 
institution of the state is the Johns Hopkins University (inoluding 
a graduate school, a college, aud a medical school), which had (in 
1900) 131 professors and instructors and 651 enrolled students. 
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Also situated in Baltimore city are the Woman's College, the City 
College, the University of Maryland (including a law school, a 
medical school, and a school of dental surgery), the College of 
Physicians and Surgeons, College of Dental Surgery, Baltimore 
Medical College, Ac. 

Libraries. —The Peabody Library in Baltimore contains 135,000 
volumes, designed especially for students, and is well catalogued. 
It is open daily, without charge. The Enoch Pratt Free Library, 
also in Baltimore (income $50,000 per annum), is a free circulating 
library, with branches throughout the city, and numbers upwards 
of 200,000 volumes. There are also in Baltimore the library of the 
Johns Hopkins University, 94,000 volumes; tho Maryland Historical 
Society’s Library, 30,000 volumes j the New Mercantile Library, 
50,000 volumes; the Bar Library, 17,000 volumes; the Medical 
and Chirurgical Library, 14,000 volumes ; and tho library of the 
Maryland institute, 23,000 volumes. The State Library at Anna- 
polis contains 60,000 volumos. 

Charities . — Tho Maryland Hospital for the Insane at Catonsville 
treats and cares for an average of 535 patients, and reports 4 per 
cent, of cures of those treated. The second hospital for the insane, 
situated in Sykesville, annually treats an average of 206 patientB. 
These two institutions received from the state $50,000 in 1900. 
The State Lunacy Commission reports a total of 2531 insane con- 
fined in almshouses, gaols, penitentiary, public and private institu- 
tions, in 1899. The Sheppard and Enoch Pratt Hospital for 
Meutal and Nervous Diseases was founded by Moses Sneppard, 
and became the residuary legatee of the estate of Enoch Pratt. 
The design of tho founder, based on the belief that many casos of 
curable insanity become chronic through lock of proper care and 
treatment, was for a home treatment on the principle of non- 
restraint, and the removal of all features suggestive of an asylum. 
By reason of the plan, the scope is necessarily limited. From 
1892 to 1899, 553 patients wero admitted and 462 discharged, of 
whom 99 were cured and 166 greatly improved. The Maryland 
Asylum and Training School for Feeble-Minded, at Owings Mills, 
cares for an average of 100 annually. A largo number of tho lead- 
ing charitable institutions— hospitals, asylums, and training schools 
— are private corporations, which are mado the almoners of the 
state’s charity by annual legislative appropriations, while thoy are 
supported in part by endowments of thoir own and by private sub- 
scription. In 1900 the state gave $263,000 to 48 institutions of 
this character. 

Penal Institutions. --The new iienitentiary, completed at a cost of 
$1,000,000, is a model of its kind. Its inmates number 918 men 
and 48 women. Tho institution is Helf-Bupporting, and annually 
yields a surplus to the state treasmy. In addition to learning 
trades, all convicts are allowed to work overtime, and the amount 
thus made is credited to them when they leave tho institution. 
In 1899 tho convicts earned for themselves in this way $22,697. 
The Maryland House of Correction, a prison for minor offences, is 
supported by an annual legislative appropriation of $25,000 and 
the labour of the inmates. Tho average number of committals 
yearly is 1483. The House of Refugo at Baltimore had, in 1900, 
223 boys committed. Manual training is given to all inmates. 
Tho Female House of Refuge lnui 127 inmates, who are taught 
useful occupations, and aro supplied with homes at the expiration 
of their detention. 

Banks . — The national banks presented tho following statement 
of their condition in September 1900 : — 



Number. 

Capital Stock 
paid in. 

Individual Deposits. 

Counties 

53 

94,014,400 

$13,912,473 

Baltimore . 

19 

11,108,260 

29,029,006 


Seventeen state banks reported in 1900 shares of stock assessed 
at $1,718,130, and owned real estate valued at $226,442. The 
aggregate deposits of the 35 savings banks amounted in 1899 to 
$56, 1 40, 1 68. The real estate owned by these banks was assessed at 
$1,045,271. The bank clearances in Baltimore city amounted in 
1887 to $659,346,471, rose in 1896 to $720,089,733, and in 1899 to 
$1,209,777,742. 

Agriculture . — The total number of farms in 1900 was 46,012; 
occupied by owners, 30,565, occupied by tenants, 15,447. The 
total value of farms was $204,645,407. Total acreage of farms, 
5,170,075 ; improved, 8,516,352; unimproved, 1,653,723. Value 
of implements, Ac., $8,611,220; live stock, $20,855,877. Value 
of farm products (1899), $43,828,419. HorseB (1900), 179,486 ; 
mules, 19,325; neat cattle on farms, 292,646; sheep, 194,076; 
swine, 359,812.. Amount paid to farm labourers, $5,715,520. 

Coal Mining . — The total production of coal in the state in 1901 
was 4,481,403 long tons, ana the value of mines and equipments 
was $20,000,000 ; paid for labour, $1,464,826. In 1898 the ship- 
ments of coal by the companies operating in George's Creek region 
amounted to 4,120,870 tons, and the number of men employed was 
4651. 




MARYPORT— MASSACHUSETTS 569 


Oysters, — During the season of 1898-99 the quantity of oysters 
officially inspected was 5,847,793 bushels, but this did not include 
all the produots of the beds of Chesapeake Bay. 

Tobacco . — The tobacco received for inspection at the state ware- 
houses in 1898 amounted to 36,219 hogsheads. 

Manufactures . — The number of manufacturing establishments re- 
porting in 1900 was 9880, with an aggregate capital of 8163,422,260. 
Number of labourers, 108,361. Total wages, $38,761,551. Salaried 
employes, 7589 ; salaries paid, 87,383,263. Cost of materials used, 
$144,539,680. Value of products, $242,752,990, The greater part 
of the manufacturing is carried on in Baltimore. There were in 
this city 6361 manufacturing establishments, with a capital of 
$117,869,175, products valued at $161,945,813, and 79,084 wage- 
earners (exclusive of salaried officials, clerks, Ac.), who received 
wages amounting to $29,304,520. 

Commerce . — The size of the foreign commerce is seen in the 
following statistics relating to Baltimore city, the chief port 


Exports for the year ending 30th June 1901 
Imports „ „ ,, 


. $106,239,081 
. 18,899,473 


Custom house receipts, 1898 

,, ,, 1899 . . 

Internal revenue collections, 1898 

„ „ 1899 . 

Immigration through Baltimore, 1 898 
„ „ 1899 


$1,870,038 

2,549,725 

6,657,360 

8,667,652 

12,853 

20,233 


Finances . — The funded debt amounted on 1st January 1899 to 
$6,009,326. As an offset to this the state held interest-bearing 
securities and cash to the credit of the sinking funds amounting 
in value to $3,121,283, leaving the net dobt $2,888,043. The 
value of the property assessed for taxation in 1 899 was $611, 539, 646. 
In 1890 this value was $482,184,824. 

History , Ac . — Since 1895 the two great parties — Democratic and 
Republican — have been nearly equal in numbers, and thn control 
of the state government is sometimes with one and sometimes with 
the other. The statutory law of the state was codified in 1888, 
and a supplement to the code, embracing the subsequent statutes, 
was adopted in 1900. The most important work relating to the 
history of tho state is the Maryland Archives, published by the 
Maryland Historical Society under tho authority of the legislature 
(1882 to date). Twenty volumes have so far appeared, containing 
principally tho proceedings of the executive and legislative depart- 
ments in the 17th and 18th centuries. Tho annual reports of the 
Maryland Geological Survey, beginning in 1897, convey the result 
of much original investigation relating to the soils and the physical 
features. (w. T. B.) 


Mary port, market-town and seaport in the Cocker- 
mouth parliamentary division of Cumberland, England, at 
the mouth of tho river Ellen, 25 miles west-south-west of 
Carlisle by rail. The harbour is easy of access, and with 
the river offers 3800 feet of quayage. In 1892 it became 
an independent port with Workington, Whitehaven, and 
Millom subordinate to it. In 1888, 1459 vessels of 
239,981 tons entered and 1456 of 244,501 tons cleared ; 
in 1898, 3171 vessels of 606,922 tons entered and 3164 
of 612,022 tons cleared. Tho registered shipping in 1898 
totalled 26 vessels of 17,826 tons. Steel rails and coal 
are exported ; timber, iron-ore, and grain imported. Popu- 
lation (1891), 12,410; (1901), 11,896. 


Mascara, a town of Algeria, department of Oran, 
60 miles south-east of the town of Oran. Tho principal 
industry is wine, for which it has a high repute. Over 
3000 acres in the neighbourhood have been planted with 
vines, and, notwithstanding an attack of phylloxera, tho 
area of vineyards is extending. Population ( 1 886), 1 5, 400 ; 
(1896), 20,410, of whom 10,104 were French. 

Maseru. Sec Basutoland. 


Mashonaland. See Rhodesia (South). 

MaSOIl city, a city of Iowa, U.S.A., capital of 
Cerro Gordo county, on the Shell Bock river, in the 
northern part of the state, at an altitude of 1132 feet. 
It is on the Chicago, Milwaukee and St Paul, the Iowa 
Central, the Mason City and Fort Dodge, the Mason City 
and Clear Lake, and the Chicago and North-western rail- 
ways. It is in a rich agricultural region, for which it 
serves as a collecting and distributing point. Population 


(1890), 4007; (1900), 6746, of whom 914 were foreign- 
born and 55 were negroes. 

Massa, a town, bishop’s see, and capital of the 
province of Massa and Carrara, Tuscany, Italy, situated 
near the Mediterranean coast, 27 miles north-west of Pisa 
by rail. Like Carrara, it is a centre of the marble industry, 
in which some 1 100 men were employed in 1898. It also 
carries on the manufacture of cotton, silk, and tobacco. 
Population (1881), 16,246; (1901), 26,325. 

Massachusetts, one of the New England states 
of the American Union, bounded on the N. by New 
Hampshire and Vermont, on the W. by New York, on the 
S. by Connecticut and Rhode Island, and on the R by 
the Atlantic. 

Population .—' The population in 1890 was 2,238,943, and in 1900 
it was 2,805,346, an increase during 1890-1900 of 25*2 por cont. 
With the exception of Rhode Island, it is tho most densely settled 
state in the Union, the average number of persons to the square 
mile at tho census of 1900 being 318*9, and tho urban population 
being 76*0 per cent, of the total population. In 1900 females 
constituted 51*3 percent, of the total population. Only 1*3 per 
cont. of tho population was coloured. The percentage of the 
population that was foreign -horn in 1885 was 27*13, und in 1900 
it was 30*2. Ireland contributed tho largest pro f>or lion of the 
foreign-born population, although since 1875 the numbers horn 
in that country and living in Massachusetts have increased but 
slowly. Tho Irish -born proportion of the population of tho state, 
which iu 1875 was 14^ per cent., was in 1895, 10,'V per cont. 
In 1895 a very nearly similar percentage were immigrants from 
British America. These were chiefly of French origin, and large 
numbers of them found employment in the textile industries. 
Other countries which in 1895 contributed more than 15,000 each 
to the population were England, Sweden and Norway, Germany, 
Scotland, and Italy, in the order named. During the period 
1885-90 tho largest proportional increase from any foreign 
country was from Italy. For the year ending 30th September 
1899 the number of passengers arriving from foreign ports was 
72,682. Of these there wero aliens from the Dominion of Canada 
to the number of 24,084, and aliens from transatlantic ports to 
tho number of 20,065. A largo part of the transatlantic immi- 
grants pass speedily to permanent homes in tho West, but by far 
tho greater part of the Canadian influx remains, and may bccoino 
citizens. According to the census of 1900, there were 38 incor- 
porated cities in Massachusetts, of which 8 had between 12,000 
and 20,000 inhabitants ; 5 between 20,000 and 25,000 ; 10 between 
25,000 and 50,000; 7 between 50,000 and 100,000; and 3 more 
than 100,000 inhabitants, namely, Boston (560,892), Worcester 
(118,421), and Fall Rivor (104,863). In 1890 tho urban population 
(classing as such all persons in places of more than 8000 inhabitants) 
was 69*9 per cent, of tho total population ; iu 1900 it was 76 per cent. 
The aggregate number of state, city, and town j>oor (including the 
insane) remaining in institutions was, on 30th September 1899, 
12,795. The total number of prisoners was 6772, a reduction of 
679 from the year before. The birth-rate in 1895 was 27*02 per 
thousand, and was tho highest in any census year sineo 1860. In 
1898 it is estimated to have been 27*37. Of all the children born 
in Massachusetts in 1898, 32*35 per cent, were of native-born 
parents, 48*24 per cent, were of foreign-born parents, 19*02 per 
cent, were of parents of whom one was foreign-born, and *39 per 
cent, wero of un reported parentage. Tho death-rate in 1895 was 
19*01 per thousand, which is less than in any census year since 
1870. The death-rate of 1900 was 17*7. 

J'olitics . — Since 1820 the payment of at least a poll-tax had 
been one of the pro-rcquisitcs to the exercise of the suffrage, but 
this requirement was annulled by a constitutional amendment 
adopted by the people in 1891. An educational test is exacted for 
tho privilege of voting, every voter being required to read the 
constitution of the commonwealth in the English language, and 
to write his name. The number of legal voters in 1895 was 
560,802. In the Presidential election of 1896, when an unpre- 
cedentedly large vote was cast, tho number of voters registered was 
490,554, or nearly 20 per cent, of the population, and of these 
401,568 actually voted, or nearly 82 per cent. Massachusetts is 
one of the only two states in the Union in which elections for state 
officers are now held annually. In 1896 two amendments to the 
constitution, establishing biennial elections of state officers and 
of members of the general court, were defeated by a large majority. 
At all elections official ballots are furnished, and are marked and 
cast by the voter under provisions of the so-called Australian 
Ballot Act, which ensuro absolute secrecy. A limited suffrage was 
conferred upon women in 1879. At the present time every female 
citizen having tho qualifications of a male voter may vote in the 
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city And town elections for members of the school committee. 
This privilege has not been very generally exercised. In 1899 
there were 38,110 registered women voters, and of these only 
35 A per cent voted, whereas of the registered male voters 774 per 
eent. voted. In the city of Boston, however, where much interest 
was felt in the election, 87 & of the registered women voted, a 
larger proportion than that of m?n who voted at the state eloction 
a month earlier. Efforts are annually made to extend female 
suffrage to the eloction of other municipal officers and to state 
officers, but these otforts have not proved successful. In 1895 all 
jiersons qualified to vote lor the school committee were given an 
opportunity to vote upon the question, “Is it expedient that 
municipal suffrage bo granted to women l” with the following 
results 

Yen, No. 

Male voters . . 87,000 186,976 

Female „ . . 22,204 8G1 

Since 1880, with tho exception of 1883, and of 1891-94, Massa- 
chusetts has annually elected a Republican governor, and the 
majority of the Republican party in both branches of the legis- 
lature has usually been very largo. The division in the Demo- 
oratio party, duo to its declaration in ftivonr of tho free coinage of 
silver at tho ratio to gold of 18 to 1, has tended to increase the 
Republican preponderance. 

Liquor Laws. — In 1881 a local option law was passed, providing 
for tho granting of licences for the sale of liquor only in cities and 
towns voting at tho annual election to authorize their issue. In 
1888 tho number of licences which may be granted iu munici- 
palities voting in favour of their issuo was limited to one for each 
1000 inhabitants, except in Boston, where one licence may be 
issued for every 500 inhabitants. Tho vote varies from year to 
year, and it is not unusual for a certain number of municipalities 
to ohango from “licence” to “no licence,” and vice verad. The 
general result has been that centres of population, especially 
where the foreign element is large, usually vote “Year while 
those in which liativo population predominates, as well as the 
smaller towns, usually vote “No.” Through a growing acquies- 
cence in the operation of tho local option law, tho relative im- 
portance of the vote of the Prohibition party has of lato years 
diminished. 

Patents and Pont.—' Tho number of patents for inventions issued 
was in 1898 one to every 1428 persons in tho population, this 
ratio being exceeded in Connecticut only. The total postal receipts 
for 1898 wore 85,759,154, an amount exceeded in Illinois, New 
York, and Pennsylvania only. 

Finances. — Tho aggregate valuation made by local assessors of 
property, real and personal, was, in 1899, 8*2,876,021,222. Certain 
descriptions of personal proporty — of which tho largest items are 
the taxable excess of the valuation of corporations over their visible 
and tangible proporty which is locally taxed, and the taxable 
savings banks deposits — are not subject to valuation by municipal 
assessors, but are made to contribute to the revenues of the com- 
monwealth. If those descriptions of proporty are included, the 
valuation iu 1899 was: real estate, 82,247,094,547 ; personal 
property, $1,515,605,757 ; total, $3,762,700,304. The total valua- 
tion of the capital stock of corporations in 1899 was $707,183,138, 
an increase ot $81,588,118 over that of 1898. The aggregate net 
state debt, i.e. t after deduction of the several sinking funds, has 
increased rapidly from $6,140,380 in 1896 to $16,869,171 in 1900. 
This increase lias been chiefly duo to the erection of important 
public buildings, to the construction of state highways and metro- 
politan park roadways, to the improvement of Boston harbour, to 
the abolition of grade crossings of railways, and to the expenses 
incurred in the Spanish war of 1 898. The aggregate net debt of 
the municipalities was, in 1899, $128,051,487, or 4^ per cent, of 
the local valuation, a proportion greater than that in any other 
year subsequent to 1879, when it was tho same. 

JSknJfcs.-— The increase iu savings banks dej>osits in 1899 over 
those of tho previous year was $29,559,124, tho greatest gain in 
any year since 1834, when reports were first required by law. In 
1895 the average deposit to each account was $337, and to each 
person of tho population, $175 ; both of these pro[>ortions are 
steadily mounting, and furnish an accurate test of the general 
prosperity and thrift. In 1899, when the deposits aggregated 
$518,202,048, there were 1,477,447 accounts, with an average of 
$350 to each. The number of national banks in operation in 
Massachusetts on 31st October 1899 was 250, a number exceeded 
only in New York, Pennsylvania, and Ohio. The paid-up capital 
of these banks was $80,827,500, second only to the amount so 
invested in New York. There are 36 trust companies transacting 
business, with deposits of $129,652,632 and total assets of 
$156,337,419. 

Railways.— The total length of railway lines within the 
commonwealth in 1899 was 2107. The total length of main 
track of street railways worked by electricity was 1537, and is 
increasing rapidly. The aggregate capital stock of the 46 railway 


corporations, 80 th June 1899, was $218,255,282. The aggregate 
capital stock of the 116 street railway companies, 80th September 
1899, $41,880,143. 

Commerce . — In tbe magnitude of its foreign commerce Boston is 
the second port in the United States, being surpassed only by New 
York. For tbe year ending 30th June 1900, the total value of 
exports was $148,708,232, or nearly one-tenth of the total exports 
of the United States. The total value of imports for the same 
period was $61,452,370. 

Manufactures. —In 1900 Massachusetts ranked third among the 
states of the Union in the amount of capital invested in manu- 
factures and in the number of hands employed, and fourth in the 
value of manufacturing products. In the textile industry Massa- 
chusetts continues to be the foremost state in the Union. In 1900 
its textile products exceeded those of Pennsylvania, the state 
ranking next to it, by 35*2 per cent. The growth of manufactures 
during the decade 1890-1900 is Bhown by the following general 
statistics : — 



1890. 

1900. 

Per cent, 
of 

Increase. 

Number of establish- 
ments . 

Capital 

Salaried officials, 
clerks, &c. 

Salaries . 
Wage-oarners . 

Total wages 

M iscellaneous expenses 
Cost of materials used 
Value of products 

26,923 

$680,032,341 

87,912* 

$33,826,172* 

447,270 

$206,844,337 

$63,083,782 

$478,199,434 

$888,160,403 

29,180 

$828,204,287 

27,860 

$81,267,630 

497,448 

$228,240,442 

$73,209,016 

$652,717,955 

$1,035,198,989 

8*4 

30*7 

26 *5 8 
7*6 a 
11*2 
10*9 

16 T 
16-8 
16*6 


The following table shows tho statistics of the principal manu- 
facturing industries, with the number of establishments, capital, 
average number of wage -earners (exclusive of salaried officials, 
clerks, &c.), and the value of products 


Industries 

O .C , 

III 

ess 

S »i « 

Capital. 

Wage- 

earners. 

Value of 
Products. 

Boot and shoe cut stock 

270 

55,470,277 

4,890 

818,288,922 

Boots and shoos, factory 
product .... 

040 

87,577,030 

68,646 

117,116,248 

Boots and shoes, rubber 

6 

13,157,821 

6,250 

16,490,016 

Carriages and waggons 
Clothing, men’s . 

888 

6,694,939 

8,104 

6,118,121 

194 

3,793,174 

8,888 

9,880,964 

,, women’s 

119 

1,016,991 

8,448 

6,201,660 

Confectionery 

249 

2,212,389 

2,942 

7,014,582 

Cordage ami twine 

Blectrical apparatus and 
supplies .... 

19 

7,097,434 

8,308 

9,086,671 

54 

8,259,012 

5,202 

10,490,801 

Foundry and machine-shop 
products .... 

825 

02,498,989 

82,234 

56,290,169 

Furniture, factory product . 

120 

10,987,220 

6,092 

11,244,603 

Iron and steel 

8 

13,738,593 

0,125 

18,491,159 

Jewellery .... 

188 

4,917,105 

6,690 

10,316,884 

Leather — tanned, curried, 
and finished 

119 

15,817,940 

7,010 

20,007,714 

Liquors, malt 

40 

18,130,023 

1,661 

11,265.018 

Lumber 

096 

10,878,208 

6,202 

12,818,611 

Paper and wood pulp . 

93 

20,092,922 

9,001 

22,141,401 

Printing and publishing 
Rubber and elastic goods . 

981 

19,825,960 

10,359 

28,904,680 

70 

11,818,050 

6,944 

13,886,059 

Slaughtering and meat-pack- 
ing, wholesale . 

11 

9,010,672 

2,887 

27,505,698 

Sugar and molasses, refining 

7 

18,974,046 

274,332,129 

692 

19,620,882 

Textiles 

512 

149,840 

214,000,980 


The textile industries employed 80 per cent, of the wage-earners 
engaged in manufactures, and the products were valued at 20*7 per 
cent, of the total value of the products. Of these industries the 
most important subdivisions, with the value of their products, are 
the following : carpets and rugs, $6,966,237 ; cotton goods, in- 
cluding cotton smallwares, $111,125,175; dyeing and finishing 
textiles, $8,868,290 ; hosiery and knitted goods, $6,620,257 ; silk 
and silk goods, $5,957,532; woollen goods, $30,888,104; and 
worsted goods, $40,557,863. 

Agriculture, &c.— In 1900 there were 87,715 farms, containing 
8,147,064 acres, of which 41*1 per cent, was improved land. The 
total value of farm property was $182,646,704, and was made up as 
follows : land, improvements, and buildings, $158,019,290 ; imple- 
ments and machinery, $8,828,950 ; live stock, $15,798,464. During 
the preceding year the expenditure for labour was $7,487,280 ; and 
for fertilizers, $1,820,600. Of the total number of farms 90*4 per 
cent, were worked by the owners, 8*3 per cent, by cash tenants, 

1 Includes proprietors and firm members, with their salaries. 

8 Decrease. 





M AS SACHUSETTS 571 


and 1*8 per cent by share tenants. The total value of farm 
products in 1899 was $42,298,274 ; the acreages, quantities, 
and values of the principal crops are shown by the following 
table - 


Product*. 

Acres. 

Quantity. 

Value. 

Indian com . 

Hay and forage . 
Tobaooo 

Potatoes 

Small fruits . 
Orchard fruits 
Forest products . 
Flowers and plants 

39,131 

610,023 

3,827 

27,521 

8,346 

67,268 

*584 

1,589,980 bushels 
856,505 tons 
6,406,570 lb 
8,846,590 bushols 

3,158,781 bushols 

$771,277 

9,056,854 

956,399 

1,800,937 

1.493.714 
1,170,868 

1.944.714 
1,639,760 


The most important orchard fruit was apples; in 1900 the 
number of trees was 1,852,046, which yieldea the preceding year 
3,023,436 bushels of fruit. The number and value of farm animals 
in 1900 were as follows 184,562 dairy cows, $6,546,954 ; 101,382 
other neat cattlo, $1,583,963 ; 75,034 horses, $5,826,457 ; 83,869 
sheep (not including lambs), $142,076 ; 78,925 swine, $549,617. 

The amount of capital invested in the fishing industry in 1895 
was $5,338,828, and the value of the produots $5,703,143. 

Education,— The aggregate sum raised by taxation and ex- 
pended upon the publio schools was, in 1899, $13,624,814, or an 
average amount for each child in the average membership of the 
public schools of $34. The ratio of pupils in high schools to 
the whole number in all the schools is 8J per cent., and is increas- 
ing. The ratio of private school pupils to all the pupils in the 
state is Iobs than 1 to 7. Fifty cities and towns maintain free 
evening schools. The proportion of women employed as teachers in 
the publio schools to that of mon so employed is about 10 to 1. 
The average pay of male teachers per month is $136, of female 
teachers $51. The average number of months (20 school days 
each) during which the public schools are kept open is 9 T V Tho 
commonwealth maintains ten normal schools. In 1894 manual 
training was made a part of the school system of all municipalities 
having 20,000 inhabitants. By a recent law, cities in which there 
are in operation 450,000 spindles may maintain textile schools, 
the commonwealth contributing, up to $25,000, a sum equal to 
the amount appropriated for tho purpose by such city or paid by 
individuals. Two such schools in Lowell and Now Bedford arc 
already in successful operation. The commonwealth maintains on 
board the U.S.S. Enterprise a nautical training-school for instruc- 
tion in the science and practice of navigation. The regular course 
is two years, and tho average number of pupils is rather over 100. 
During the Spanish war more than 50 per cent, of the graduates 
and cadets of this school enlisted in the United States service. 
Of the 353 cities and towns only five, representing less than one- 
half of 1 per cent, of tho population, are without free library 
privileges, and in three of theso there are association libraries which 
charge a small fee. The Boston Public Library is the largest free 
municipal library in tho world, and tho Harvard University 
Library is exceeded in the United States only by this and by the 
Congressional Library at Washington. Of the adult male popula- 
tion of the stato in 1900, 6*4 per cent, were illiterate (unable both 
to read and write). Of the 53,694 persons in this class, 48,615 
were foreign -born. 

Charitable Institxdiom. — The Massachusetts reformatory for men 
at Concord was opened in December 1884 ; the reformatory prison 
for women at Sherbom in October 1877. In both the reformation 
of the inmates is the principal purpose of the discipline and in- 
struction, rather than mcro punishment or detention. In 1892 
tho Massachusetts hospital for dipsomaniacs and inebriates was 
established, to which justices are authorized to commit patients 
for a period of two years. The average number of inmates is about 
175. In 1898 a separate hospital for epileptics was opened, and in 
the same year, in the central portion of the state and at an eleva- 
tion of 1200 feet, the Massachusetts hospital for consumptives and 
tuberculous patients, tho first publio hospital for tuberculous 
patients in the United States. It receives about 200 patients in 
such stages of tho disease as admit of arrest or euro, tho chief 
feature of the treatment, both in summer and wintor, being what is 
known as hyperaeration. 

Public Enterprises. — During recent years the commonwealth has 
undertaken certain noteworthy enterprises, as the agent of the 
several municipalities in the immediate vicinity of Boston con- 
stituting what is known as the Metropolitan District. Tho greatest 
Bingle enterprise ever undertaken i>y tho commonwealth is the 
bringing to this metropolitan district of tho water of tho Nashua 
river from Olinton, at a distance of 40 miles from Boston. Tho 
original estimate of the cost of this work was $27,000,000. In 
1898 the daily average quantity of water consumed by each 
inhabitant in the district was 103 gallons. Tho commonwealth 
joined the city of Boston in the construction of a subway beneath 
the most congested portion of the city for the passage of electrio 


cars. For the better accommodation of the increasing commerce of 
the port of Boston, tho commonwealth has bought a considerable 
frontage upon the harbour lines, has begun the construction of a 
dock capable of receiving the largest vessels, and has supplemented 
the work of the United States Government in deepening the 
approaches to the wharves. It has secured as publio reservations 
the summit and Bides of Groylock (almost 3500 feet high) in the 
north-western corner of the "state, and of Wachusett (2018 feet) 
near the centro. Since 1885 a largo expenditure has been incurred 
in the abolition of grade crossings of railways and highways, which 
tho increasing density of tho population rendered a grave danger. 
The usual allotment of tho cost of this work is as follows : — 65 per 
cent, is paid by tho railway company, 25 per cent, by the com- 
monwealth, and 10 per cent, by tho municipality in which tho 
crossing is located. Since 1894, when the work was begun, tho 
commonwealth lias spent $3,000,000 in the construction and main- 
tenance of stato highways, tho cost being apportioned between tho 
commonwealth and tho country in the proportion of 3 to 1. 

The attempt to exterminate the Gipsy Moth, Ocneria (or more 
properly Porthetria) dispar , has attracted much attention. This 
notorious pest was introduced into Massachusetts in 1869 by a 
French naturalist, who was conducting experiments with various 
silk-producing insects with a view to the commercial value of the 
cocoon. Being allowed to escapo, the Gipsy Moth multiplied 
until its increasing depredations woro deemed too serious to bo 
dealt with by individuals or evon by towns, and in 1890 the 
commonwealth entered upon tho task of extermination. Since 
then a largo force of mon lias been annually employed in tho work, 
and an aggregate of $1,155,000 expended; but though tho area 
infested has boon reBtrioted, extermination has not yet boon 
accomplished. 

Legislation . — In 1885, owing to certain local conditions, the 
legislature placed tho administration of the police department of 
Boston, including the granting of liquor licences, in tho hands of 
a hoard of three commissioners appointed by the govornor ; and in 
1894 a similar board was created for Fall River. In each case the 
result has been an improvement in administration ; but it is 
generally conceded that only exceptional conditions can justify 
this interference on the part of the state with the duty and right 
of local self-government, and two subsequent measures establishing 
such boards in other cities were dolbatcd by executive veto. 
State boards of registration in pharmacy, in dentistry, and in 
medicino have been established, to determine and certify tho 
qualifications of applicants. Since 1886 a stato board of arbitra- 
tion and conciliation has existed for tho peaceful settlement of 
controversies between employers and employed. An Act was 
passed ill 1895 providing for tho imposition of indeterminate 
sentences on all convicts sentenced to tho state prison othorwiso 
than for life or as habitual criminals. Under this Act a maximum 
and a minimum term are established, and upon the expiration of 
the latter a revocable permit to bo at liberty may bo issuod. The 
Habitual Criminals Act provided that a person convicted of 
a felony, who has previously served two sentences of not less 
than three years each, shall be deemed a habitual criminal, and 
shall be punished by imprisonment for twenty- five years. In 1898 
electrocution was substituted for hanging in all cases where the 
death penalty is imposed. For the purpose of proventing the 
products of prison labour from entering into injurious comjietition 
with the products of free labour, legislation of increasing stringency 
has limited tho number of prisoners who may bo employed in 
specific industries. The employment of prisoners is no longer 
determined by its financial result. Clothing for use in tho different 
institutions of tho state is made in the prisons from cloth woven on 
hand-looms, and other processes are performed without the use of 
machinery. Authority has been given by tho legislature for tho 
purchase of waste land, not exceeding 1000 acres, for the purpose 
of reclaiming it by tho labour of prisoners from tho gaols 
and houses of correction. Tho so-called Torrens or Australian 
system for the registration of land titlos has been adopted, and a 
court created for its administration. The hours of labour of 
women and children in mills and factories have been limited by 
legislation, and in 1899 eight hours were made to constitute a 
day’s work for all labourers, workmen, and mechanics employed 
by or on behalf of any city or town adopting the Act at an annual 
election. Acts have boon passed extending the common -law 
liability of employers, prohibiting the manufacture and sale of 
clothing made m unhealthy places (known as sweating-shops), and 
authorizing cities and towns to provide free lectures and to 
maintain public baths, gymnasia, and playgrounds. The refer- 
endum lias been sparingly used in matters of local concern. In 
tho case of all quasi-public corporations, rigid laws have been 
enacted prohibiting tno issue of stock or bonds unless the par 
value is first paid in, prohibiting the declaration of any stock or 
scrip dividend, and requiring that now stock shall be offered to 
stockholders at not less than its markot value, to be determined 
by the proper state officials, any shares not so subscribed for to be 
sold at public auction. These laws are aimed at preventing fictitious 
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capitalization and “stock- watering." What is known as civil 
service reform legislation was first applied to the public service of 
Massachusetts in 1884. By subsequent legislation it has been 
provided that veterans of the War of the Rebellion passing the 
required examination shall be appointed in preference to a person 
not a veteran, and that the appointing power may, in its discretion, 
appoint a veteran without examination. 

The Spanish IVar.— The formal declaration of war with Spain, 
adopted by Congress 25th April 1898, was made to date from the 
21st. On the very day after war was thus formally declared the 
First Regiment Heavy Artillery, M. V.M., fully armed and equipped, 
was sent to Fort Warren in Boston harbour, then almost wholly 
unprotected by national troops, upon which it was thought, for 
a brief time, that a hostile attack might be made. In response 
to the calls of the President, Massachusetts contributed to the 
national Hervioe the regiment above named, five infantry regiments, 
and nearly its entire naval brigade, which saw active service in 
the blockading squadron and in coast defence duty. The total 
number furnished by Massachusetts to the national Government 
was 11,780. The quota assigned in the President’s calls was 7888. 
The several militia regiments entered tho U.S. service with such 
equipment in arms, clothing, tentage, and commissary and surgical 
supplies m placed them among tho most thoroughly- equipped 
regiments furnished by any state during this brief war. Two of 
the infantry regiments, tho 2nd and 9tli, were a part of the force 
engaged in tho reduction of Santiago, and suffered severely through 
disease and hardship. Tho 6th regiment took part in the peacoful 
occupation of Porto Rico. Tho other two infantry regiments were 
stationed at camjw in tho Southern states, but tho early close of 
the war prevented their being ordered out of tho country. A most 
important work in furnishing supplies and medical stores to 
regiments in camp and to soldiers in hospital was performed by 
tho Massachusetts Volunteer Aid Association. This association 
also equipped a hospital ship— purchased by the commonwealth — 
with every appliance whicli could minister to the comfort and 
recovery of those committed to its care. In addition to the 
amount allowed by tho U.S. Government, the commonwealth 
provided for tho payment of $7 per month to every non-commis- 
sioned officer, soldier, or marine entering the service of the United 
States as a part of tlio quota of the commonwealth. (r. Wo.) 

MaSSagO. — The word massage has of late years 
come into general use to signify the method of treating 
disease or other physical conditions by manipulating the 
muscles and joints. According to Littrd, tho word is 
derived from the Arabic mass, and has the specific 
meaning of “pressing the muscular parts of the body 
with the hands, and exercising traction on the joints in 
order to give suppleness and stimulate vitality.” It was 
probably adopted from the Arabian physicians by the 
French, who have played a leading part in reviving this 
method of treatment, which has been practised from time 
immemorial, and by tho most primitive people, but has 
from time to time fallen into disuse among Western 
nations. In the Odyssey the women are described as 
rubbing and kneading the heroes on their return from 
battle. In India, under the name “shampoo” (tshdm- 
pud ), the same process has formed part of the native 
system of medicine from the most remote times; pro- 
fessional mowers were employed there by Alexander the 
Great in 327 ac. In China the method is also of great 
antiquity, and practised by a professional class; the Swedish 
gymnastic system instituted by Ling is dorived from the 
book of Cong-Fou, the bonze of Tao-Sse. Hippocrates 
describes and enjoins the use of manipulation, especially 
in cases of stiff joints, and he was followed by other Greek 
physicians. Oribasius gives an account of the application 
of friction with the bare hands, which exactly corresponds 
with the modern practice of inaBsage. It is worthy of 
note that the treatment, after being held in high esteem 
by tho leading Greek physicians, fell into disrepute with 
the profession, apparently on account of its association 
with vicious abuses. The same drawback has made itself 
felt in tho present day, and can only be met by the most 
scrupulous care in the choice of agents and the manner 
of their employment. Among the Greeks, Romans, 
Egyptians, and, later, the Turks, massage came to be 
part of the ordinary procedure of the bath without any 


special therapeutic intention, and the usage has survived 
until to-day ; but that mode of application was no doubt 
a refinement of civilized life. Medical rubbing is older 
and more elementary than bathing, as we see from its 
employment by savages. Probably it was evolved inde- 
pendently among different races from the natural instinct 
— shared by the lower animals — which teaches to rub, 
press, or lick any part of the body in which uneasiness is 
felt, and is therefore the oldest of all therapeutic means. 
Its systematic use among savages, not only for the re- 
moval of fatigue, but &1bo for the treatment of disease, is 
sufficiently attested by Captain Cook’s experience with 
the Pacific islanders. The interesting account of his 
treatment by the natives of Tahiti, for an attack of 
sciatica, is worth quoting : — 

The manner in which our commander was freed from a rheumatic 
complaint, that consisted of a pain extending from the hip to tho 
foot, deserves to be recorded. Otoo's mother, his three sisters, 
and eight other women went on board for tho express purpose of 
undertaking the cure of his disorder. Ho accepted of their friendly 
offer, had a bed spread for them on the cabin floor, and submitted 
himself to their directions. Being desired to lay himself down 
amongst them, then, as many of them os could get round him, 
began to squeeze him with both hands, from head to foot, but 
more particularly in tho |>art where the pain was lodged, till they 
made his bones crack, and his flesh became a perfect mummy. 
After undergoing this discipline about a quarter of an hour, he 
was glad to bo released from tho women. The operation, however, 
gave him immediate relief ; so that ho was encouraged to submit 
to another nibbing down before he went to hod ; the consequence 
of which was that he was tolerably easy all the succeeding night. 
His female physicians repeated their prescription the next morning 
and again in the evening; after which his pains were entirely 
removed and the cure was perfected. This operation, which is 
called romec, is universally practised among these islanders, being 
sometimes performed by tho men, but more generally by tho 
women. — Third Voyage . 

According to Weiss, the therapeutic use of massage was 
revived in Europe by Fabricius ab Aquapendente, who 
applied it to stiff joints and similar conditions. Para- 
celsus, in his De Medicina jEgyptiorum (1591), gives a 
description of methodical massage as practised by tho 
Egyptians quite on modern lines. Thereafter it appears 
to have been adopted here and there by individual prac- 
titioners, and various references are made to it, especially 
by French writers. The word “massage” occurs in an 
essay written by Piorry for a large encyclopaedia which 
appeared in 1818, but it was probably used before. The 
practice was gradually advocated by an increasing number 
of modical men. In Great Britain it was called “ medical 
rubbing,” and at Edinburgh Beveridge had a staff of 
eight trained male rubbers. A book published by 
Estrad&ro in 1863 attracted much attention, but tho man 
who contributed most to the modern popularity of 
massage was Metzger of Amsterdam, who began to use it 
tentatively in 1853, and then proceeded to study and 
apply it methodically. Ho published an essay on the 
subject in 1868. The modern refinements of the treat- 
ment are chiefly due to him. At the same time, its 
application by Weir Mitchell to hysterical and other 
nervous conditions, in conjunction with the “rest cure,” 
has done much to make it known. 

Massage, as now practised, includes several processes, 
some of which are passive and others active. ’ The former 
are carried out by an operator, and consist of rubbing and 
kneading the skin and deeper tissues with the hands, and 
exercising the joints by bending the patient’s limbs. The 
active movements consist of a special form of gymnastics, 
designed to exercise particular muscles or groups of 
muscles. In what is called “Swedish massago” the oper- 
ator moves the limbs while the patient resists, thus bringing 
the opposing muscles into play. Some writers insist on 
confining the word “massage” to the rubbing processes* 
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and use the general term “ manipulation ” to cover all the 
movements mentioned ; but this is a verbal subtlety of no 
importance. It is evident that alike among the Greeks, 
the Orientals, and savage races, the two processes have 
always been applied as part of the same treatment, and 
the definition quoted above from Littre goes to show that 
the word “ massage ” is properly applied to both. 

Rubbing has been subdivided into several processes, namely, (1) 
stroking, (2) kneading, (3) rubbing, and (4) tapping, and some 
practitioners attach great importance to the application of a 
particular process in a particular way. As a rule, oils and other 
lubricants arc not used. But, however it may be applied, the 
treatment acts essentially by increasing circulation and improving 
nutrition. It has been snown by Lauder Brunton that more blood 
actually ilows through the tissues during and after rubbing. The 
number of red corpuscles, and, to some extent, their haemoglobin 
value, are also said to be increased (Mitchell). At the same time 
the movement of tlie lymph stream is accelerated. In order to 
assist the flow of blood and lymph, stroking is applied con tri petal ly, 
that is to say, upwards along the limbs and tho lower part of the 
body, downwards from tho head. The effects of the increased 
physiological activity set up are numerous. Functional ability is 
restored to exhausted muscles by tho removal of fatigue products 
and tho induction of a fresh blood supply ; congestion is relieved ; 
collections of serous fluid are dispersed ; secretion and excretion arc 
stimulated ; local and general nutrition are improved. These 
effects indicate the conditions in which massage may be usefully 
applied. Such are various forms of paralysis and muscular wasting, 
chronic and suliacuto affections of the joints, muscular rheumatism, 
sciatica and other neuralgias, local congestions, sprains, contractions, 
insomnia and some forms of headache, in which downward stroking 
from the head relieves cerebral congestion. It has also been used 
in amernia, hysteria and “neurasthenia,’' disorders of the female 
organs, melancholia and other forms of insanity, morphinism, 
obesity, constijwtion, inflammatory and other affections of tho eye, 
including even cataract. General massage is sometimes applied, us 
a form of passive exercise, to indolent jwrsoiis whoso tissues are 
overloaded with the products of incomplete metabolism. 

As with other methods of treatment, there has been a tendency 
on the part of somo practitioners to exalt it into a cure-all, and of 
others to ignore it altogether. Of its therapeutic value, when 
judiciously used, thero is no doubt, but it is for the physician or 
surgeon to say when and how it should be applied. lie will be 
guided by tho condition of the patient, and tho effect he desires to 
produce m directing the employment of light and superficial friction, 
or deep and firm pressure, locally or generally, for a short or a long 
time, at long or short intervals. Affections to which it is not 
applicable arc fevers, pregnancy, collections of pus, acute inflamma- 
tion of the joints, inflamed veins, fragile arteries, wounds of tlio 
skin, and, generally Hi>eaking, those conditions in which it is not 
desirable to incrooso the circulation, or in which tho patient cannot 
boar handling. In such conditions it may have a very injurious 
and even dangerous effect, and therefore should not bo used in a 
haphazard manner without, competent advice. 

The revival of massage in Europe and America has called into 
existence a considerable number of professional operators, both mule 
and female, who may be regarded as forming a branch of the nursing 
profession. Some of these are trained in hospitals or other institu- 
tions, some by private practitioners, and some not at all. Similarly, 
some are attached it) organized societies or institutions, while others 
purBuo their calling independently. Without going bo far as to 
make massing a dosed profession, it is obviously desirable to have 
some guarantee of com}>eteucy. Several tilings are required for a 
good operator. One is physical strength. l)oep massage is very 
laborious work, and cannot be carried on for an hour, or even half 
an hour, without unusual muscular power. Feeble persons cannot 
practise it effectively at all. Tho duration of a sitting may vary 
From five or ton minutes to an hour. For general massago at least 
half an hour is required. The Tahitian women completed a heroic 
operation on Captain Cook in a quarter of an hour, but thoro were 
twelve of them, and no doubt tliey took turns. A single mower 
should have strength enough to do tho work without too obvious 
exhaustion, which gives the patient an unpleasant impression. A 
second requirement is tactile and muscular sensibility. A person 
not endowed with a fine sense of touch and resistance is liable to 
exert too great or too little pressure ; the one hurts the jMitient, the 
other is ineffective. Then skill and knowledge, which can only bo 
acquired by a course of instruction, are necessary. Finally, somo 
guarantee of cleanliness and character is almost indispensable. 
Independent massers may jjossess all these qualifications in a higher 
degree than those connected with an institution, but they may also 
be totally devoid of them, whereas connexion with a recognized 
hospital or society is a guarantee for a certain standard of efficiency. 
In London there are several such institutions, which train and send 
out both male and female massers. The fee is 5s. an hour, or from 
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two to four guineas a week. On the Continent, whore trained 
massers arc much employed by some practitioners, the foe is con- 
siderably lowor ; in the United States it is higher (sco Nuksing). 
For reasons mentioned above, it is most desirable that patients 
should be attended by operators of their own sox. If this is not 
insisted upon, a valuable therapeutic means will be in danger of 
falling into disrepute both with tho medical profession and tho 
general public. 

Massa Marittima, a town and bishop’s seo of 
the province of Grosseto, Tuscany, Italy, 24 miles north- 
north-west of Grosseto. It has a cathedral, and mines of 
iron, mercury, lignite, and coj>]>er, with foundries, iron- 
works, and olive-oil mills. At Folloniea, on tho coast, but 
in this commune, are the furnaces in which are smelted 
the iron ore of Elba. There are also mineral springs 
and jets of boracio acid vapour. Population ( 1899), 3500. 

Massawa. Sec Eritrea. 

Massenet, imlls > Frtfdtfrlc Jules (1842- 

), one of the most individual of modern French 

composers, was born at Montand, 12th May 1842. He 
studied at the Paris Conservatoire, where lie obtained the 
Grand Prix do Romo in 1863 with tho cantata David 
Rizzio. He has composed the following operas t La 
Grande Tantc , one act, Opdra Comiquc, 1867 ; Don Cesar 
de Llazan, three acts, Opera Comiquc, 1872; Le lioi de 
Lahore , five acts, Opera, 1877 ; Herod iade, fivo acts, 
Brussels, 1881 ; Manon, five acts, Opera Comique, 1884; 
Le Ckly four acts, Opera, 1885 ; Esclarmonde, four acts, 
Opera Comique, 1889 ; Le Mage, five acts, Opdra, 1891 ; 
Wert her, four acts, Vienna, 1892 ; 'Thais, three acts, 
Opera, 1894; Le Portrait de Manon, one act, Opdra 
Comique, 1894 ; La Navarraise, two acts, Covent Garden, 
1894 ; Sajdio , Opera Comique, 1897 ; Cendrillon, Opdra 
Comiquc, 1900; Griselulis , Opera Comique, 1901; Le 
Jongleur de Notre Dame, Mentone, 1902. Massenet’s 
other works include Marie Madeleine , sacred drama 
1873); Eve, a mystery (1875); La Vierge, sacred legend 
1880); six orchestral suites entitled Scenes Hongroises, 
Scenes Pittoresques , Scthws Dramatiqnes, Scenes Napoli- 
taines , Scenes de F eerie. Scenes Alsaciennes ; music to the 
tragedy Les Erynnies, to Theodora ,Le Crocodile, L* Hetman; 
a requiem, Narcisse ; an idyll, Bihlis ; a Scene Antique ; 
several sets of songs, entitled Poe me d-Avril , Poeme 
d' Amour, Poeme dJ Liver, Poeme < VOctobre , L*oeme Pastoral, 
J'oeme du Souvenir; also a large numlier of detached 
songs. The foregoing list will suffice to show that 
Massenet is one of the most prolific composers of his time. 
He was professor of composition at tho Conservatoire 
from 1878 to 1896. Among his pupils the following 
have already distinguished themselves : Hillemacher, 
Marty, Bruneau, Vidal, Piernd, Leroux, and Charpentier. 
Massenet undoubtedly possesses a style of his own, one 
which it is impossible to mistake. He is at his best in 
music descriptive of the tender passion, and many of the 
love scenes in his operas are very beautiful. Like all 
individual composers, lie has his mannerisms, and these 
have not lacked imitators. His ideas with regard to 
operatic construction do not appear to be absolutely 
defined. At any rate, he lias never given a strict adherence 
to the forms of either the old-fashioned opera or the 
modern lyrical drama, usually preferring to compromise 
between the two. Manon is perhaps his most popular 
opera. 

Massey, Gerald (1828 ), English poet, was 

born near Tring, Hertfordshire, on the 29th of May 1828. 
His parents were in humble circumstances, and Massey 
was little more than a child when he was set to hard work 
in a silk factory, which he afterwards deserted for the 
equally laborious occupation of straw -plaiting. These 
early years were rendered gloomy by much distress and 
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deprivation, against which the young man strove with 
increasing spirit and virility, educating himself in his 
spare time, and gradually cultivating his innate taste for 
literary work. He was attracted by the movement known 
as Christian Socialism, into which he .threw himself with 
whole-hearted vigour, and so became associated with 
Maurice and Kingsley. His first public appearance as a 
writer was in connexion with a journal called The Spirit 
of Freedom^ of which he became editor, and he was only 
twenty-two when he published his first volume of poems, 
Voices of Freedom and Lyrics of Love . These he followed 
in rapid succession by The Ballad of Babe Christabel 
(1854), War Waits (1855), Havelock? s March (1860), and 
A Tale of Eternity { 1869). Many years afterwards, in 1890, 
he collected the best of the contents of these volumes, with 
additions, into a two-volume edition of his poems called 
My Lyrical Life. He also published works dealing with 
spiritualism, the study of Shakespeare’s sonnets, and 
theological speculation. It is generally understood that he 
was' the original of George Eliot’s Felix Holt. Massey’s 
poetry has a certain rough and vigorous element of 
sincerity and strength which easily accounts for its 
popularity at the time of its production. He treated the 
theme of Sir Richard Grenville before Tennyson thought 
of UBing it, and handled it with much force and vitality. 
Indeed, Tennyson’s own praise of Massey’s work is still its 
best eulogy, for the Laureate found in him “ a poet of fine 
lyrical impulse, and of a rich kalf-Oriental imagination.” 
The inspiration of his poetry is essentially British ; he was 
a patriot to the core. Crudities of expression and melody 
are only to bo expected in a talent reared among such un- 
poetic surroundings ; but even where, as Tennyson said, 
he makes the “good old English tongue crack and sweat,” 
the inequality of tone is really due to a superabundance 
of force, irresistible and infectious, if not always under 
control. He has the true lyric ring, the note of natural 
and spontaneous melody, and his virile and buoyant verse 
deserves a more emphatic recognition than it would seem 
to have received at the hands of a younger generation. 

Massillon, a city of Stark county, Ohio, U.S.A., 
situated on the Tuscarawas* river, north-east of the centre 
of the state, at an altitude of 952 feet. It is on the Ohio 
canal, and on the Cleveland, Lorain and Wheeling, the 
Pennsylvania, and the Wheeling and Lake Erie railways. 
It is in a farming, coal, and building-stone region, and has 
large manufactories, including iron and steel works, agri- 
cultural implement works, paper-mills and glass-works. 
Population (1890) 10,092; (1900) 11,944, of whom 
1693 were foreign-born and 83 were negroes. 

Masson, David (1822 ), Scottish man of 

letters, was born at Aberdeen, 2nd December 1822, and 
educated at Marischal College. Intending to enter the 
Church, he proceeded to Edinburgh University, where he 
studied theology under Dr Chalmers, whose friendship he 
enjoyed until the divine’s death in 1847. However, 
abandoning his project of the ministry, he returned to his 
native city to undertake the editorship of The Banner , a 
weekly paper devoted to the advocacy of Free Kirk prin- 
ciples. After two years he resigned this post and went 
back to the capital, bent upon pursuing a purely literary 
career. There ho wrote a great deal for the firm of 
Messrs W. and R. Chambers, several of the volumes of their 
well-known “Educational Course” being Masson’s work, 
besides contributing to Fraser's Magazine , Dublin Uni- 
versity Magazine (in which appeared his essays on 
Chatterton), and other periodicals. In 1847 he came to 
London, where he found wider scope for his untiring 
energy and ample knowledge. His sympathy with Liberal 
principles was manifested by his accepting the secretary- 


ship of the “Friends of Italy,” a society which did much 
to promote Italian liberty, one of its leading members 
being Mr Stansfeld. In 1852 he was appointed professor 
of English literature at University College, London, in 
succession to A. H. Clough, and from 1858 to 186(3 he 
edited Macmillan's Magazine . In 1865 he was selected 
for the chair of English literature at Edinburgh, and this 
|K>st he retained till 1895. In 1879 he became editor of 
the Register of the Scottish Privy Council, and in 1893 
was appointed Historiographer Royal for Scotland. His 
magnum opus is his Life of Milton , in six volumes, the 
first of which appeared in 1858 and the last in 1880. He 
also edited De Quincey’s Collected Works ; and among his 
other publications are Essays , Biographical and Critical 
(1856, reprinted with additions, 1874), British Novelists 
and their Styles (1859), Dmcmmond of Hawthomden (1873), 
and Edinburgh Sketches (1892). 

Masulipatam, or Bandar, a seaport town of 
British India, administrative headquarters of the Kistna 
district of Madras, on one of the mouths of the river 
Kistna, 215 miles north of Madras city. Population 
(1881), 35,056; (1891), 38,809; municipal income 
(1897-98), Rs.65,710. It is a centre of the weaving in- 
dustry, and was formerly famous for printed chintzes and 
coloured kerchiefs. It is a station of the Church Mis- 
sionary Society. The port is only a roadstead, where 
vessels anchor 5 miles out. In 1897-98 the total sea- 
borne trade of the district was valued at Rs.27,51,324. 
It is proposed to construct a branch line from Bezwara 
on the Southern Mahratta Railway. Noble College had 
74 students in 1896-97, and there are two high schools, 
with 533 pupils. There are a club and two literary associa- 
tions, and four printing-presses, issuing a district gazette 
and three vernacular periodicals. Memories of Mrs Draper, 
Sterne’s “ Eliza,” are still cherished. 

Matabeleland. See Rhodesia (South). 

Matanzas, an important commercial city of Cuba 
and capital of Maianzas province, situated on the north 
coast, about 60 miles east of Havana. There are many 
large warehouses, rum distilleries, sugar-mills, and railway 
machine-shops. It is the chief outlet for an extensive 
sugar region to the south, the normal exports of sugar 
amounting to nearly $15,000,000 per annum. It is 
considered the healthiest city in the island. The streets 
are well laid out and paved ; there are several handsome 
ornamental plazas, and the better houses are large, 
commodious two-storey buildings. There are several club- 
houses, churches, and a large theatre. Near it are two of 
the most noted natural resorts of Cuba, the valley of the 
Y umuri, about two miles west, and the caves of Bellamar, 
a few miles east of the city. Railways run from Matanzas 
south, east, and west, making it the centre of communica- 
tion. The population in 1899 was 36,374. In the 
Spanish-American war of 1898 Matanzas was bombarded 
by the United States warships, and much amusement was 
created in Europe by the telegraphic announcement that 
one mule had been injured. The Matanzas mule has 
become proverbial. 

MatarOp a town of Spain, in the province of Barce- 
lona, on the Mediterranean coast, and on the railway 
running from Barcelona to France. Its population was 
19,918 in 1897. The local industries consist of manu- 
factures of linen and cotton goods, soap, paper, cremor, 
chemicals, starch, glass, leather, chocolate, liqueurs and 
alcohols, and flour- and saw-milling. Like most of the 
more progressive Catalan towns, Mataro has good modem 
public buildings and schools. 
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C alculating machines, designed for the 

mechanical performance! of numerical calculations, 
have in modern times come into over-increasing 

C *a cb Jneg M use ' ^h e 7 ma y classified as follows : — (i.) 
mac aaa. machines; the first invented by 

Pascal (1642). (ii.) Addition machines modified to 

facilitate multiplication; the first by Leibnitz (1671). 
(iii.) True multiplication machines; L6on Bellas (1888), 
Steiger (1894). (iv.^ Difference machines ; Muller (1786), 
Babbage (1822). (v.) Analytical machines; Babbage 

(1834). The number of distinct machinos of the first three 
kinds is remarkable and is being constantly added to, old 
machines being improved and new ones invented ; Professor 
R. Mehmke has counted over eighty distinct machines of 
this type. The fullest published account of the subject is 
given by Mehmke in the Encyclopaedic der Mathematischen 
Wmemchaften , article “Numerisches Ileclinen,” vol. i., 
heft 6 (1901). It contains historical notes and full 
references. Dyck’s Catalogue also contains descriptions of 
various machines. We will confine ourselves to explaining 
the principles of some leading types, 
without giving an exact description 
of any particular one. 

Practically all calculating machines 
contain a “counting work,” a series 
of “figure discs” consisting in the 
original form of horizontal circular 
discs (Fig. 1), on which the figures 
0, 1, 2 to 9 are marked. Each disc 
Pig. 1. can turn about its vertical axis, and 

is covered by a fixed plate with a 
hole or “ window ” in it through which one figure can be 
scon. On turning the disc through one-tenth of a revolu- 
tion this figure will bo changed into the next higher or 
lower. Such turning is called a “step,” and this stop is 
positive if the next higher and negative if the next lower 
figure appears. Each positive step therefore adds one 
unit to the figure under the window, while two steps add 
two, and so on. If a series, say six, of such figure discs 
be placed side by side, their windows lying in a row, then 
any number of six places can be made to appear, for 
instance 000373. In order to add 6425 to this number, 
the discs, counting from right to left, have to be turned 
5, 2, 4 and 6 steps respectively. If this is done the sum 
006798 will appear. In case the sum of the two figures 
at any disc is greater than 9, if for instance the last figure 
to be added is 8 instead of 5, the sum for this disc is 1 1 
and the 1 only will appear. Hence an arrangement for 
“ carrying ” has to be introduced. This may be done as 
follows. The axis of a figure disc contains a whocl with 
ten teeth. Each figure disc has, besides one long tooth 
which when its 0 passes the window turns the next wheel 
1 to the left, one tooth forward, and hence the figure disc 
one step. The actual mechanism is not quite so simple, 
because the long teeth as described would gear also into 
the wheel to the right, and besides would interfere with 
each other. They must therefore be replaced by a some- 
what more complicated arrangement, which has been done 
in various ways not necessary to describe more fully. On 
the way in which this is done, however, depends to a 
great extent the durability and trustworthiness of any 
arithmometer ; in fact, it is often its weakest point. If to 
the series of figure discs described arrangements are added 
for turning each disc through a required number of stops, 
we have an addition machine, essentially of Pascal’s type, 
in which each disc had to be turned by hand. Key* 


boards have been introduced by Stettner (1882), Max 
Mayer (1887), and in the comptometer by Dorr Z. Felt 
of Chicago. 1 In the comptograph also by Felt and 
in “Bourrough’s Registering Accountant” the result is 
printed. These machines require that for each figure of 
the number to bo added a key be pressed down; and 
multiplication, as repeated addition, becomes somewhat 
laborious, depending for rapid execution essentially on 
the skill of the operator. Tho figure discs described may, 
of course, be replaced by cylindrical discs thick enough to 
receive the figures on the rim, and may then be mounted 
on one common axis, greatly to the advantage of com- 
jMictness. 

To adapt an addition machine, as described, to rapid 
multiplication the turnings of the separate figure discs are 
replaced by one motion, commonly the turning of a handle. 
As, however, the different discs have to l>e turned through 
different steps, a contrivance has to be inserted which can 
be “ set ” in such a way that each disc is moved by one 
turn of the handle through a number of steps equal to the 
number of units which is to bo added on that disc ; and 
this may be done by making each of the figure discs receive 
on its axis a ten -toothed wheel, called hereafter the 
A-wheel, which is acted on either directly or indirectly by 
another wheel (called tho B-wheel) in which the number of 
teeth can bo varied from 0 to 9. This variation of the 
teeth has been effected in different ways. Theoretically the 
simplest seems to be to have on the B-wheel nine teeth 
which can be drawn back into the body of the wheel, so 
that at will any number from 0 to 9 can bo made to 
project. This idea, previously mentioned by Leibnitz, has 
been reinvented by Bohdner in the “ Brunsviga.” Another 
way, also due to Leibnitz, consists in inserting between 
the axis of the handle bar and tho A-wheel a “ stepped ” 
cylinder. This may be considered as being made up of 
ten wheels large enough to contain about twenty tooth 
each ; but most of these teeth are cut away so that these 
wheels retain in succession 9, 8, ... 1, 0 teeth. If 
these arc made as one piece they form a cylinder with 
teeth of lengths from 9, 8 . . . times the length of a 
tooth on a single wheel. 


In the diagrammatic vertical section of such a machine (Fig. 2) 
FK is a figure disc with a conical wheel A on its axis. In the 
covering plate IIK is the window W. A stopped cylinder is shown 



Fig. 2. 


at B. The axis Z, which runs along tho whole machine, is turned 
by a handle, and itself turns tho cylinder B by aid of conical 
wheels. Above this cylinder lies an axis K15 with square section 
along which a wheel D can be moved. The same axis carries at E' 

1 For a fuller description of the manner in which a mero addition 
machine can be used for multiplication and division, and even for the 
extraction of square roots, see an article by C. V. Boys in Nature, 11th 
July 1901. 
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ft pair of oonioal wheel* C and C', which oan also slide on the axis carrying sots generally as in the machine described, in one sense 
so that either can be made to drive the A-wheeL The covering only, and this involves that the handle be turned always in the 
plate MK has a slot above the axis EE allowing a rod LL' to be same direction. Subtraction therefore cannot be done by turning 
moved by aid of a button L, thus carrying the wheel D with it it in the opposite way, hence the two wheels C and C' are intro- 
Along the slot is a scale of numbers 0 1 2 ... 9 corresf ending duced. These are moved all at once by one lever aoting on a bar 
with the number of teeth on the cylinder B, with which the wheel shown at R in section (Fig. 2). 

D will gear in any given jmsition. A series of such slots is shown In the Brunsviga, the figure disc is replaced by a cylinder with 
in the top middle part of Steiger's machine (Fig, 3). Let now the tho figures at the rim ; the wheel mounted beside it is acted on 
handle driving the axis Z be turned once round, the button being directly by the B-whecl. By an ingenious contrivance the toeth 
set to 4. Then four teeth of tho B-wheel will turn D and with are made to appear from out of the rim to any desired number, 
it the A -wheel, and consequently the figure disc will be moved four Tho carrying mechanism, too, is different, and so arranged that 
stops. These steps will be positi vo or forward if the wheel C gears the handle can be turned either way, no special setting being 
iu A, and consequently four will bo added to the figure showing at required for subtraction or division. It is extremely handy, 
the window \V. But if the wheels CC # are moved to tho right, C' taking up much less room than the others. Professor Selling of 
will gear with A moving backwards, with the result that four is WUrzburg has invented an altogether different machine, which has 
subtracted at the window. This motion of all the wheels 0 is been made by Max Ott, of Munich. Tho B-wheels are replaced by 
done simultaneously by the push of a lever which appears at the lazy- tongs. To the joints of these the ends of racks are pinned ; 
top plato of tho machine, its two positions being marked “addition" and as they are stretchod out the racks are moved forward 0 to 9 
aud “ subtraction." The B-wheels are in fixed positions below the steps, according to tho jointB they are pinned to. Tho racks gear 
plate MK. Level with this, but serrate, is the plate Kli with directly in the A-whecls, and the figures are placed on cylinders as 
tho window. On it the figure discs are mounted. This plato is iu the Brunsviga. The carrying is done continuously by a train 
hinged at the bock at II aud can be lifted up, thereby throwing of epicycloidal wheels. The working is thus rendered very smooth, 
the A- wheels out of gear. When thus raised the figure discs can without the jerks which the ordinary carrying tooth produces ; but 
bo sot to any figures ; at the same time it can slide to and fro so tho arrangement lias the disadvantage that the resulting figures do 
that an A-wheel can be put in gear with any C-wheel forming not appear in a straight line, a figure followed by a 5, for instance, 
with it ono “element." The number of theso varies witli the size being already c&rriod half a step forward. This is not a serious 
of the machine. Suppose there are six B-wheels and twelve figure matter in the hands of a mathematician or an operator using the 
discs. Let these be all sot to zero with tho exception of the last machine constantly, but it is serious for casual work. Anyhow, it 
four to the right, these showing 1 4 3 2, and let these bo placed has prevented tho machine from boing a commercial success, and 
opposite tho last B* wheels to the right. If now tho buttons belong- it is not any longer made. For ease and rapidity of working it 
ing to the latter be sot to 8 2 5 6, then on turning the B-wlieels surpasses all others. Since the lazy-tongs allow of an extension 
all once round the latter figures will be added to tho former, thus equivalent to five turnings of the handle, if the multiplier is 5 or 
Bhowing 4 0 8 8 at tho windows. By tho aid of wheels not shown under, one push forward will do tho same as five (or less) turns of 
in the diagram, this turning of the B-wheels is performed simul- the handle, aud moro than two pushes are never required, 
tanoously by the movement oi one handle. We have thus an addition The Slciger-Egli machine is a multiplication machine, of which 
machine. If it be required to multiply a number, say 725, by any Fig. 3 gives a picture os it appears to tue manipulator. Tho lower 
number up to six figures, say 357, the buttons aro set to the figures part of the figure contains, undor the covering plate, a carriage 
725, tho windows all showiug zero. The liandlo is then turned, W with two rows of windows for the figures marked /'and gg. On 
725 appears at the windows, and successive turns add this number pressing down tbo button W the carriage can be moved to right or 
to the first. Jlonoe seven turns show the product sevon times left. Under each window is a figure-disc, as in the Thomas 
725. Now the plato with tho A-wlieela is lifted and moved one machine. The upper part has three sections. Tho one to the right 
stop to the right and tho 
haudlo is turned twice, thus 
adding twenty times 725 to 
the product obtained. Fin- 
by moving tho plate 
anil turning tho handle 
times, the required pro- 
duct is obtained. To this 
another product may be 
added. If the machine has 
six B-wheels and twelve discs 
the product of two six- figure 
numbers can bo obtained. 

Division is performed by re- 
peated subtraction. The lover 
regulating the C-wheel is set 
to subtraction, producing 
negativo stops at the discs. 

Tho dividend is set up at tho 
windows ami the divisor at 
tho buttons. Each turn of 
tho handle subtracts the di- 
visor once. To count tho 
number of turns of the liatullo 
a second set of windows is 

arranged betweou aud in frout of tlio first, with number discs below, contains tho linndle K for working tho machine, and a button 
Those have no carrying arrangement, but the one which happens to U for setting the machino for addition, multiplication, division, or 
be near tho handle is turned one stop for each turn of the handle. subtraction. In tho middle section a number of parallel slots 
It will bo Been that, this arrangement is really an addition are seen, with indices which can each be set to one of the 
machine. The machine described is essentially that of M. Thomas numbers 0 to 9. Below each slot, and parallel to it, lies a shaft 
of Colmar, which was the first that came into practical use. Of of square section on which a toothed wheel slides to and fro with 
oarlier machines those of Leibnitz, Muller (1782), and Hahn (1809) tho index in the slot. Below theso wheels again lie 9 toothed 
deserve to lie mentioned (see Dyck, Catalogue). Thomas’s machino racks. By setting the index iu any slot the wheel below it comes 
has had many imitations, both in England and on the Continent, into gear with one of these racks. On moving the rack, the 
with more or less important alterations. Mr Joseph Edmondson of wheels turn their shafts and, as in the Thomas machine, the 
Halifax has given it a circular form, which has many advantages, figure-discs gg opposite to them. The dimensions are such that 
Tho accuracy aud durability of tho machine dej>cml to a great a motion of a rack through 1 cm. turns the figure-disc through one 
extont on the manner in which tho carrying machine is con- “ step " or adds 1 to tho figure under the window. The racks are 
itructed. No wheel must bo capable of moving in any other way rnovod by an arrangement contained in the section to tho left of the 
4$kftH that required ; hence every part must be locked and bo slots. There is a vertical plate called the multiplication table 
released only when required to move. Further, any diBc must carry block, or moro shortly, the block. From it project rows of hori- 
to tho next only after the oarrying to itsolf has been completed, zontal rods of lengths varying from 0 to 9 centimetres. If one of 
: If ftll were to carry at the same time a considerable force would be these rows is brought opposite the row of racks and then pushed 
Squired to turn the handle, and serious strains would bo intro- forward to the right through 9 cm., each rack will move and add 
foeed. It is for this reason that the B-wheels or cylinders have to its figure-disc a number of units equal to the number of oenti- 
the greater part of tho circumference freo from teeth. Again, the metros of the rod which operates on it. The block has a square 


ally, 

again, 

three 



Fig. 3. 
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face divided into a hundred squares. Looking at its face from the 
right — from the side where the racks lie— suppose the hori- 
sontal rows of these squares numbered from 0 to 9 y beginning at 
the top, and the columns numbered similarly, the 0 being to the 
right ; then the multiplication table for numbers 0 to 9 can bo 
placed on those squares. The row 7 will therefore contain the 
numbers 63, 56, . . . 7, 0. Instead of these numbers, each square 
receives two * * rods" perpendicular to the plate, which may be 
called the units-rod and the tens-rod. Instead of the number 63 
we have thus a tens-rod 6 cm. and a units-rod 3 cm. long. By 
aid of a lever H the block can bo raised or lowered so that any row 
of the block comes to the level of the racks, the units-rods being 
opposite the ends of the racks. 

. The action of the machine will bo understood by consider- 
ing an example. Lot it be required to form the product 7 times 
385. The indices of three consecutive slots are set to the 
numbers 3, 8, 5 respectively. Let the windows gg opposite those 
slots be called a, b t c. Then to the figures shown at these win- 
dows wo have to add 21, 56, 35 respectively. This is the same 
thing as adding first tho number 165, formed by the units of each 
place, and next 2530 corresponding to the tens ; or again, as 
adding first 165, and then moving the carriage one step to the 
right, and adding 253. The first is done by moving the block 
with the units-rods opposite tho racks forward. The racks aro 
then put out of gear, and together with the block brought back to 
their normal position ; the block is moved sideways to bring tho 
tens-rods opposite the racks, and again moved forward, adding tho 
tens, tho carriage having also been moved forward as required. 
This complicated movement, together with tho necessary carrying, 
is actually performed by one turn of the handle. During the first 
quarter-turn the block moves forward, tho units-rods coming into 
operation. During the second quarter-turn the carriage is put out 
of gear, and moved one step to the right while the necossary 
carrying is performed ; at tho same timo the block and tho racks 
are moved back, and the block is shifted so as to bring tho tens- 
rods opposite the racks. During the next two quarter- turns the 
process is repeated, tho block ultimately returning to its original 
position. Multiplication by a number with more placos is per- 
formed as in the Thomas. Tho advantage of this machine over 
the Thomas in saving time is obvious. Multiplying by 817 re- 
quires in the Thomas 16 turns of the handle, blit in the Steiger- 
Egli only 3 turns, with 3 settings of the lever H. If tho lover JI 
is set to 1 wo have a simple addition machine like the Thomas, or 
the Brunsviga. The inventors stato that the product of two 
8-figure numbers can be got in 6- 7 seconds, the quotient of a 
6-figure number by one of 3 figures in the Bamo time, while the 
square root to 5 places of a 9-figure number requires 18 seconds. 

Machines of far greater powers than the arithmometers mentioned 
have been invented by Babbage and by Sclieutz. An account of j 
these is given in the article Calculating Machines [ Ennj . Brit . ; 
vol. iy.), but without any description of the mechanism ; in fact, such , 
description is impossible without elaborate drawings. Of Babbage’s j 
Difference Machine , howover, tho following account will afford some i 
idea of its working. Imagine a number of striking clocks placed ■ 
in a row, each with only an hour hand, and with only the striking , 
apparatus retained. As the hand comes opposite a number on the ' 


dial of the first clock, it strikes that number of times. Let this 
clock be connected with the second in such a manner that by each 
stroke of the first tho hand of the second is moved from ono number 
to the next, but can only strike when the first comes to rest. If 
the second hand stands at 5 and the first strikes 3, then when this 
is done tho second will strike 8 ; tho second will act similarly on 
the third, and so on. Let there ho four such clocks with hands set 
to the numbers (», 6, 1,0, respectively. Now set tho thin! clock 
striking 1, this sets tho hand of the fourth clock to 1 ; strike the 
second (6), this puts tho third to 7. and the fourth to 8. Next 
strike the first (6); this moves the other hands to 12, 19. 27, 
respectively, and now repeat the striking of the first. The hand 
of tho fourth dock will then give in succession the numbers 1, 8, 
27, 64, &c., being tho cubes of the natural numbers. The numbers 
thus obtained on tho last dial will have the di tier cnees given by 
those shown in succession on the dial before it, their differences by 
the next, and so on till we come to the constant difference on the 
first dial. A function 

y—a - f bx + ex* -f rf.r* + ex* 

gives, on increasing * always by unity, a Bet of values for which 
tho fourth difference is constant. We can, by an arrangement like 
the above, with five clocks calculate y for sr-1, 2, 8, . . . to any 
extent. This is tho principle of Babbage’s difference machine. 
Tho clock dials have to bo replaced by a series of dials as in the arith- 
mometers described, and an arrangement has to bo made to drive 


in a soft substance from which a Btereotyi>e easting can bo taken, 
and we have a machiue which, when once set for a given formula 
like the above, will automatically print, or prepare stereoty]m 
plates for the printing of, tableB of tho function without any 
copying or typesetting, thus excluding all possibility of errors. 

With regard to Babbage's Analytical Machine . , the statement in 
the article referred to, that Babbage loft complete plans, is incorrect. 
The committee of the British Association appointed to consider the 
possibility of having it made came to tho conclusion {Brit. Assoc. 
Jleport } 1878, pp. 92-102) that no detailed working drawings existed 
at all, but that the drawings were only diagrammatic and not 
nearly sufficient to put into the handB of a draughtsman for making 
working plans ; and ,f that in the present state of the design it is 
not more than a theoretical possibility.” A full account of all the 
work done by Babbage in connexion with calculating machines, 
and much else published by others in connexion therewith, is con- 
tained in a work published by his son, General Babbage. 

Slide rules are instruments for performing logarithmic 
! calculations mechanically, and are extensively used, espe- 
| daily where only rough approximations are 
, required. They aro almost as old as logarithms 
i themselves. Edmund Gunter, the colleague of 
| Briggs at Gresham College, drew a “ logarithmic line w on 
his “Scales” as follows (Fig. 4) : — On a line AB lengths 
1 are set off to scale to represent the common logarithms of the 



Fig. 4. 


numbers 12 3. . . 10, and the points thus obtained 
are marked with these numbers. As Ig 1 = 0, the begin- 
ning A has the number 1 and B the number 10, hence the 
unit of length is AB as lg 10 = 1. Tho same division is 
repeated from B to C. The distance 1,2 thus represents 
lg 2, 1,3 gives lg 3, the distance between 4 and 5 gives 
lg & - lg - lg. and so for others. In order to multiply 
two numbers, say 2 and 3, we have lg 2 x 3 ** lg 2 -f lg 3. 
Hence, setting off the distance 1,2 from 3 forward by tho 
aid of a pair of conqiasses will give the distance lg 2 + lg 3, 
and will bring us to 6 as the required product. Again, if 
it is required to find £ of 7, set off tho distance between 
4 and 5 from 7 backwards, and the required number will be 
obtained. In tho actual scales the spaces between the 
numbers are subdivided into 10 or even more parts, so 
that from two to threo figures may be read. The numbers 


2, 3 ... in the interval BC give the logarithms of 10 
times tho same numbers in the interval AB ; lienee, if the 
2 in the latter means 2 or *2, then the 2 in the former 
means 20 or 2. 

Soon after Gunter’s publication (1620) of these “logar- 
ithmic lines,” Wingate (1872) constructed the slide rule 
by repeating the logarithmic scale on a tongue or “slide,” 
which could be moved along the first scale, thus avoiding 
the use of a pair of compasses. A clear idea of this device 
can be formed if the scale in Fig. 4 be copied on the 
edge of a strip of paper placed against the line A C. 
If this is now moved to the right till its 1 conies opposite 
the 2 on the first scale, then the 3 of the second will tie 
opposite 6 on the top scale, this being the product of 2 
and 3 ; and in this position every number on the top scale 
will be twice that on the lower. For every position of 

S. VI. — 73 
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the lower scale the ratio of the numbers on the two scales 
which coincide will be the same. Therefore multiplications, 
divisions, and simple proportions can be solved at once. 

Many different forms of slide rules are now on the 
market. The handiest for general use is the Gravet rule 
made by Tavernier-Gravet in Paris, according to instruc- 
tions of the mathematician M. Mannheim of the ]£cole 
Polyteclmiquo in Paris. It contains at the back of the 
Mlidc scales for the logarithms of sines and tangents so 
arranged that they can lie worked with the scale on the 
front. An improved form is now made by Davis and Son 
of Derby, who engrave the scales on white celluloid instead 
of on box-wood, thus greatly facilitating the readings. These 
scales have the distance from one to ten about twice that 
in Pig. 4. Tavernier-Gravet makes them of that size and 
longer, even J metro long. But they then become some- 
what unwieldy, though they allow of reading to more figures. 
To get a handy long scale Professor G. Fuller has con- 
structed a spiral slide rule drawn on a cylinder, which admits 
of reading to three and four figures. The handiest of all 
is perhaps the “ Calculating Circle ” by Boucher, made in 
form of a watch. For various purposes special adapta- 
tions of the slide rules are met with — for instance, in 
various exposure meters for photographic purposes. 
General Strachey has introduced slide rules into the 
Meteorological Office for performing special calculations. 
At some blast furnaces a slide rule is used for determining 
the amount of coko and flux required for any weight of ore. 
Near the balance a large logarithmic scalo is fixed with a 
slido which has three indices only. A load of ore is put 
on the scales, and the first index of the slide is put to the 
numt>er giving the weight, when the second and third 
point to the weights of coke and flux required. 

In order to measure the length of a curve, such as the 
road on a map, a wheel is rolled along it. For one revolu- 
tion of the wheel the path described by its point 
m!t§n contact equal to the circumference of the 
wheel. Thus, if a cyclist counts tho number of 
revolutions of his front wheel he can calculate tho distance 
ridden by multiplying that number by the circumference 
of the wheel. An ordinary cyclometer is nothing but an 
arrangement for counting these revolutions, but it is gradu- 
ated in such a manner that it gives at once the distance in 
miles. On the Hame principle depend a number of instru- 
ments which, under various fancy names, serve to measure 
the length of any curve ; they are in the shape of a small 
meter chiefly for the use of cyclists. They all have a small 
wheel which is rolled along the curve to be measured, and 
this sets a baud in motion which gives tho reading on a 
dial. Their accuracy is not very great, because it is difficult 
to place the wheel so on the pa}>or that the point of contact 
lies exactly over a given point ; the beginning and end of 
the readings are therefore hidly defined. Besides, it is not 
easy to guide the wheel along the curve to which it should 
always lie tangentially. To obviate this defect more com- 
plicated curvometers or kartorneters have been devised. 
The handiest seems to bo that of Goradi. He uses two 
wheels ; the tracing-point, halfway between them, is guided 
along the curve, the lino joiuing the wheels being kept 
normal to tho curve. This is pretty easily done by eye ; 
a constant deviation of 8° from this direction produces an 
error of only 1 per cent. The sum of the two readings 
gives the length. E. Fleischhauer uses three, five, or more 
wheels arranged symmetrically round a tracer whoso point 
is guided along the curve ; the planes of the wheels all 
pass through the tracer, and the wheels can only turn in 
one direction. The sum of tho readings of all the wheels 
gives approximately the length of the curve, the approxima- 
tion increasing with the number of the wheels used. It is 
stated that with three wheels practically useful results can 


be obtained, although in this case the error, if the instru- 
ment is consistently handled so as always to produce the 
greatest inaccuracy, may be as much as 5 per cent 

Pl&nimeters are instruments for the determination by 
mechanical means of the area of any figure. A pointer, 
generally called tho “ tracer,” is guided round 
the boundary of the figure, and then the area is 
read off on the recording apparatus of the instru- 
ment. The simplest and most useful is Amsler’s (Fig. 5). 
It consists of two 
bars of metal OQ 
and QT, which are 
hinged together at 
Q. At O is a 
needle-point which 
is driven in the 
drawing board, and 
at T is tho tracer. 

As this is guided 
round the boundary 
of the figure a Fig. 5 . 

wheel W mounted 

on QT rolls on the paper, and the turning of this wheel 
measures, to some known scale, the area. Wc shall 
give the theory of this instrument fully in an elementary 
manner by aid of geometry. The theory of other plani- 
meters can then be easily understood. 




T 


W 


0 


Fig. 6. 


Consider the rod QT with tho wheel \V, without the arm OQ. 
Let it ho placed with the wheel on the paper, and now moved |)cr- 

pendicular to itself from AC to Bl) 
(Fig. 6). Tho rod sweeps over, or 
generates, the area of tho rect- 
anglo ACDB-Z/> where l denotes 
the length of tho rod and p tho 
distance AH though which it has 
beou moved. This distance, as 
measured by the rolling of tho 
wheel, which acts as a curvometor, 
will bo called the “roll " of the 
wheel and be denoted w. In this 
case w t and the area P is given 
by Y=wl. Lot tho circumference 
of the wheel ho divided into say a hundred equal parts u ; then w 
registers tho number of us rolled over, and w therefore gives tho 
number of areas la contained in the rectangle. By suitably select- 
ing the radius of the wheel and tho length Z, this area In may 
be any convenient unit, say a square inch or square centimetre. 
By changing l this uuit will be changed. 

Again, suppose the rod to turn (Fig. 7 ) about tlio end Q, then 
T will describe an arc of a circle, and the rod will generate an area 
4 /* 2 0, where 0 is tho 
angle AQB through 
which tho rod has 
turned. The wheel 
will roll over an arc 
c0 y whero c is the dis- 
tance of the wheel from 
Q. The “ roll” is now 
w — cO ; hence the area 
generated is 

c 



and 1 b again deter- Fig. 7, 

mined by u\ 

Next let the rod be moved parallel to itself, but in a direction not 
perpendicular to itsel f ( Fig. 8 ). The wheel will now not simply roll 
Consider a small motion of tho rod from QT to QT'. This may 
be resolved into the motion to RR' perpendicular to the rod, 
whereby the rectangle QTK'R is generated, and the sliding of the 
rod along itself from RR' to QT. During this second step no 
area will be generated. During the first step tho roll of the wheel 
will give QR, whilst during tho second step there will be no roll at 
all. The roll of the wheel will therefore measure the area of the 
rectangle which equals tho parallelogram QTT'Q'. If the whole 
motion of the rod bo considered as made up of a very great number 
of small Bteps, each resolved as stated, it will be seen that the 
roll again measured the area generated as in the first cobo. But it 
has to be noticed that now the wheel does not only roll, but also 
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dips, over the paper. This, u will be pointed oat later, may 
introduce an error in the reading. 

We can now inves- 
tigate the most general 
motion of the rod. 
We again resolve the 
motion into a number 
of small steps. Lot 
AB be one position, 
CD the noxt after a 
step so small that the 
arcs AO or BD over 
which the ends have 
passed may be con- 
sidered as straight 
lines. The area gene- 
rated is ACDB. This 
motion we resolve 
iuto a step from AB to OB', parallel to AB and a turning 
about C from CB' to CD, steps such as have been investigated. 
During the first, the “ roll ” will be over p the altitude of tho 
parallelogram ; during 

the second it will be cd. 0 

Therefore 

w—p+cd. 

The area generated is 
Ip + IPS, or, expressing 
p in terms of w, 
ho+(bP-lc)0. For a 
finite motion wo get the 
area equal to the sum of 
the areas generated dur- 
ing the different steps. 

But tho wheel will con- 
tinue rolling, and givo the whole roll as the Bum of the rolls for 
the successive steps. Lot then w denote the whole roll (in Fig 10), 

and let a denote the sum 
of all the small turnings 
0 ; then the area is 

Here a is the angle which 
the last position of the 
rod makes with the first. 
In all applications of 
the planimeter the rod 
is brought back to its 
original position. Then 
the angle a is eithor zero, 
or it is 2ir if the rod 
has been once turned 
quito round. 



Fig. 9. 



Fig. 10. 

Henco in tho first caso we have 
V=^lu> 


and w gives the area as in case of a rectangle. 
In the other case 

Y^lw + lC 


0 ) 


(«) 


where C = ($1 - e)2ir, if the rod has once turned round. Tho number 
C will he seen to be always the same, as it depends only on the 
dimensions of the instrument. Ilenco now again tho area is deter- 
mined by w if C is known. 

Thus it is seen that the area generated by the motion of tho rod 
can be measured by the roll of the wheel ; it remains to show how 
any given area can be generated by the rod. Let tho rod move 
in any manner but 
return to its original 
position. Q and T 
then describo closed 
curves. Such motion 
may be called cyclical. 

Hero tho theorem 
holds : — If a rod QT 
performs a cyclical 
motion , then the area 
generated equals the 
difference of the areas 
enclosed by the paths of 
T and Q respectively. 

The truth of this pro- Fig. 11. 

position will be scon 

from a figure. In Fig. 11 the different positions of the moving 
rod QT have been marked, and its motion can be easily followed. 
It will be seen that every part of the area TT BE' will be 
passed over once and always by a forward motion of the rod, 



whereby the wheel will increase its roll. Tho area AA'QQ' will 
also be swept over once, but with a backward roll ; it must there- 
fore be counted as negative. The area between the curves is passed 
over twice, once with a forward and once with a backward roll ; it 
therefore counts onco positive and once negative ; hence not at all. 
In more complicated figures it may happen that the area within 
one of the curves, say TT'BB', is passed over several times, but 
then it will be passed over once more in tho forward direction than 
in the backward one, and thus the theorem will still hold. 

To use the planimeter, placo the pole 0 on the }»aper outside the 
figure to be measured. Then the area generated by QT is that of 



Fig. 12. 

the figure, because the point Q moves on an arc of a circle to and 
fro enclosing no area. At the same time tho rod comes back 
without making a complete rotation. AVe have therefore in 
formula (1), a = o, and hence 

Y=lw t 


which is read off. But if the area is too large the polo O may be 
placed within the area. 

The rod describes the area 
between the boundary of 
tho figure and the circle 
with radiuB r~ OQ, whilst 
tho rod turns onco com- 
pletely round, making 
a = 2?r. The urea meas- 
ured by the wheel is by for- 
mula (2), lw + (blr - lc)2ir. 

To this the area of the 
circle nr 3 must be added, 
so that now 

T=lw+(bP- lc)2r + nr 3 * 
or 

r=to+c, 

where C = ( J/* 2 - lc)2ir + irr* 
is a constant, as it de- Fig. 13. 

pends on the dimensions 

of the instrument alone. This constant is given with each in- 
strument. 

Amsier’s planimoters are made either with a rod QT of fixed 
length, which gives the area therefore in terms of a fixed unit, 
sny in square inches, or else the rod can bo moved in a sleeve to 
which the arm OQ is hinged (Fig. 13). This makes it possible to 
change the unit lu, which is proportional to /. 




In the planimeters described tho recording or integrating 
apparatus is a smooth wheel rolling on the ]>aper or on some other 
surface. Amsler has described another recorder, viz., a wheel with 
a shaijp edgo. This will roll on the paper but not Blip. Let the 
rod QT carry with it an arm CD perpendicular to it. Let there be 
mounted on it a wheel W, which can slip along and turn about it. 
If now QT is moved parallel to itself to Q'T, then AV will roll 
without slipping parallel to QT, and slip along CD. This amount 
of slipping will equal the perpendicular distance botween QT and 
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Q*F, and therefore serve to measure the area swept over like the 
wheel in the machine already described. The turning of the rod 
will also produce slipping of the wheel, but it will be seen without 
difficulty that this will cancel during a cyclical motion of the rod, 
provided the rod does not perforin a whole rotation. Messrs Hine 
and Robertson, New York, have constructed a planimeter on this 

S rincinhv which, however, is only a slight modification of one 
escribed by Amsler in 1866. The end Q of the rod ends in a 
button which slides along a V-groove. 

Tito first planimeter was made on the following principles : — 
A frame FF (Fig. 16) can move in the direction Oa. It carries a 

rod T'T movable in its 
own length, hence the 
tracer T can bo guided 
along any curve ATB. 
When the rod has been 
pushed back to Q'Q, the 
tracer moves along the 
axis OX. As the frame 
is moved a cone VCC' 
b mounted on it turns 
" about its axis. The latter 
is slanting so that its 
top edge is horizontal 
and parallel to the rod ; 
its vertex is opposite to 
Q\ A wheel W is 
mounted on the rod at 
T' f or on an axis parallel 
to and rigidly connected 
with it. This wheel rests 
on the top edge of the 
cone. If now the tracer 
T, when pulled out 
through a distance y 
above Q, be moved par- 
allel to OX through a 
distance dx, the framo 
moves through an equal 



c 'CI 




yl r 




s: j 

V 


Fig. 16. 


distance, and the cone turns through an angle dO proportional to 
dx. The wheel W rolls on the cone to an amount again pro- 
portional to dx, and also proportional to y, its distance from V. 
Hence the roll of the wheel is proportional to the area ydx 
described by the rod QT. As T is moved from A to B along the 
curve the roll of the wheel will therefore be proportional to the 
area AA'BB'. If the curve is closed, and the tracer moved round 
it, the roll will measure the area independent of the position of the 
axis OX, as will he seen by drawing a figure. The cone may with 
advantago bo replaced by a horizontal disc, with its centre at V; 
this allows of y being negative. It may be noticed at once that 
the roll of the wheel gives at every moment the area A'ATQ. It 

will therefore allow of registering a set of values of f * or 

values of x, and thus of tabulating the values of any indefinite 
integral. In this it differs from Amsler's planimeter. Planimeters 
of this tyj»e wore first invented in 1814 by the Bavarian engineer 
Hermann, who, however, published nothing. They were re- 
invented by Prof. Tito Oonuella of Florence in 1824, and by the 
Swiss engineer Oppikofor, and improved by Ernst in Paris, the 
astronomer Hansen in (Jotha, and others (see Henrici, British 
Association Jtrport, 1 894). But all wore driven out of the field by 
Amsler's simpler planimeter. 

Altogether different from the planimoters described is the 
hatchet planimeter, invented by Captain Prytz, a Duuo, and made 
by Ilerr Cornelius Kuud- 


soti in Copenhagen. It 
consists of a singlo rigid 
piece like Fig. 10. The 
one end T is the tracer, 
the other Q lias a sharp 
hatchet-liko edge. If this 
is placed with QT on the 
paper and T is moved ^ 
along any curve, Q will Fig. 10. 

follow, describing n “curve 

of pursuit." In consequence of the sharp edge, Q can only move 
in the direction of T, hut the wholo can turn about Q. Any 
small step forward can therefore bo considered ns made up of 
a motion along QT, together with a turning about Q. The latter 
motion alone generates an area. If therefore a line OA — QT is 
turning about i), always keeping parallel to QT, it will sweep over 
an area equal to that generated by the more general motion of QT. 
Iiet now (Fig. 17) QT bo placed on OA, and T ho guided round the 
closed curve in the sense of the arrow. Q will describe a curve 
OSB. It may be made visible by putting a piece of •' copying 
paper 1 * under the hatchet. When T has returned to A tho 
abet has the position BA. The Hue turning from OA about 0 


kept parallel to QT will describe the circular sector OAC, which 
is equal in magnitude and sense to AOB. This therefore 
measures the area generated by the motion of QT. To make this 
motion cyclical, suppose the hatchet turned about A till Q comes 
from B to Q. Hereby the sector AOB is again described, and 
again in the positive sense, if it is remembered that it turns about 
T. The whole area now generated is 
therefore twice the area of this sector, 
or equal to OA.OB, where OB is 
measured along the arc. According 
to the theorem given p. 579, this 
area also equals the area of the given 
curve less the area OSBO. To make 
this area disappear, a slight modifica- 
tion of the motion of QT is required. 

Let tho tracer T be moved, both from 
the first position OA and the last BA 
of the rod, along some straight line 
AX. Q describes curves OF and BH 
respectively. Now begin the motion 
with T at some point It on AX, and 
move it along this line to A, round 
the curve and back to R. Q will 
describe the curve DOSBED, if the 
motion is again made cyclical by 
turning QT with T fixed at A. If 
K is properly selected, the path of Q 
will cut itself, and parts of the area 
will be positive, parts negative, as 
marked in the figure, and may there- 
fore be made to vauisli. When this 
is done the area of the curve will equal twice the area of tho sector 
RDE. It is therefore equal to the arc I)K multiplied by the length 
QT ; if the latter equals 10 inches, then 10 times tho number of 
inches contained in the arc DE gives the number of square inches 
contained within the given figure. If tlie area is not too large, 
the arc DE may be replaced by the straight line DE. 

To use this simple instrument as a planimeter requires tho 
possibility of selecting tho point R. The geometrical theory hero 
given has so far failed to give any rule. In fact, every line through 
any point in tho curve contains such a point. The analytical 
theory of the inventor, which is very similar to that given by 
Mr F. W. Hill (Phil. Mag. 1894), is too complicated to repeat 
here. Tho integrals expressing the area generated by QT have to 
be expanded in a series. By retaining only tho most important 
terms a result is obtained which comes to this, that if the mass- 
centre bo taken as R, then A may be any point on the curve. 
This is only approximate. Oapt. Prytz gives the following instruc- 
tions; — Take a point R as near as you can guess to the mass- 
centre, put the tracer T on it, the knife-edge Q outside ; make a 
mnrk on the paper by pressing tho knife-edge into it, guide the 
tracer from R along a straight line to a point A on the boundary, 
round the boundary, and back from A to K ; lastly, make again a 
mark with the knife-edge, and measure the distance c between tho 
marks, thou the area is nearly cl where l = QT. A nearer approxima- 
tion is obtained by repeating the operation after turning QT 
through 180° from tho original position, and using the moan of tho 
two values of c thus obtained. The greatest dimension of the area 
should not exceed $ l, otherwise the area must be divided into 
parts which are determined separately. This condition being 
fulfilled, the instrument gives very satisfactory results, especially 
if tho figures to be measured, as in the ease of indicator diagrams, 
are much of the same shape, for in this case tho operator soon 
learns where to put the point li. 



Integrators serve to evaluate an integral, and especially 
a definite integral J f(x)dx, where f(x) is given graphic- 
ally, or, if given by a formula, is first represented 
graphically. If wo plot out the curve whose equation is. 

y =/ (x\ the integral f ydx between the proper limits. 


represents the area of a figure bounded by the 
curve, tho axis of a*, and tho ordinates at a? = a, a 9grM on * 
X — b. Hence if tho curve is drawn, any planimeter 
may be used for finding the value of the integral. In 
this sense planimeters are integrators. In fact, a plani- 
meter may often be used with advantage to solve problems 
more complicated than the determination of a mere area, 
by converting the one problem graphically into the other* 
We give an example : — 


Let the problem be to determine for the figure ABG (Fig. 18), 
not only the area, but also the first and second moment with 
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regard to the axis XX. At a distance a draw a line, C'D', parallel 
to XX. In the figure draw a number of lines parallel to AB. 
Let CD be one of them. Draw C and D vertically upwards to 
C'D', join these points to some selected point 0 in XX, ,and 
mark the points CjUj where OC' and OD' out CD. Do this for a 
sufficient number of lines, and join the points CjD, thus obtained. 
This gives a new curve, whioh may be called the first derived 
curve. By the same process get a new curve from this, the second 



derived curve. By aid of a plan imc ter determine the areas P, P„ P a , 
of these three curves. Then, if x is the distance of the mass- 
centre of the given area from XX ; x' the same quantity for the 
first derived figure, and 1 = Ak* the moment of inertia of the first 
figure, k its radius of gyration, with regard to XX as axis, tlio 
following relations are easily proved : — 

PgssaPi; PjffjssaPg ; I = aP^ = 

which determine P, x and I or k. Amsler has constructed hn 
integrator which serves to determine these quantities hy guiding a 
tracer once round the boundary of the given figure (seo below). 
Again, it may bo required to find the value of an integral 

f y<f>(x)dx between given limits where <p(x) is a simple function like 

sin nx, and whore y is given as tho ordinate of a curve. The har- 
monic analysers described below aro examples of instruments for 
evaluating such integrals. 

Amsler lias modified his planimeter in such a maimer that instead 
of tho area it gives the first 
or second moment of a figure 
about an axis in its plane. 

This instrument, known as 
the Amsler’s integrator or 
moment -planimeter, has one 
tracer but three recording 
wheels. It is mounted on a car- 
riage which runs on a straight 
rail (Fig. 19). This carries a 
horizontal disc A, movable T 
about a vertical axis Q. 

Slightly more than half the 
■circumference is circular with 
radius 2 a t the other part with 
radius 3<i. Against these gear 
two discs, B and C, with radii 
a ; their axes are fixed in the 
carriage. The first part ex- 
tends to the left to a rod OT 
of length l, on which a record- 
ing wheel W is mounted. Tho 
discs R and C have also record- 
ing wheels, Wj and W ? . The 
centres of the three discs are 
in a line perpendicular to the 
rail. If now T is guided round 
a fignre F, 0 will move to and 
fro in a straight lino. This 
part is therefore a simple plaui- 
meter, in which the one end of 
the arm moves in a straight 
line instead of in a circular arc. 

Consequently, the “roll” of W 
will record the area of the 
figure. Imagine now that the 
discs B and C also receive 
*rms of length l from the centres of the discs to points Tj 
*nd Tj, and in the directions of the axes of the wheels. Then 
these arms with their wheels will again be plauimeters. As T is 
guided round the given figure F, these points ^ and T a will 


describe closed curves, F l and F* and the " rolls ” of W, and W t 
will give their areas A. and Ag. Let XX (Fig. 20) denote the 
line, parallel to the rail, on which 0 moves ; then when T lies 
on this line, the arm BT, is perfwndicular to XX, and CT a 
parallel to it. If OT is turned through an angle 0, clockwise, 



BT X will turn countor-clcckwise through an angle 20, and CT„ 
through an angle 30, also counter-clockwise. If in this position 
T is moved through a distance x parallel to the axis XX, the points 
T, and T a will move parallel to it through an equal distance. If 
now the first arm is turned through a small angle d0 t moved back 
through a distance x , and lastly turned hack through tho angle 
(W, the tracer T will have described tho boundary of a small strip 
of area. Wo divide tho given liguro into such strips. Then to 
every such strip will correspond a strip of equal length a: of the 
figures describod by Tj ami T a . The distances of tho points, T, T„ 
Ta, from the axis XX may be called //, //,, y 2 . 

These have the values 

y~l sin 0, ?/, ~ l cos 20, ?/ 2 = - 1 sin 30, 

from which 

dy = t cos O.dOy dy x — - 21 sin 20.6^0, dy 2 - - 3/ cos 30.tf0. 



Tho areas of the three strips are respectively 

dk st xdy t d Aj = xdy lt dk., - xdy 2 . 

Now dy x can he written dy x = - 4 1 sin 0 cos OdO— - 4 sin Ody ; 
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therefore 

whence 
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dk\ ~ - 4 sin O.dK - - J ydA ; 

A,- ^jydk- -fA y, 



where A is the area of the given figure, and y the distance of its 
mass-centre from the axis XX. But A, is the area of the second 
figure F„ winch is proportional to the reading of Wj. Hence we 
may say 

A;/~ C|UJ„ 

where Cj is a constant depending on the dimensions of the 
instrument. The negative sign in the expression for A 1 is got rid 
of by numbering the wheel the other way round. 

Again 

dy t y— 3/ cos 6 [4 cos 8 $ - 3}d0;=. - 3 {4 cos 8 $ - 3}dy 


which gives 
and 




fadA + MA, 




;#r«a+9A. 


But the integral gives the moment of inertia 1 of the area A about 
the axis XX. As A a is proportional to the roll of w. p A to that of W, 
wo can write 

i "(>//• - C.jW a , 

A//-“(V r j» * 

A v C „?/*. 

If a line he drawn parallel to the axis XX at the distance y, it 
will pass through the mass -centre of the givon figure. If this 
represents the seel ion of a hcaiu subject to bonding, this line gives 
for a proper choice of XX the neutral fibre. The moment of 
inertia for it will he I 4- At/ 8 . Thus the instrument gives at once 
all those <j uau titics which are required for calculating the strength 
of tiio beam under bending. One chief use of this integrator is 
for the calculation of the displacement ami stability of a ship from 
the drawings of a number of sections. It will be noticed that the 
length of the figure in the direction of XX is only limited by the 
length of the rail. 

This integrator is also made in a simplified form without the 
wheel W f . It. then gives the area 

and first moment of any figure. J 

While an integrator deter- 
mines the value of a definite 
integral, hence a mere constant, 

an integraph giveH 
lategnpb*. t , )n va ,*, J,. in . 

definite integral, which is a 
function of x. Analytically if 
y is a givon function /(.r) of x 
and 


From 1 

figure, J then angle 

pendiculai B'B move along the axis of x, whilst B follows the 
j/-curve, then a pen P on 
B'B will describe the 
Y - curve provided it 
moves at every moment 
in a direction parallel 
to BI). The object of 
the integraph is to draw 
this new curve when the 
tracer of the instrument 
is guided along the y- 
curve. 

The first to describe 
such instruments was 
Ahdank - Abakanowicz, 
who in 1889 published 
a book in which a 
variety of mechanisms 
to obtain the object in 
question ore described. 

Some yenrs later Coradi, 
in Zurich, carried out 
his ideas. Before this 
was done, Mr C. Y. Boys, without knowing of Abdank-Abakano- 
wicz’s work, actually mode an integraph which was exhibited at the 
Physical Society in 1881. Both make use of a sharp edge wheel. 
Such a wheel will not slip sideways ; it will roll forwards along the 
line in which its plane intersects the plane of the paper, and while 
rolling will he able to turn gradually about its point of contact. 
If then the angle between its direction of rolling and the aj-axis be 
always equal to 0, the wheel will roll along tlie Y-curve required. 
The axis of x is fixed only in direction ; shifting it parallel to itself 
adds a constant to Y, and this gives the arbitrary constant of 
integration. 

In fact, if Y shall vanish for x=c t or if 
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then the axis of x has to bo drawn through that point on the 
y-curve which corresponds to x- c . 

In Coradi’s integraph a rectangular frame FiF 2 F 3 F 4 (Fig. 22) 
rests with four rollers R on the drawing board, and can roll freely 
in the direction OX, which will be called the axis of the instrument. 


Y j ydx or V jydx-i const. 

the function Y has to be deter- 
mined Ironi the condition 

d\\ 


dx 


~ .v. 


Graphically y~fix) is either 
givon by a curvo, or the graph 
of the equation is drawn : j/, 
therefore, and similarly V, is a 
r /Y 

length. But is in this ease 

a mere number, and cannot 
equal a length y. Hence we 
introduce an arbitrary constant 
length a , the unit to which the 
integraph draws the curve, und 
write 

^ y and oY - I yd. r. 
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Now for the Y -curve ^ = tan 0, where 0 is the angle betweon the 

tangent to the curve, and the axis of x. Our condition therefore 
becomes 

tan 0~ £ 


Fig. 22. 

On the front edgo F^ travels a carriage AA' supported at A' on 
another rail. A bar 1)B can turn about D, fixed to the frame in 
its axis, and slide through a point B fixed in the carriage AA'. 
Along it a block K can slide. On the back edge F 8 F 4 of the frame 
another carriage 0 travels. It holds a vertical spindle with the 
knife-edgo wheel at the bottom. At right angles to the plane of 
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the wheel, the spindle has an arm GH, which is kept parallel to a 
similar arm attached to K perpendicular to DB. The plane of the 
knife-edge wheel r is therefore always parallel to DB. If now the 
point B is made to follow a curve whose y is measured from OX, 
we have in the triangle BDB', with the angle 0 at D, 
tan 4>~yl<h 

where a=DB' is the constant base to which the instrument works. 
The point of contact of the wheel r or any point of the carriage C 
will therefore always move in a direction making an angle 0 with 
the axis of x, whilst it moves in the ^-direction through the same 
distance as the )>oint B on the p-curve — that is to say, it will trace 
out the integral curve required, and so will any point rigidly 
connected with the carriage C. A pen P attached to this carriage 
will therefore draw the integral curve. Instead of moving B 
along the p-curve, a tracer T fixed to the carriage A is guided 
along it. For using the instrument the carriage is placed on 
the arawing-board with the front edge parallel to the axis of y, 
the carriage A being olamped in the central position with B on 
the axis AE. The tracer is then placed on the aj-axis of the 
ys-curve and clamped to the carriage, and the instrument is ready 
for use. As it is convenient to have tho integral curve placed directly 
opposite to the p-curvo so that corresponding values of y or Y 
are drawn on the same lino, a pen P' is fixed to C in a lino with 
the tracer. 

Boys* integraph was invented during a sleepless night, and 
during the following days curried out as a working model, 
which gives highly satisfactory results. It is ingenious in its 
simplicity, and a direct realization as a mechanism of the principles 
explained in connexion with Fig. 21. The line B'B is repre- 
sen ted by tho edge of an ordinary T-square sliding against the 
edge of a drawing-hoard. The points B and P are connected by 
two rods BE and EP, jointed at E. At B, E, and P are small 
pulleys of equal diameters. Over these an end loss string runs, 
ensuring that the pulleys at B and P always turn through equal 


angles. The pulley at B is fixed to a rod which passes through 
the point D, which itself is fixed in the T-square. The pulley at 
P carries the knife-edgo wheel. If then B and P are kept on the 
edge of the T-square, and B is guided along the curve, the wheel at 
Pwill roll along tho Y-curvo, it having been originally set parallel 
to BD. To give tho wheel at P sufficient grip on tho paper, a small 
loaded throe- wheeled carriage, the knife-edge wheel P being one 
of its wheels, is added. If a piece of copying paper is inserted 
between the wheel P and the drawing paper the Y -curve is drawn 
very sharply. 

Integraphs have also been constructed, by aid of which ordinary 
differential equations, especially linear ones, can be solved, the solu- 
tion being given as a curve. Tho first suggestion in this direction 
was made by Lord Kelvin. So far no really useful instrument has 
been made, although the ideas seem sufficiently developed to enable 
a skilful instrument-maker to produce one should there bo sufficient 
demand for it. Sometimes a combination of graphical work with 
au integraph will serve the purpose. This is the case if the vari- 
ables are separated, hence if the equation 

Xrfj? *4- Y»///=o 

has to be integrated where X ~ p(x), Y -- </>(//) are givon as curves, 
ll wo writo 

au=J Xdx, a r ~ J Y» ly 

then w as a function of x, and v as a function of y can bo graphically 
found by the integraph. The general solution is then 

v | r -- c 

with the condition, for the determination for c, that y — y^ for 
* x Q . This determines c - u 0 + % where n Q and r„ are known from 
the graphs of u and r. From this the solution as a curve giving y 
a function of x can bo drawn For any x take u from its graph, 
and find tho y for which v- c-u, plotting these y against their x 
gives tho curve required 



Fig. 23. 


If a periodic function y of x is given by its graph for one period 
„ . c, it can, according to the theory of Fourier’s Series, 

mamUyaen 0X P an ^ 0 ^ a series. 

y = A 0 -f A! cos 0 + A a cos 20 + . . . +A„cosw0+ . . 

4 - B 1 sin6 + B 2 8iu2^+ . . . +B«siuntf+ . . . 


where 0 =: * frx 
c 


The absolute term A 0 equals the mean ordinate of the curve, 
ami can therefore be determined by any planimeter. The other 
coefficients are 



y con nB.dB 


; B* = ^r?/si 

J 0 


2n- 

sin n$. dd. 


A harmonic analyser is an instrument which determines these 
integrals, and is therefore an integrator. The first instrument of 
this kind is due to Lord Kolvin ( Proc . Hoy. Soc . vol. xxiv., 1876). 
Since then several others have been invented (see Dyck’s Catalogue ; 
Henrici, Phil. Mag., July 1894 ; Phys. Soc., 9th March ; Sharp, Phil. 
Mag., July 1894 ; Phys. Soc., 13tli April). In Lord Kelvin’s instru- 
ment tho curve to be analysed is drawn on a cylinder whose 
circumference equals the poriod c, and the sine and cosine terms 
of the integral are introduced by aid of simple harmonic 
motion. Sommerfeld and Wiechert, of Kbnigsbcrg, avoid this 
motion by turning the cylinder about an axis perpendicular to that 
of the cylinder. Both these machines are large, and practically 
fixtures m the room where they are used. The first has done good 
work in the Meteorological Office in London in the analysis of 
meteorological curves. Quite different and simpler constructions 


can be used, if the integrals determining A„ and B„ be integrated 
by parts. This gives 

uA n - - 1 f sin n0.dy;nB„ir - f cos nO.dy. 


An analyser presently to be described, based on these forms, has 
been constructed by Coradi in Zurich (1894). Lastly a most 
powerful analyser has been invented by Micholson and Stratton 
(U.S.A.) (Phil. Mag., 1898), which will also be described. 

Tho Henrici ‘Coradi analyser has to add up the values of 
dy. Binnfl and dy. cos n0. But these are the components of dy 
in two directions perpendicular to each other, of which one makes 
an angle n$ with the axis of x or of 0. This decomposition can bo 
performed by Amslor’s registering wheels. Let two of these bo 
mounted, perpendicular to each other, iu one horizontal frame 
which can be turned about a vertical axis, the wheels resting on 
the paper on which the curve is drawn. When the tracer is placed 
on tno curve at the point 0 — o the ono axis is parallel to the axis 
of 0. As the tracer follows the curve the frame is made to turn 
through an angle nB. At the same time the frame moves with 
the tracer in the direction of y. For a small motion the two 
whoels will then register just the components required, and during 
the continued motion of the tracer along tho curve the wheels will 
add these components, and thus give the values of wA« and nB„. 
The factors 1/ir and -1 /wr are taken account of in tho graduation 
of the wheels. The readings have then to be divided by n to give 
the coefficients required. Coradi’s realization of this idea will be 
understood from Fig. 23. The frame PP' of the instrument rests 
on three rollers E, E', and D. The first two drive an axis with a 
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disc C on it It is placed parallel to the axis of x of the cum. 
The tracer is attached to a carriage WW which runs on the rail 
P. As it follows the curve thin carriage moves through a distance 
x whilst the whole instrument runs forward through a distance y . 
The wheel C turns through an angle proportional, during each 
small motion, to dy. On it rests a glass sphere, which will there- 
fore also turn about its horizontal axis proportionally to dy. The 
registering frame is suspended by aid of a spindle 8, having a disc 
H. It is turned by aid of a wire connected with the carriago WW, 
and turns n times round as the tracer describes the whole length 
of the curve. The registering wheels R, R' rest against the glass 
sphere and give the values «A* and *tB n . The value of n can be 
altered by changing the disc H into one of different diameter. It 
is also possible to mount on the same frame a number of spindles 
with registering wheels and glass spheres, each of the latter 
resting on a separate disc C. As many as five have been introduced. 
One guiding of the tracer over the curve gives then at once the 
ten coefficients A„ and B„ for n« 1 to 6. 

Miehdson and Stratton Analyser . — All the calculating machines 
and integrators considered so far have been kinematic. We have 
now to describe a most remarkable instrument based on the 
equilibrium of a rigid body under the action of springs. The body 
itself for rigidity’s sake is made a hollow cylinder H, shown in 
Fig. 24 in end view. It can turn about its axis, being supported 
on knife-edges O. To it springs are attached at the prolongation 
of a horizontal diameter ; to the left a series of n small springs s, 
all alike, side by side at equal intervals at a distance a from the 
axis of the knife-edges ; to the right a single spring 8 at distance 
6. These springs are supposed to follow Hooke’s law. If the 
elongation beyond the natural length of a spring is X, the force 
asserted by it is p~k\. Let for the position of equilibrium l, L 
be respectively the olnngation of a small nnd the large spring ft, K 
their constants, then is 

nkfa -, KIA 


The position now obtained will bo called the normal ono. Now 
let the top ends (1 of the small springs be movable, and let any 
one of them be raised through a distance y. This will turn the 
body H, B will move down through a distance z mid A up through 
a 

a distance -j*' The new forces thus introduced will lie in equi- 
librium if 


Or 


«*■( 


a b K 


n + -- 

v a ft 



This shows that the displacement z of B is proportional to the 
Slim of the displacements y of the tops of the small Bprings. The 
arrangement can therefore bo used for the addition of a number of 
displacements. The instrument made lias eighty small springs, 
ana the authors stAto that from the experience gained there is no 
impossibility of increasing their number even to a thousand. The 
displacement z, which necessarily must be small, can he eularged by 

aid of a lever OT. To 
regulate the displace- 
ments y of the |K)iuts 0 
(Fig. 24) each spring is 
attached to a lever EC, 
fulcrum E. To this again 
a long rod FG is iixod 
by. aid of a joint at F. 
The lower end of this 
rod rests on auothcr 
lever OT, fulcrum N, at 
a changeable distance 
3/" = NG from N. The 
elongation y of any 

O s can thus be uro- 
by a motion or P. 
If P bo raised through a 
distance y\ thou the dis- 
placement y of C will be 
proportiouul to y’if* ; it 
is, say, equal to yy’if 
whore fi is the Bame for 
all Bprings. Now let the 
Fig. 24. points C, and with it the 

springs s, the levers, Ac., 
be numbered C 0 C, Oj . . . There will be a zero-position for the points 
P all in a straight horizontal line. When in this jiosition the 
points 0 will also be in a line, and this we take as* axis of x. On it 
the points Cj . . . follow at equal distances, say each equal 
to h. The point C* lies at the distance kh which gives the a? of this 
point. Suppose now that the rods FG are all set at unit distance 



NG from N, and that the points P be raised so as to form points 
in a continuous curve y ' = then the points C will lie in a curve 
y^y> 4 >{x). The area of this curve is 

p 

Approximately this equals Zhy-hZy. Hence we have 

where z is the displacement of the point B which can be measured. 
The curve y‘ = </Ax) may be supposed cut out as a templet. By 

J utting this under the points P the area of the curve is thus 
etermined — the instrument is a simple integrator. 

The integral can be made more general by varying the distances 
NG=y". These can be set to form another curve We 

have now y=MI/V # =A4/W0(aO» and get as beforo 

f 

Jo r 

These integrals are obtained by the addition of ordinates, and 
therefore by an approximate method. But the ordinates are 
numerous, there being 79 of them, and the results are in conse- 
quence very accurate. The displacement s of B is small, but it can 
ho magnified by taking the reading of a point T' on the lover AB. 
The actual reacting is done at point T connected with T' by a long 
vertical rod. At T either a scale can be placed or a drawing- 
board, on which a pen at T marks the displacement. 

If tho points G are sot so that the distances NG on the different 
levers are proportional to tho terms of a numerical series 

Wy + Mj-MJj,!- ... • 

and if all P he moved through the same distance, then z will be 
proportional to the sum of this series up to 80 terms. We get an 
Addition Machine. 

The use of the machine can, however, be still further extended. 
Let a templet with a curve y's=0(£) bo set under each point P at 
right angles to the axis of x hence parallel to the plane of the 
figure. Let these templets form sections of a continuous surface, 
then each section parallel to the axis of x will form a curve like the 
old y'=<t>(x), but with a variable parameter £ or y ■- <£(£, x). For 
each vulue of £ tho displacement of T will give the integral 

W*e-F(t). • • • (1) 

where Y equals the displacement of T to some scale dependent on 
the constants of the instrument 

If the whole block of templets he now pushed under the points P 
and if the drawing-board be moved at the same rate, then the pen T 
will draw the curvo Y = F(£). Tho instrument now is an intcyraph 
giving the value of a definite integral as function of a variable 
parameter. 

Having tints shown how the lover with its springs can ho made 
to serve a variety of purjKJses, wo roturn to tho description of the 
actual instrument constructed. The machine serves first of all to 
sum up a series of harmonic motions or to draw the curve 

Y = a, cosir + <i a cos i lx + a l cos 3a* + (2) 

The motion of the points P, P 3 . . . is here made harmonic by 
aid of a scries of excentric discs arranged so that for one revolu- 
tion of tho first the other discs complete 2, 3, . . . revolutions. 
They are all driven by one bundle. These discs take the place of 
the templots described before. The distances NG arc made equal 
to the amplitudes a v . . . Tho drawing-board, moved for- 

ward by the turning of the handle, now receives a curve of which 
(2) ia the equation. If all excentrics are turned through a right 
angle a sine-series can be added up. 

It is a remarkable fact that the samo machine can be used as a 
harmonic analyser of a given curve. 

Let tho curve to be analysed be set off along the levers NG so 
that in the old notation it is 

?/"=/W ; 

whilst the curves y's=^(*£) are replaced by tho excentrics, hence £ 
by the angle $ through which the first excentric is turned,* so that 
y r k = cos kO. 

But kh=x aud nh=ir, n being the number of springs s, and r 
taking the place of c. This makes 

M=?e.x. 

IT 

Hence our instrument draws a curve which gives the integral 
(1) in the form 

y~i J/ (*)cos(-“fa)<& 

as a function of 0 , 
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Bat this integral becomes the coefficient a * , in the cosine 
expansion if we make 

or 6=m*. 

v n 

The ordinates of the curve at the values $ « -> . . • give therefore 

71 fl 

ell coefficients up to wi»=80. 

The curve shows at a glance which and how many of the co- 
efficients are of importance* 

The instrument is described in Phil. Mag. vol. xlv., 1898. A 
number of curves dr.awn by it are given, and also examples of the 
analysis of curves for which the coefficients « m are known. These 
indicate that a remarkable accuracy is obtained. (o. h.) 

Matlock, a town in the western parliamentary 
division of Derbyshire, England, 17 miles north by west 
of Derby, on the river Derwent and the Midland Railway 
(Matlock Bridge station). The newer portion, Matlock 
Bank, famous for its hydropathics, has been connected with 
the older by a tramway worked by a single cable, with a 
gradient said to be the steepest in the world. Population 
of urban district (1891), 5285; (1901), 5980; of the 
separate urban district of Matlock Bath (1901), 1816. 

MatSUffata, Count (1835 ), Japanese 

statesman, was born at Kagoshima in 1835, being a son 
of a samurai of the Satsunia clan. On the completion of 
the feudal revolution of 1 868 ho was appointed governor 
of the province of Tosa, and having served six years in 
this office, vfras transferred to TokyO as assistant minister of 
finance. As representative of Japan at the Paris Exhibi- 
tion of 1878, he took the opportunity afforded by his 
mission to study the financial systems of the great European 
Powers. On his return home, he held for a short time in 
1880 the portfolio of home affairH, and was in 1881 
appointed minister of finance. The condition of the 
currency of Japan was at that time deplorable, and 
national bankruptcy threatened. The coinage had not 
only been seriously debased during the closing years of the 
Tokugawa regime, but large quantities of paper currency 
had been issued and circulated, both by many of the feudal 
lords and by the central government itself, as a temporary 
expedient for filling an impoverished exchequer. In 1878 
depreciation had set in, and the inconvertible paper had 
by the close of 1881 grown to such an extent that it was 
then at a discount of 80 per cent, as compared with silver. 
Count Matsugata showed the Government the danger of 
the situation, and urged that the Issue of further paper 
currency should be stopped at once, the expenses of 
administration curtailed, and tho resulting surplus of 
revenue used in tho redemption of the paper currency 
and in the creation of a specie reserve. These proposals 
were acted upon : tho Bank of Japan was estab- 
lished, and the right of issuing convertible notes given 
to it; and within three years of tho initiation of these 
financial reforms, the paper currency, largely reduced in 
quantity, was restored to its full par value with silver, 
and the currency as a whole placed on a solvent basis. 
From this time forward Japan’s commercial and military 
advancement continued to make uninterrupted progress. 
But jxiri passu with the extraordinary impetus given to its 
trade by the successful conclusion of the war with China, 
the national expenditure enormously increased, rising 
within a few years from 80 to 250 million yen. The task 
of providing for this expenditure fell entirely on Count 
Matsugata, who had to face strong opposition on tho 
part of the Diet. But he distributed the increased 
taxation so equally, and chose its subjects so wisely, that 
the ordinary administrative expenditure and the interest 
on the national debt were fully provided for, while the 
extraordinary expenditure for military purposes was met 
from the Chinese indemnity. As far back as 1878 Count 
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Matsugata perceived the advantages of a gold standard, 
but it was not until 1897 that his scheme could be realized. 
In this year the Bill authorizing it was under his auspices 
submitted to the Diet and passed ; and with this financial 
achievement Count Matsugata saw the fulfilment of his 
ideas of financial reform, which were conceived during liis 
first visit to Europe. Count Matsugata twice held the 
office of prime minister (1891-92, 1896-97), and during 
both his administrations ho combined tho portfolio of 
finance with the premiership ; in 1899 and 1900 he was 
minister of finance only. His mime in Japanese history 
is indissolubly connected with the financial progress of 
his country at the end of the 19th century. 

Matteawan v a village of Dutchess county, New 
York, U.S.A., near the eastern bank of the Hudson river, 
opposite Newburg, in the south-eastern part of the state, on 
the New York, New Haven, and Hartford (New England), 
and the Newburg, Dutchess, and Connecticut Railways. 
Population (1890), 4278; (1900), 5807, of whom 1044 
were foreign-born. 

MattO Grosso, a state of Brazil, extending be- 
tween 7° 30' and 24° 10' S. and 50° 35' and 65° 10' W., 
having on tho N. tho states of Amazonas and ParA, on 
tho W. Bolivia, on the S. Paraguay, and on tlio E. Goyaz, 
Minas Gorues, Sao Paulo, and ParanA. Its area covers 
532,708 square milos. It is drained in the north by the 
Tocantins -Araguaya, and in the south by the ParanA - 
Paraliyba. Its mineral wealth is considerable, though 
many of the mines are of little importance. Gold, iron, 
diamonds, and rock-salt are amongst tho minerals that 
occur in greater or smaller quantities. Tho roaring of 
cattle is tho chief agricultural pursuit. Population 
(1870), 60,417; (1890), 92,827. Tho capital, CuyabA 
(8000), is in telegraphic connexion with Rio do 
Janeiro. 

Mattoon, a city of Coles county, Illinois, U.S.A., 
south-east of the centre of the state, at the intersection 
of the Cleveland, Cincinnati, Chicago and St Louis, the 
Illinois Central, and the Peoria, Decatur and Evansville 
Railways, at an altitude of 726 feet. It is in a rich 
farming country, for which it serves as a collecting and 
distributing point. Population (1890), 6833; (1900), 
9622, of whom 430 were foreign -born ar\d 227 were 
negroes. 

Maubeuffe, a town in the arrondissement of 
Avesnes, department of Nord, France, 48 miles south-east 
of Lille, on the railway from Paris. Large glass-works are 
now important industrial features. The town forms the 
nucleus of an entrenched camp, of which the perimeter is 
about 18 miles. Population (1891), 11,953; (1901), 20,826. 

Maupassant, Henri Ren6 Albert Guy 

de (1850-1893), French novelist and poet, was born at 
the Clnlteau of Miroraesnil in the department of Seine- 
Inf Arieure on 5th August 1850. Ilis grandfather, a lauded 
proprietor of a good Lorraine family, owned an estate at 
Neuville- Champ -d’Oisel near Rouen, and bequeathed a 
moderate fqrtune to his son, a Paris stockbroker, who 
married Mademoiselle Laure Lepoitevin. Maupassant wafi 
educated at Yvetot and at the Rouen lycce. A copy of 
verses entitled Le Dieu C reale ur, written during his year 
of philosophy, has been preserved and printed, lie 
entered the ministry of marine, and was promoted by 
M. Bardoux to the Cabinet de l’lnstruction Publique. A 
pleasant legend says that, in a report by his official chief, 
Maupassant is Inentioned as not reaching the standard of 
the department in the matter of style. He may very well 
have been an unsatisfactory clerk, as he divided liis time 
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between rowing expeditions and attending the literary 
gatherings at the house of Gustave Flaubert, who was 
not, as he is often alleged to be, connected with Mau- 
passant by any blood tie. Flaubert was not his uncle, 
nor his cousin, nor even his godfather, but merely an old 
friend of Madame de Maupassant, whom he had known 
from childhood. At the literary meetings Maupassant 
seldom shared in the conversation. Upon those who met 
him — Tourgeniuff, Alphonse Daudet, M. Catulle Mendfcs, 
M. Jos6- Maria de Heredia, and M. Zola — he left the 
impression of a simple young athlete. Even Flaubert, 
to whom Maupassant submitted some sketches, was not 
greatly struck by their talent, though he encouraged the 
youth to persevere. Maupassant’s first essay was a 
dramatic piece twice given at fitretat in 1873 before 
an audience which included Tourgenieff, Flaubert, and 
Mcilhac. In this indecorous jMjrformttnce, of which 
nothing more is heard, Maupassant played the part of a 
woman. During the next seven years he served a severe 
apprenticeship to Flaubert, who by this time realized his 
pupil’s exceptional gifts. In 1880 Maupassant published 
a volume of poems, Dts Vertt, against which the public 
prosecutor of fCtumpes took proceedings that were finally 
withdrawn through the influence of the senator Cordier. 
From FlaulxTt, who luid hinwelf been prosecuted for his 
first book, Madame Bovary , there came a letter congratu 
lating the poet on the similarity kit ween their first literary 
experiences. Ik* Vers is an extremely interesting experi- 
ment, which shows Maupassant to us still hesitating in his 
choice of a medium ; but he recognized that it was not 
wholly satisfactory, and that its chief deficiency — the 
absence of verlwil melody — was fatal. Later in the Hame 
year he contributed to the Boirees de Medan , a collection 
of short stories by MM. Zola, J.-K. Huysmans, Henry 
C6urd, Leon Hcnnique, and Paul Alexis ; and in Boule de 
But/ the young unknown author revealed himself to his 
amazed collaborators and to the public as an admirable 
writer of prose and a consummate master of the route. 
There is perhaps no other instance in modern literary 
history of a writer beginning, as a fully-equip]>ed artist, 
with a genuine master] >iece. This early success wjis 
quickly followed by another. The volume entitled La 
Matson Tellier (1881) confirmed the first impression, and 
vanquished even those who were repelled by the author’s 
choice of subjects. In Mademoiselle Fiji (1883) he re- 
located his previous triumphs as a conteur , and in this 
same year he, for the first time, attempted to write on a 
larger scale.. Choosing to portray the life of a blameless 
girl, unfortunate in her marriage, unfortunate in her son, 
consistently unfortunate in every circumstance of exist- 
ence, he leaves her, ruined und prematurely old, clinging 
to the tragic hope, which time, as one feels, will belie, 
that she may find happiness in her grandson. This pic- 
ture of an average woman undergoing the constant agony 
of disillusion Maupassant calls l hie Vie (1883), and as in 
modern literature there is no finer example of cruel obser- 
vation, so there is no sadder book than this, while the 
effect of extreme truthfulness which it conveys justifies its 
sub-title — V humble veritc. Certain passages of Une Vie 
are of such a character that the sale of the volume at 
railway bookstalls was forbidden throughout Franco. The 
matter was brought before the; Chamber of Deputies, with 
the result of drawing still more attention to the book, and 
of advertising the Contes de la Becasse (1883), a collection 
of stories as improper as they are clever. An Soleil ( 1 884), 
a book of travels which has the eminent qualities of lucitl 
observation and exact description, was less read than Clair 
de Lune , Miss Harriet , Les Samrs Rondoli and Yvette, 
all published in 1884, when Maupassant’s powers were at 
their highest level. Three further collections of short 


tales, entitled Contes et NouveUes , Monsieur Parent , and 
Contes du Jour et de la Ni lit, issued in 1885, proved that 
while the author’s vision was as incomparable as ever, his 
fecundity had not improved his impeccable form. To 
1885 also belongs an elaborate novel, Bel- Ami, the cynical 
liistory of a particularly detestable, brutal scoundrel who 
makes his way in the world by means of his handsome 
face. Maupassant is here no less vivid in realizing his 
literary men, financiers, and frivolous women than in dealing 
with his favourite peasants, boors, and servants, to whom 
he returned in Toine (1886) and in La Petite Rogue (1886). 
About this time ap]>eared the first symptoms of the malady 
which destroyed him ; lie wrote less, and though the novel 
Mont-Oriol (1887) shows him apparently in undiminiBhed 
possession of his faculty, Le Ilorla (1887) suggests that 
lie was already subject to alarming hallucinations. Re- 
stored to some extent by a sea-voyage, recorded in Bur 
VEau (1888), he went back to short stories in Le Rosier de 
Madame llusson (1888), a burst of Rabelaisian humour 
equal to anything he had ever written. His novels Pierre 
et Jean (1888), Fort comine la Mart (1889), and Notre 
Coeur (1890) are ]>enetrating studies touched with a pro- 
founder sympathy than had hitherto distinguished him ; 
and this softening into pity for the tragedy of life is 
deepened in some of the tales included in Inutile Beanie , 
(1890). One of these, Le Champ d* Oliviers, is an unsur- 
passable example of poignant, emotional narrative. With 
La Vie errante (1890), a volume of travels, Maupassant’s 
career practically closed. Musotfe, a theatrical piece 
written in collaboration with M. Jacques Normand, was 
published in 1891. By this time inherited nervous 
maladies, aggravated by excessive physical exercises and 
by the imprudent use of drugs, had undermined his con- 
stitution. He l)ogan to take an interest in religious prob- 
lems, and for a while made the Imitation his handbook ; 
but his misanthropy deepened, and he suffered from curious 
delusions as to liis wealth and rank. A victim of lafolie 
des grandeurs , he? drank the waters at Aix-les-Bains during 
the summer of 1891, and retired to Cannes, where he 
purposed pissing the winter. The singularities of conduct 
which had boon observed at Aix-les-Bains grew more and 
more marked. Maupissant’s reason slowly gave way. On 
6th January 1892 he attempted suicide, and was removed 
to Paris, where he died in the most painful circum- 
stances on 6th July 1893. He is buried in the cemetery 
of Montparnasse. The owning chapters of two projected 
novels, VAngiius and L'Ame Etrangere, were found among 
his paj>ers ; these, with La Paix du Menage, a comedy in 
two acts, and two collections of tales, Le Fere Milan 
(1898) and Le Colporteur (1899), have been published 
posthumously. A correspondence, called Amitie amoureitse 
(1897), and dedicated to his mother, is probably un- 
au then tic. Among the prefaces which he wrote for the 
works of others, only one — an introduction to a French 
prose version of Mr Swinburne’s Poems and Ballads — is 
likely to interest English readers. 

Maupassant began as a follower of Flaubert and of 
M. Zola, but, whatever the masters may have called them- 
selves, they both remained essentially romantiques. The 
pupil is the last of the “naturalists”: he even destroyed 
naturalism, since he did all that can be done in that direc- 
tion. He had no psychology, no theories of art, no moral 
or strong social prejudices, no disturbing imagination, no 
wealth of perplexing ideas. It is no paradox to say that 
his marked limitations made him the incomparable artist 
that he was. , Undisturbed by any external influence, his 
marvellous vision enabled him to become a supreme 
observer, and, given his literary sense, the rest was simple. 
He prided himself in having no invention ; he described 
nothing that he had not seen. The peasants whom he had 
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known as a boy figure in a score of talcs ; what he saw in 
Government offices is set down in IS Heritage ; from Algiers 
he gathers the material for Maroca ; he drinks the waters 
and builds up Mont-Oriol ; he enters journalism, constructs 
Bel' Ami, and, for the sake of precision, makes his brother, 
Herv6 de Maupassant, sit for the infamous hero's portrait ; 
he sees fashionable society, and, though it wearied him 
intensely, he transcribes its life in Fort comme la Mart and 
Notre Coeur. Fundamentally he finds all men alike. In 
every grade he finds the same ferocious, cunning, animal 
instincts at work : it is not a gay world, but he knows no 
other; he is possessed by the dread of growing old, of 
ceasing to enjoy ; the horror of death haunts him like a 
spectre. It is an extremely simple outlook. Maupassant 
does not prefer good to bad, one man to another ; lie never 
pauses to argue about the meaning of life, a senseless thing 
which has the one advantage of yielding materials for art ; 
his one aim is to discover the hidden asjwct of visible 
things, to relate what he has observed, to give an objective 
rendering of it, and he has seen so intensely and so 
serenely that he is the most exact transcrilier in litera- 
ture. And as the substance is, so is the form : his style 
is exceedingly simple and exceedingly strong; he uses 
no rare or superfluous word, and is content to use the 
humblest word if only it conveys the exact picture of the 
thing seen. In ten years he produced some thirty volumes. 
With the exception of Pierre et Jean, his novels, excellent 
as they are, scarcely represent him at his best, and of over 
two hundred contes , a proportion must t>c rejected. But 
enough will remain to vindicate his claim to a permanent 
place in literature as an unmatched observer and the most 
perfect master of the short story. (j. f.-k.) 

Mauritius, known also as Isle of France, an 
island in the south-western portion of the Indian Ocean, 
<>00 miles cost of Madagascar, 1500 miles east of the coast 
of Africa, 20° 10' 8. and 57° 35' K. Its mineral produc- 
tions are few and unimportant. The climate of the island 
cannot be considered very healthy, and there were several 
very fatal epidemics during the latter half of the 19th 
century. In common with Reunion, it is exposed to severe 
and destructive cyclones, but the soil is of considerable 
fertility, and the greater portion of the level plains is now 
a vast sugar plantation. Port Louis, the capital, had 
in 1891 a population of about 70,000, but in 1897 this 
had diminished to 55,000, a large number of its former 
inhabitants now living at villages on the railway lines 
stretching to the north and south of the island. These 
lines had in 1896 a total length of 105 miles. In recent 
years extensive explorations have been made in the beds 
of some of the ancient lakes, and considerable quantities 
of the bones of the extinct dodo, solitaire, and other short- 
winged birds, which were almost or quite incapable, of flight, 
have been discovered. Some changes have taken place since 
1882 in the governmental arrangements of the island. 
The Legislative Council now consists of 27 members, 10 
being elected, 8 ex officio , and ‘9 nominated by the 
.governor. In 1884-85 a constitutional change was made 
by the introduction of an elective element into the legisla- 
ture. Under a moderate franchise ten members are now 
elected, one for each of the eight divisions of the island, and 
two for Port Louis. 

The following statistics show the revenue and expenditure of 
the colony : — 



1888. 

1898. 

1900. 

Revenue 

Expenditure. 

Rs. 

8,574,058 

7,771,679 

Rs. 

7,620,820 

8,131,470 

Rs. 

9,179,975 

8,568,943 


At the beginning of 1901 tlie public debt stood at £1,189,284. 


General Trade . 


1900. 


H.s. 

30,982,67:1 

22,810,778 


Jiritieh Trade, 



1888. 

1898. 

j 1900. 

Exports . 
Imports . 

£275,546 

253,928 

£100,863 

239,242 

I £232,666 
j 377,174 


Of the above general trade, tho following were the principal 
items of export - 



1888. 

1898. 


Rs. 

Rs. 

| Exports . 

32,291,978 

1 27,537,980 

Imports . 

15,341,202 

| 24,006,970 



1888. 

1898 

1900. 


Rs. 

Rs. 

Ra. 

Sugar value. 

28,754,798 

24,727,690 

28,836,365 

Rum , , . 

297,882 

85,800 

224,086 

Cocoa-nut oil ,, . 

107,275 

69,180 

46,479 

Vanilla ,, . 

311,639 

140,100 

169,821 

Aloo-fibre ,, . 

690,858 

427,130 

940,432 


A great change is taking place in the population. Most ol‘ Port 
Louis has passed from Europeans to Hindus or Chinese, and the 
Hiigar estates of the island arc being similarly transferred. During 
the 6 years 1896-1900 land to tho value of 9,084,490 rupees was 
purchased by Hindus from Mauritian planters, and since 1864 
real property to the value of 24,159,945 rupees. The following 
are statistics of the population, including all nationalities : — 

18S1. 1891. UKU. 


Males . 
Females 

Total . 


209,560 

151,287 


360,847 


207,103 

164,552 


371,655 


1380,040 


Of tho above, the Hindu coolie proportion was 


249,061 255,500 261,136 


By the census of 1891 the general population, as respects religion, 
was divided as follows : Hindus (pagan), 209,079 ; Roman Catholics, 
115,438 ; Muhommodans, 34,763 ; Protestants, 7307. 

Primary education is provided in 75 Government and 98 de- 
nominational and aided schools, the number of pupils on tho roll 
in 1900 being 19,481, with an average attendance of 12,235. 
Secondary education is provided, in tho Koval College at Curepipe 
(temporarily), with 169 pupils ; tho royal college school, at tho 
same plaeo, with 116 pupils ; and the royal college school at Tort 
liouis, with 51 pupils. (j. si*.) 


Mawkmai (called by the Burmese Maukme), one 
of the largest states in the eastern division of the southern 
Shan States of Burma. It lies approximately between 
19 u 30' and 20° 30' N. and 97” 30' and 98° 15' E., and 
has an area of 2787 square miles. The central portion 
of the state consists of a wide plain well watered and 
under rice cultivation. The rest is chiefly hills in ranges 
running north and south. There is a good deal of 
teak in tilt; state, but it has been ruinously worked. The 
Sawbwa now works as contractor for Government, which 
takes one-tliird of the net profits. Bice is the chief crop, 
but much tobacco of good quality is grown in the Langko 
district on the Teng river. There is also a great deal of 
cattle-breeding. The population was estimated in 1892 
at 18,693, over two-thirds of whom were Sharis and the 
remainder Taungthu (4502), Burmese (552), Yangsek 
(445), and Red Karens (312). The Sawbwa pays a tribute 
of Rs. 13,000 for the period 1898-1902. The capital, 
Mawkmai, stands in a fine paddy plain in 20" 9' N. and 
97° 25' E. It had about 150 houses when it first submitted 
in 1 887, but was burnt out by the Red Karens in the fol 
lowing year. It has since recovered. There are very fine 
orange groves a few miles south of the town at Kautu-uwn. 

Max Milller, Friedrich (1823-1900), Orient- 
alist and comparative philologist, was born at Dessau, 
6th December 1823, being the son of Wilhelm Muller, 
celebrated for his phil-Hcllenic lyrics. lie lost his father 
before he had attained his fourth year, but received a very 
careful education. The elder Muller had endeared himself 
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to the most intellectual circles in Germany by his amiable 
character and his genuine poetic gift, and it was his son’s 
good fortune to meet in his youth with a succession of 
eminent friends, who, already interested in him for his 
father’s sake, and charmed by the qualities which they 
discovered in the young man himself, powerfully aided 
him by advice and patronage. Mendelssohn dissuaded 
him from indulging his natural bent to the study of 
music ; Professor Brock haus of the University of Leipzig, 
where Max Muller matriculated in 1841, induced him to 
take up Sanskrit ; Bopp, at the University of Berlin (1844), 
made the Sanskrit student a scientific comparative philo- 
logist; Schelling, at the same university, inspired him 
witli a love for metaphysical speculation, though failing 
to attract him to his own philosophy ; Burnouf, at Paris 
in the following year, by teaching him Zend, started him 
on the track of inquiry into 
the science of comparative 
religion, and impelled him to 
edit the Rig Veda ; and when, 
in 1846, Max Muller caine to 
England upon this errand, 

Bunsen, in conjunction with 
Professor II. H. Wilson, pre- 
vailed upon the East India 
Company to undertake the 
expense of publication. Up 
to this time Max Muller had 
lived the life of a poor student, 

MUp)>orting himself partly by 
copying manuscripts, but 
Bunsen’s introductions to 
Queen Victoria and the Prince 
Consort, and to Oxford Uni- 
versity, laid the foundation 
for him of fame and fortune. 

In 1848 the printing of his 
Rig Veda at the University 
Press obliged him to settle in 
Oxford, a step which decided 
his future career. He arrived 
at a favourable conjuncture ; 
the Tracturian stri/e, which 
had so long thrust learning 
into tho background, was just 
over, and Oxford was becom- 
ing accessible to modern ideas. 

The young German excited 
curiosity and interest, and it 
was soon discovered that, although a genuine scholar, he 
was no mere bookworm. Part of his social success was 
due to his readiness to exert his musical talents at private 
parties. Max Muller was speedily subjugated by the 
genius loci. He was appointed deputy Taylorian professor 
of modern languages in 1850, and the German Govern- 
ment failed to tempt him lrnck to Strasburg. In the 
following year he was made M.A. and honorary fellow of 
Christ Church, and in 1858 ho was elected a fellow of 
All Souls, In 1 854 the Crimean war gave him tho oppor- 
tunity of utilizing his Oriental loarning in vocabularies 
and schemes of transliteration. In 1857 he successfully 
essayed another kind of literature in his beautiful story 
Deutsche Liebe , written both in German and English. He 
had by this time become an extensive contributor to 
English periodical literature, and had written several of 
the essays subsequently collected as Chips from a German 
Workshop. Tho most important of them was the fascinat- 
ing essay on “Comparative Mythology” in the Oxford 
Essays for 1856. His valuable History of Ancient Sanskrit 
Literature , so far as it illustrates the primitive religion 
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of the Brahmans (and hence the Vedic period only), was 
published in 1859. 

Though Max Muller’s reputation was that of a com- 
parative philologist and Orientalist, his professorial duties 
at Oxford were long confined to lecturing on modern 
languages, or at least their mediaeval forms. In 1860 
the death of Horace Hayman Wilson, professor of San- 
skrit, seemed to open a more congenial sphere to him. 
His claims to the succession seemed incontestable, for his 
opponent, Monier Williams, though well qualified as a 
Sanskritist, lacked Max Muller’s brilliant versatility, and 
although educated at Oxford, had held no University 
office. But Max Muller was a Liberal, and the friend 
of Liberals in university matters, in politics, and in 
theology, and this consideration united with his foreign 
birth to bring the country clergy in such hosts to the poll 

that the voice of resident 
Oxford was overborne, and 
Monier Williams was elected 
by a large majority. It was 
the one great disappointment 
of Max Midler’s life, and he 
never quite recovered from it. 
It was, nevertheless, service- 
able to his influence and repu- 
tation by permitting him to 
enter upon a wider field of 
subjects than would have been 
possible otherwise. Directly, 
Sanskrit philology received 
little more from him, except 
in connexion with his later 
undertaking of The Sacred 
Books of the East , but in- 
directly he exalted it more 
than any predecessor by pro- 
claiming its commanding 
position in the history of the 
human intellect by his Science 
of Language , two courses of 
lectures delivered at the 
Koyal Institution in 1861 
and 1863. Max Muller ought 

not to be described as “the 

introducer of comparative 
philology into England.* 
Prichard had proved the 
Aryan affinities of the Celtic 
languages by the methods of 
comparative philology so long Wore as 1831 ; Winning’s 
Manual of Comparative Philology had been published 
in 1 838 ; the discoveries of Bopp and Pott and Pictet 
hud been recognized in brilliant articles in the Quar- 
terly Review, and had guided the researches of ltaw- 
linson. But. Max Muller undoubtedly did far more to 
popularize tho subject than had been done, or could have 

l>een done, by any predecessor. He was on less sure 

ground in another department of the study of language — 
the problem of its origin. HiB speculations on this sub- 
ject brought him into collision with the Darwinians, 
though they were perhaps no more capable than himself 
of seeing more than ono side of the question. He wrote 
upon it as a disciple of Kant, whose Critique of Pure 
Reason he translated, llis essays on mythology are among 
the most delightful of his writings, but their value is 
somewhat impaired by a too uncompromising adherence 
to the seductive generalization of the solar myth. 

Max Muller’s studies in mythology led him to another 
field of activity in which his influence was more durable 
aud extensive, that of the comparative science of religions. 



Pmongbsoii Max Muller. 

(From a photograph by Elliott and Fry , London.) 
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Here, so far as Great Britain fe concerned, lie does deserve 
the fame of an originator, and his Introduction to the 
Science of Religion (1873 — the same year in which he 
lectured on the subject, at Dean Stanley’s invitation, in 
Westminster Abbey, this being the only occasion on which 
a layman had given an address there) marks an epoch. It 
was followed by other works of importance, especially the 
four volumes of Gifford lectures, delivered between 1888 
and 1892 ; but the most tangible result of the impulse he 
had given was the publication under his editorship, from 
1875 onwards, of The Sacred Rooks of the East, in fifty- 
one volumes, including indexes, all but three of which 
appeared under his superintendence during his lifetime. 
These comprise translations by the most competent scholars 
of all the really important non -Christian scriptures of 
Oriental nations, which can now for the first time be 
appreciated without a knowledge of the original languages. 
The advantage to the comparative study of religions is 
unspeakable; considering, indeed, how few are able to 
read more than one or two Oriental languages, it may be 
said to have rendered such a comparison for the first time 
possible. If the jxxsitive value of the books thus inter- 
preted proves less than was anticipated, this fact, too, has 
its useful side. Omne ignotum can no longer be taken 
pro magnitico. Max M filler also wrote on Indian philo- 
sophy in his latter years, and his exertions to stimulate 
search for Oriental manuscripts and inscriptions were 
rewarded with important discoveries of early Buddhist 
scriptures, in their Indian form, made in Japan. He 
was on particularly friendly, terms with native Japanese 
scholars, and after his death his library was purchased 
by the University of TokyO. 

In 1868 Max Mfiller had been indemnified for his 
disappointment over the Sanskrit professorship by the 
establishment of a chair of comparative philology, to be 
filled by him. lie retired, however, from the actual duties 
of the post in 1875, when entering upon the editorship 
of The Sacred Rooks of the East . The most remarkable 
external events of his latter years were his delivery of 
lectures at the restored University of Strasburg in 1872, 
when he devoted his honorarium to the endowment of a 
Sanskrit lectureship, and his presidency over the Inter- 
national Congress of Orientalists in 3 892. But his days, 
if uneventful, were busy. He participated in every move- 
ment at Oxford of which he could approve, and was 
intimate with nearly all its men of light and leading ; he 
was a curator of the Bodleian Library, and a delegate of 
the University Press. He was acquainted with most of 
the crowned heads of Europe, and was an especial favourite 
with the English royal family. His hospitality was ample, 
especially to visitors from India, where he was far better 
known than any other European Orientalist. His dis- 
tinctions, conferred by foreign governments and learned 
societies, were innumerable, and, having been naturalized 
shortly after his arrival in England, he received the 
high honour of being made a privy councillor. In 1898 
and 1899 he published autobiographical reminiscences 
under the title of Avid Lang Syne. He was writing a 
more detailed autobiography when overtaken by death on 
28tli October 1900, shortly after he had written, in the 
Nineteenth Century , on the religions of China, and vindi- 
cated the British cause in South Africa against Professor 
Mommsen. Max Mfiller married in 1859 Georgiana 
Adelaide Grenfell, sister of the wives of Charles Kingsley 
and J. A. Froudo. One of his daughters, Mrs Conybeare, 
distinguished herself by a translation of Scherer’s History 
of German Literature , but died shortly afterwards. 

Though undoubtedly a great scholar, Max Mfiller did 
not so much represent scholarship pure and simple as 
her hybrid types — the scholar -author and the scholar- 
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courtier. In the former capacity, though manifesting 
little of the originality of genius, he rendered vast service 
by popularizing high truths among high minds. In his 
public and social character he represented Oriental studies 
with a brilliancy, and conferred upon them a distinction, 
which they had not previously enjoyed in Great Britain. 
There were drawbacks in both respects : the author was 
too prone to build upon insecure foundations, and the 
man of the world incurred censure for failings which may 
perhaps bo best indicated by the remark that he seemed 
too much of a diplomatist. Vanity and kindred faults 
may easily be detected in his writings, but the sum of 
foibles seems insignificant in comparison with the life of 
intense labour dedicated to the service of culture and 
humanity. ( R . 0 .) 

Max we I It own. Sec Dumfries. 

MayggUOZ! a city situated at the west end of 
Porto Rico, 72 miles west-south-west of San Juan. It was 
founded in 1752, is the third in population, and the most 
pleasant and most beautiful city of the island. Its streets 
are wide, shaded, and lined with handsome residences and 
shops. The public buildings are numerous and com- 
modious, including a cathedral, theatre, the eouvt- house 
(Ayuntamiento), hospital, barracks, and custom-house. 
The city has a public library and excellent water-works. 
It is lighted by electricity, and until recently possessed 
the only tramway on the island. Mayagucz Playa, where 
the shipping is carried on, as at Ponce, is about throe miles 
from the main city. Much coffee is exported. Population 
(1899), about 15,187. 

Mayavaram, a town of British India, in the 
Tanjore district of Madras, on the Cuuvery river ; junction 
on the South Indian Railway, 174 miles south of Madras. 
Population (1891), 23,765 ; municipal income (1897-98), 
Rs.35,830. It makes a speciality of the fine cotton cloth 
known as Kornad from the suburb in which the weavers 
live. The municipal high school had 417 pupils in 
1897-98. 

Maybole, a burgh of barony and police burgh of 
Ayrshire, Scotland, 9 miles south by west of Ayr by rail. 
The four principal boot factories employ 1700 hands, and 
the trade of 1899 made a record. The manufacture of 
agricultural implements is also a staple industry. The 
municipal buildings are modern. One of the public 
schools has a secondary department. Population (1881), 
4474; (1901), 5892. 

Mayen, a town of Prussia, in the Rhine province, 
on the east side of the Eifol, 16 miles west of Coblenz. 
It has lava and slate quarries, various textile industries, 
tanneries, oil and flour mills, and tobacco factories. It 
has fragments of its mediaeval walls, and a medieval keep 
(restored in 1893-94). Population (1885), 8440; (1900), 
11,961. 

Mayence. See Mainz. 

Mayerine, a department of the north-west of France, 
watered by the Mayenne. 

Area, 1987 square miles. The population, 340,063 in 1886, 
numbered 311,207 in 1901. Births in 1899, 7003, of which 290 were 
illegitimate; deaths, 6851 ; marriages, 2362. There were in 1896, 
626 primary schools, with 45,000 pupils, 5 per cent, of tho popula- 
tion being illiterate. The land under cultivation amounted in 
1896 to 1,183,677 acres, 889,611 acres being plough-land and almost 
all tho rest, grass land. The wheat crop of 1899 was valued at 
£1,200,000; meslin, £156,000; barley, £472,000; oats, £320,000; 
buckwheat, £120,000; potatoes, £148,000; mangold - wurzol, 
£232,000. Natural pastures yielded £532,000; hemp, £11,000; 
flax, £6400 ; apples, £168,000. The live stock included 78,550 
horses, 292,080 cattle, 72,660 shoep, and 76,360 pigs. Mining in 
1898 produced only 35,000 metric tons of coal. Spinning at Laval 
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and at Oh&taaa-Gontier is the only industry of a deportment which 
ks almost exclusively agricultural. Laval, the capital, had in 1901 
30,856 inhabitants. 

Mayen ne, chief town of arrondissement and rail- 
way station, department of Mayenne, France, 18 miles north 
by east of Laval. A statue of Joan of Arc was erected 
in 1896. The “ cloth ” manufacture consists of tickings, 
linens, handkerchiefs, and calicoes. There is a depart- 
mental asylum, and a practical school of agriculture 
about three miles from the town. Population (1891), 
7386; (1901), 10,125. 

MayhOWp Henry (1812-1887), English author, 
son of a London solicitor, was born in 1812. He began 
to study law under his father, but soon gave it up for 
writing. With Gilbert h Beckett, in 1831, he started 
the first of several ephemeral pai>ers, which introduced 
him to journalism ; and he had a fairly successful opening 
with one or two farces. His brothers Horace (1816-1872) 
and Augustus Septimus (1826-1875) also took to 
authorship, and with them Henry occasionally collaborated, 
notably with the younger in stories like The Greatest 
Plague of Life (1847), and in Acting Charades (1850). 
in 1841 Henry Mayhow was one of the leading spirits in 
the foundation of Punch , of which he was for the first two 
years joint-editor with Mark Lemon. Ho afterwards 
figured as a writer on all kinds of subjects, and published 
a number of volumes of no permanent reputation — 
humorous stories, travel, practical handbooks, and 
journalism of various sorts. He is credited with being 
the first to “ write up ” the poverty side of London life 
from a philanthropic point of view ; with the collaboration 
of other writers he published London Labour and London 
Poor (1851; completed 1864) and other works on the 
subject, which had considerable influence at the time. He 
died in London, 25th July 1887. Horace Mayhew also 
contributed to Punch up to 1852, and was the author of 
several humorous publications and plays. Both his and his 
brother Augustus’s volumes were enriched by Cruikshank’s 
illustrations, and their survival is mainly due to that. 

MayO, a maritime county of Ireland, province of 
Connaught. 

Population , — Thu area of the administrative county in 1900 was 
], 827,777 acres, of which 157,27V were tillago, 534,704 pasture, 
429 fallow, 8870 plantation, 278,151 turf bog, 44,517 marsh, 
232,644 barren mountain, and 71,123 water, roads, fences, &c. 
The new administrative county under the Local Government 
(Ireland) Act, 1898, includes two electoral divisions formorly 
situated in Galway, and three electoral divisions formerly situated 
in Sligo, but is diminished by two electoral divisions now added 
to other counties. Thu population in 1881 was 245,212, in 1891, 
219,034, aud in 1901, 202,627, of whom 99,058 were males and 
103,569 females, divided as follows among the different religions : 
— Komau Catholics, 198,014; Protestant Episcopalians, 3757; 
Presbyterians, 562 ; Methodists, 166 ; and other denominations, 
128. The decrease of imputation between 1881 and 1891 was 10*68 
por cent., and between 1891 and 1901, 7*3 per cent. The average 
number of persons to an acre was *16 in 1891 and *15 in 1901. 
Of the total population in 1891, 207,754 persons inhabited the 
rural districts, being an average of 191 persons to each square 
mile under crops and pasture. The following tablo gives the 
degree of education in 1891 : — 



Males. 

Females. 

Total. 

Percentage. 

H.U. 

I'r.Ep. 

PreBb. 

Moth. 

Read aud write 

57,401 

53,673 

111,074 

56*1 

88*8 

93-4 

94*5 

Read only 

10,118, 

11,349 

21,467 

11*2 

6*8 

3*3 

3*5 

Illiterate 

27,848 

34,661 

02,509 

32*7 

6*4 

3*3 

2*0 


The ]H}rcentage of illiterates among Homan Catholics in 1881 
was 45*9. In 1891 there were three sujKirior schools with 251 
pupils (Roman Catholics 233, and Protestants 18), and 410 
primary schools with 80,840 pupils (Roman Catholics 30,008, and 
Protestants 832). Thu number of pupils on the rolls of the 
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National schools on 31st December 1900 was 37,402, of whom 
36,707 were Roman Catholics and 695 Protestants. 

The following table gives the number of births, deaths, and 
marriages in various years : — 


Year. 

Births. 

Deaths. 

Marriages. 

1881 

6013 

3277 

844 

1891 

5058 

3339 

703 

1900 

4491 

2817 

808 


In 1900 the birth-rate per thousand was 22*2, and the death-rate 
13*9 ; the rate of illegitimacy was *3 per cent, of the total births. 
The total number of emigrants who left the county between 1st 
May 1851 and 31st December 1900 was 164,291, of whom 74,924 
were males and 89,367 females. The chief towns in the county 
are Ballina, Westport, and Castlebar. 

Administration . — The county is divided into four parliamentary 
divisions — North, South, East, and West, the number of registered 
electors in 1901 being respectively 7655, 8412, 8204, and 8412. 
The rateable value in 1900 was £318,829. By the Local Govern- 
ment (Ireland) Act, 1898, the fiscal and administrative duties of the 
grand jury were transferred to a county council, urban and rural 
district councils were established, and under that Act the county 
now comprises three urban and eight rural sanitary districts. 

Agriculture . — The following tables show the acreage under 
crops, including meadow and clover, and the amount of five stock 
in 1881, 1891, 1895, and 1900. The figures for 1900 are for the 
new administrative county : — 


Year. 

i 

Oats. 


Potatoes. 

| 

Other 

Green 

Crops. 

Meadow 

and 

Clover. 

Total. 

1881 

1040 

62,830 

8717 ! 

60,728 

8427 

8856 

42,730 

170,843 

1891 

1700 

45,320 

8582 

48,473 

7605 

8881 

48,020 

158,677 

1805 

1112 

44,234 

8021 

42,144 

7004 

4547 

50,810 

162,272 

1000 j 

1211 | 

40,341 

8830 

30,104 

6825 

5480 

61,070 

167,870 


In 1900 the total value of the cereal and other crops was estimated 
at £1,091,683. The number of acros under pasture in 1881 was 
545,040, in 1891, 547,279, and in 1900, 534,764. 


Year. 

Horses 

anti 

Mules. 

Asses. 

Cattle. 

Sheep. 


Goats. 

Poultry. 

1881 

1891 

1805 

1000 

21,203 

18,718 

21,190 

19,470 

20,424 

23,806 

23,628 

24,418 

166,527 
174,088 
180,830 
101,407 1 

261,108 

851,343 

308,148 

861,078 

48,216 

68,816 

67,854 

74,740 

6122 

8070 

7855 

8486 

677,610 

751,002 

775,800 

017,667 


The number of milch cows in 1891 was 52,710, and in 1900, 
57,432. Mayo supports more sheep than any other county in 
Ireland except Galway. It is estimated that the total value of 
cattle, sheep, and pigs for 1900 was £3,343,604. In 1900 the 
number of holdings not exceeding 1 acre was 2104 ; botween 1 
and 5, 3490 ; botween 5 and 15, 15,180; between 15 and 30, 
9544 ; between 30 and 50, 2905 ; between 50 and 100, 1690 ; 
hetwoon 100 and 200, 751 ; between 200 and 500, 469 ; and above 
500, 198 — total, 36,341. The number of loans issued (the number 
of loans being tbo same as the number of tenants) under the Land 
Purchase Acts, 1885, 1891, and 1896, up to 31st March 1901 was 
759, amounting to £193,273. The number of loans for agricultural 
improvements sanctioned under sect. 31 of tho Land Act, 1881, 
botween 1882 and 1901, was 986, and the amount issued was 
£63,649. The total amount issued on loan for all classes of works 
under the Land Improvement Acts, from the commencement of 
operations in 1847 to 31st March 1901, was £232,761. 

Fisheries . — Tho number of boats registered in 1900 in tho deep- 
sea and coast fishing districts of Keel, Belmullet, and Ballycastle 
was 485, employing 2449 hands. The number of persons employed 
in the same year in the salmon-fishing district of Ballina was 
450. (W. H. Po.) 

Mayotte. See Comoro Islands. 

Mays Villa, a city of Kentucky, U.S.A., capital of 
Mason county, on tho Ohio river, in the north-eastern part 
of tho state, at an altitude of 511 feet. It is on the 
Chesapeake and Ohio and the Louisville and Nashville 
Railways, in a farming region, and has varied manufactures. 
Population (1890), 5358 ; (1900), 6423, of whom 237 were 
foreign-born and 1155 were negroes. 

Mftiagan (PI Jadida\ the port for Marrdkesh 
(from which it is 110 miles nearly due north), Morocco. It 
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does a considerable grain and wool trade. It was built by 
the Portuguese in 1509, and abandoned by them in 1769, 
the inhabitants settling at New Mazagan, in Brazil. There 
are European merchants, vice-consuls, and missionaries. 
The exports increased from £125,416 in 1896 to £360,577 
in 1900, and the imports from £156,866 in 1896 to 
£281,690 in 1900. The port was cleared in the same 
two years by totals of 130,883 and 189,013 tons respec- 
tively. Population, about 10,000. 

Mazametp a town in the arrondissement of Castres, 
department of Tarn, Fmnce, 33 miles in direct lino south- 
south-east of Albi, on the railway from Castres to St Pons. 
Manufacturing activity has greatly increased, and now 
includes important tanneries and leather-dressing works. 
About 10 establishments are employed in wool-spinning, 
and 22 in the manufacture of “ swanskins ” and flannels. 
The total annual value of manufactured products is about 
£800,000. Extensive commerce is carried on in wool 
and raw hides from Argentina, Australia, and Cape Colony. 
There is a large model dairy. Population, about 10,000. 

Mazarron, a town of Spain, in the province of 
Murcia, to the east of Cartagena, four miles from the 
coast. Its population was in 1887, 16,454, and in 
1897, 17,047. There are soap and flour mills and metal- 
lurgy factories. The mountains near contain rich beds 
of iron and lead ores, in working which one company 
employs 1200 workmen. A railway five miles long unites 
Mazarron to the port, where there is a suburb with 2500 
inhabitants (mostly engaged in fisheries and coasting 
trade). There are barracks, a custom-house, and im- 
portant lead works. Outside of the suburb there are salt- 
pans, most of the proceeds of which are exported to 
Galicia. The total output of the Mazarron lead mines in 
1898 was nearly 87,000 tons. About 450 vessels visit the 
port annually, importing chiefly coal, machinery, timber, 
salt fish, and flour, and exporting iron ore, copper, and 
argentiferous lead. The total imports in 1898 amounted 
to 40,968 tons, and the total exports to 50,120 tons. 
The trade is largely with Great Britain. 

Mazatlan, a town and ]x>rt of Mexico, in the 
state of Sinaloa, on the Pacific. It is the loading com- 
mercial and industrial Mexican town on the Pacific, and 
is a port of call of several steamship lines. It has a 
weather bureau, a fine custom-house and other public 
buildings, also tramways and a chamber of commerce. 
The depth of water on the bar varies from 12 to 15 feet. 
Population (1895), 15,852. 

Meade, George Gordon (1815-1872), 
American soldier, was born in Cadiz, Spain, 31st December 
1815. Graduating at the United States Military Academy 
in 1835, he served in Florida in the 3rd United StateH 
Artillery against the Seminoles. Resigning from the 
army in 1836, he became a civil engineer and constructor 
of railways, and was soon engaged under the M ar Depart- 
ment in the survey of the Delta of the Mississippi. In 
1842 he was appointed a lieutenant in the corps of the 
topographical engineers. In the war with Mexico he was 
successively on the staff of General Zachary Taylor, 
General William J. Worth, and General Robert Patterson, 
and was brevetted for gallant conduct. Until the Civil 
War he was engaged mainly on the lighthouse board and 
in the survey of the North-Western Lakes, of which he had 
charge, having reached the rank of captain of topographical 
engineers. He was considered a conservative, scientific, 
and highly intellectual engineer, and had proved himself 
a model officer in the field and under fire. In 1861 he 
was api>ointed a brigadier-general in the United States 
Volunteers, and had command of the 2nd Brigade of the 
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Pennsylvania Reserves in the army of the Potomac under 
General M*Call. lie was in the battles of Mechanicsville 
and Gaines’s Mills, and being severely wounded at the 
advance at New Market Cross-Roads on the day before 
the battle of Malyern Hill, he was absent from his com- 
mand until tho second battle of Bull Run, after which he 
obtained the command of the Reserve Division. At the 
battle of South Mountain he distinguished himself by his 
skill and intrepidity, and when General Joseph Hooker 
was wounded ho succeeded to the command of tho 1st 
corps of the army on the field of battle. He was especially 
mentioned for the services of his command at the battle 
of Fredericksburg, and was promoted to the rank of major- 
general. 

In December he was placed in permanent command 
of the fifth army corps. At tin) battle of Chaucellors- 
ville he displayed great intrepidity and energy, and a 
thorough comprehension of the situation, and was ap- 
pointed to the command of the army of the Potomac 
in June 1863, on the eve of tho Gettysburg campaign. 
The details of the problem he was now called upon to 
solve could not have been known to him in his provious 
subordinate position, but he justified tho confidence which 
the better class of officers had always reposed in him. 
Upon ascertaining the position of the enemy ho at once 
made dispositions to concentrate upon Gettysburg. In 
the famous three days* battle that followed, General 
Meade’s plan proved to bo the l>est possible in the cir- 
cumstances, forcing the Confederates to attack the well- 
chosen Union ]>osition. In tho result Meado with 84,000 
men defeated the army of General Lee, numbering very 
nearly the same as the active portion of his own army, 
one of his corps not being engaged. Lee retreating to 
tho Potomac, Meade followed by a longer route and pro- 
posed to attack on the morning of 14th July, hut the 
enemy crossed the river during the night. Meade was 
the first Union commander to defeat Leo in the open 
field, and his victory was the turning-point of the war. 
He was rewarded with the commission of brigadier- 
general in the regular army. Until Leo's surrender at 
Appomattox Court House, Meade commanded the army 
of the Potomac. Ilia manoeuvres, when Lee attempted 
to pass to his right and obtain the position e tween 
him and M r asliington, were masterful ; and the actions 
of Bristoo Station, Kelley's Ford, and Rappahannock 
Station, and the operations at Mile Run increased the 
confidence with which his army regarded him. Grant, 
commanding all the armies of the United States, joined 
the army of the Potomac in the spring of 1864, and 
remained with it until the end of tho war; but he 
continued Meade in his command, and successfully urged 
his appointment as major-general in tho regular army 
(18th August 1864), eulogizing him as the commander 
who had successfully met and defeated the best general 
and the strongest army on the Confederate side. After 
the war Meade commanded the military division of the 
Atlantic and the Department of the East until August 
1868. He then took command of the military districts 
(unbracing Georgia and Alabama, and then of the Depart- 
ment of the South, comprising the same states together 
with South Carolina and Florida. At the time of his 
death ho was in command of the military division of the 
Atlantic. He died at Philadelphia, 6th November 1872, 
of pneumonia, which was aggravated by complications 
resulting from the wound he received at New Market 
Cross-Roads in 1862. The degree of LL.D. was conferred 
upon him by Harvard University, and his scientific 
attainments were recognized by the American Philo- 
sophical Society and the Pennsylvania Academy of 
Natural Sciences. (a. s. w\) 
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Mead Villa, a city of Pennsylvania, U.S.A., capital 
of Crawford county, on French Creek, in the north- 
western part of the state, at an altitude of 1078 feet. It 
is on the Erie, and the Pittsburg, Bessemer and Lake Erie 
Railways, and its manufactures are varied. It is the seat 
of Allegheny College, a Methodist Episcopal institution, 
which in 1899 had 16 instructors and was attended by 
299 students, including 111 women. Population (1890), 
9520; (1900), 10,291, of whom 912 were foreign-bom and 
173 were negroes. 

Measuring Instruments, Electric.— in 

all departments of electrical engineering, and in the appli- 
cations of electrical science in the arts and industries, 
it is necessary to be able to mako exact measurements of 
the electric (quantities with which we are concerned. These 
are stated in certain units (see Electricity, IV.), and 
are practically ascertained by appliances called electric 
measuring instruments, which may be divided into 
various species and typos, according to the nature of the 
measurement to be made and the scientific fact or prin- 
ciple on which they depend. They may bo classified thus : — 

(a) Electric current measuring 

instruments, or Amperemeters. 

b) Electric •potential „ or Voltmeters. 

c) Electric jtower „ or Wattmeters. 

((f) Electric resistance „ or Ohm meters. 

(e) Electric evert jy „ or Ergmeters. 

(/) Electric quantity „ or Coulombmeters. 

The last two classes include the chief tyjjes of electric 
house-meters. In addition, there are forms of instrument 
especially employed in connexion with alternating-current 
measurements, such as those for determining the wave 
form of i>eriodic currents (see ELECTRICITY, HI., and 
Electricity Supply, II.), and those for determining the 
frequency and jismerfactor of alternating or jxjriodic 
currents. We may then furthermore divide all the above 
instruments into various tyjjes, depending on their prin- 
ciples of construction, namely, (i.) Electrodynamic , (ii.) 
Electromagnetic , (iii.) Electrothermal , (iv.) Electrostatic , 
(v.) Electrochemical. 

Instruments of each sjascies can be made in some or all 
of the five tyjios. Thus, for instance, current measuring 
instruments may Ixi electrodynamic, electromagnetic, or 
electrothermal, but not entirely electrostatic ; whilst 
ixjtential-measuring instruments may be of all the above 
types. Current-measuring instruments may be addition- 
ally divided into (1) galvanometers and (2) amperemeters 
or ammeters. Galvanometers are instruments that simply 
indicate the value of an electric current in 
meter*.* so,no arbitrary units, whereas am]X5remeters or 
ammeters indicate its value directly in practical 
units or amjxjres. Under the head of electrodynamic 
current-measuring instruments are included such instru- 
ments as Siemens’s oleetrodynamometer, Lord Kelvin’s 
ampere-balances, and various other forms of Weber’s olec- 
trodynamometer ; under electromagnetic current-measuring 
instruments, those of Weston, Evershed, Nalder, Dobro- 
volsky, and others ; and under electrothermal current- 
measuring instruments those of Hartmann and Braun, 
Holden and Cardew. An important class of current- 
measuring instruments may be called potentiometer 
ammeters. In these instruments the current to be measured 
is passed through a strip of metal of low resistance, and 
tho fall in potential down this resistance is measured by a 
suitablo voltmeter or potential - measuring instrument. 
Tho value of the current is deduced from the numerical 
quotient of the fall in potential by tho resistance. 

In the Siemens dynamometer (Fig. 1) there aro two coils of 
wire, one fixed (F) and the other (D) suspended by a bundle of 
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silk fibres ; the suspended coil embraces the fixed coil, and has its 
axis at right angles to it The movable coil is attached to a fixed 
torsion head through a steel spiral spring (Sh and carries an 
index-needle (I). The torsion head is provided with a circular 
scale of degrees. The terminals of the movable coil dip into fixed 
mercury cups (M M), by means of which one and the same current 



Fig. x. 


can be sent through the fixed and movable coils, or, for some uses 
of the instrument, different currents may be sent through the two 
coils. In auy case the mechunical forces brought into play depend 
upon the product or mean product of the values of the currents in 
the two coils. If, for instance, the same current is leased through 
the coils in series, tho movable coil tends to twist round so that 
its axis comes more into line with that of the fixed coil, which 
can bo brought back to its original position by applying to the 
torsion hoad (T) a twist, and thereby twisting the top end of tho 
spiral spring. The angle through which T must be twisted to do 
this is proportional to tho torque or couple thereby applied to the 
movable coil, and this couple is proportional to the square of the 
strength of the current flowing through the coils. Hence the 
square root of the twist given to tho torsion head, multiplied by a 
constant, will be numerically equal to the value of tho current in 
amperes. Since the direction of the force is not altered by revers- 
ing the direction of the current, the instrument is suitable for 
measuring alternating currents, provided that the time of free 
vibration of the movable coil is large compared with the periodic 
time of the current. Under these last conditions, howover, when 
tho same current traverses both coils, the instrument measures the 
square root of tho mean of the equidistant values of the current 
during the cycle, or, as it is generally called, the root-mean-square 
{Jt.Af.S.) value of the current. If two currents differing in phase 
but identical in frequency are passed through the two circuits, then 
the torque is proportional to the mean value of the product of the 
instantaneous values of the currents. 1 

The details of Lord Kelvin’s ampere-balances are described 
under Electricity, III., and it may therefore here simply be 
mentioned that these instruments are practically clcctrodynamo- 
metors, in which a movable coil is displaced relatively to a fixed 
coil when the same current passes through them both, and the 
coils aro brought back to their origiual position by the application 
of a torque or couple due to the position of a weight sliding along a 
scale attached to the movable coils. 

One of tho most convenient of the electromagnetic current- 
measuring instruments is the ammeter devised by Weston. In 
this thero is a fixed permanent magnet prepared of a special 
steel, and so treated as to possess a very constant intorpolar field. 
Between the juries of this magnet is placed a small circular coil 
fixed to an axis which is carried in jewelled bearings like those of a 
watch. Tho current is passed into and out of this coil by small 
and very flexible wires. The coil is constrained to hike up a 
definite position by means of a fine spiral steel spring, and it 
carries an index-needle moving over a scale of degrees. The 
normal position of the coil is with its plane parallel to tho 
direction of the magnetic field, but when a current passes through 
the coil it is deflected against the controlling couple duo to the 


1 There are mauy electric measurements which can lie effected 
by employing the two circuits, flxod and movable, of the electro- 
dynamometer separately, and passing through them two alternating 
currents differing it may be in phase. For details of such measure- 
ments and use of the instrument the reader is referred to a treatise 
ou Alternating Currents of Electricity , by T. H. Blakesley, 2nd ed., 
chap, xi., London, 1889 ; also to a valuable paper by Prof. H. A. 
Rowland in the American Journal qf Science, December 1897, or 
Electrician, vol. xl. p. 251. 
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spring, and takes up a definite position in accordance with the 
Value of the current The scale of the instrument is graduated to 
show the value of this current directly in amperes or william peres. 
One advantage of these Weston movable coil instruments is that 
the scale divisions for equal increments of current are very nearly 
equal, and, moreover, there is no dead or non -divided part of the 
scale. They are exceedingly useful for the measurement of con- 
tinuous currents varying from a centiampere up to ono or two 
deciamperes, and for the measurement of larger currents a resist* 
ance is included which shunts part of the current so that only 
a definitely -selected portion of it goes through the movable coif. 
They have, however, the disadvantage that they can only be used 
for continuous and unidirectional currents, and not for alternating 
currents. 

The construction of a number of instruments used for the 
commercial measurement of electrio currents depends upon tho 
fact that a small mass of iron placed in a non-uniform magnetic 
field tends to move from places of weak to places of strong field. 
If a circular coil of insulated wire is placed with its plane vertical 
nml axis horizontal, and if a small mass of iron is suspended from 
a pivoted arm so as to occupy a position somewhere near the 
centre of the coil, then when the coil is traversed by a current the 
iron will move from the position near the centre of the coil, where 
tho field is weak, to a position near tho inner surface of the coil, 
where the field is stronger. This motion can be resisted by the 
weight of the iron, and its movemont indicated by the needle 
attached to the axis of rotation. In this manner an instrument 
can be constructed in which there is a definite position for the 
needle corresponding to every stated value of the current through 
the coil. Another method is to place a cylindrical coil or helix of 
wire in a vertical position, and so arrange a small piece of soft 
iron, balanced upon a pivoted arm, that it is situated near tho 
mouth of the coil when no current is passing, but is drawn more 
or loss into the coil when the current is started. Of such form are 
tho amporemoters devised by von Dobrovolsky and others. A 
movablo iron mass may bo arranged to be drawn in between two 
fixed pieces of iron placed in the field of a fixed coil, as in the case 
of the instruments of Evorshed. 

Another large class of ammeters depend for their action upon the 
heating effect of the current. If a fine wire or number of line 
wires joined in parallel are traversed by a current, they become 
heated. If they are contained in an enclosure which is kept at a 
constant temperature, the temperature of the wires will rise until 
the rate at which they lose energy by radiation is equal to the 
rato at which energy is dissipated in them by tho current. The 
temperature will then remain constant, and can ho measured by 
the linear elongation of the wire or wires if one end is fixed and 
the other end arranged to move an indicating device. Alternat- 
ively, both ends of the wire may be fixed, and the extent to which 
it sags on expansion may be measured by some suitable indicating 
gear, as in the instruments of Hartmann and Braun. 

By far the most satisfactory method of measuring continuous 
currents is that involving the use of a potentiometer and a low 
resistance. An essential requisite in every electric laboratory is 
a set of strips of metal composed of some alloy not altering its 
resistance greatly with temperature (see Electricity, I.). Those 
strips are cut and formed so as to have a resistance between 
two }»artioular terminals, called potential terminals , of a known 
low value, such, for instance, as one-tenth, one-hundredth, or oue- 
thousandth of an ohm. These are technically termed low-resist- 
ance strips. By moans of the potentiometer and a Clark cell the 
difference of potential between tho potential terminals of such a 
strip may he measured when a continuous current is flowing 
through it. The value of tho current in amperes is then given by 
the quotient of this difference of potential in volts divided by the 
resistance of tho strip in ohms. For measuring very large currents 
these resistance strips may consist of tubes of inanganin cooled by 
water flowing through them. In this manner a very high current, 
density can bo omployod. The advantage of using resistance strips 
for the measurement of continuous currents is that tho voltmeter 
or potentiometer part of tho instrument need not he in close 
proximity to tho resistance strip. Thus the whole current 
passing out of a continuous-current generating station can he 
passed through a strip of platinoid of appropriate size and known 
resistance, and the current value determined by measuring with a 
suitable voltmeter the fall of pressure down the strip, the volt- 
meter being placed a mile away if necessary. 

A good amperemeter should, in the first place, if jiossible, 
be suitable for use both with continuous currents and 
alternating currents. In the next place, its indications 
should be the same for the same true current value whether 
it has been just previously employed for measuring another 
larger current or not. In the third place, the scale divisions 
should, if possible, be equal, so that increments of currents 


correspond to equal scale movements of the indicating 
needle ; and fourthly, the correctness of its indications should 
not be affected by any heating effect of the current in the 
coils, or by the presence of external magnetic field. These 
requirements are seldom, if over, complied with in the same 
instrument. In all gravity instruments, in which the con- 
trolling force is a couple due to a weight, a correction is 
necessary for the latitude of the place at which the 
apparatus is used. The value of the acceleration of 
gravity is about one-half per cent, greater at the poles of the 
earth than at the equator, the value of g in centimetres |>er 
second squared being 978*1 at the latter and 983' J at the 
former. Hence a gravity instrument standardized and 
made correct for use in London would show an error of 
about one-quarter j>er cent if used at the equator or North 
Pole. Again, in all instruments which JejKmd ujion the 
employment of soft iron moving in a magnetic field there 
is generally a hysteresis error, which will exhibit itself if 
two readings are taken with the samo small current, but a 
reading with a very large current interpolated. A hyster- 
esis error is indicated if the scale readings of the instrument 
are not the samo when a series of currents in ascending 
magnitudes are passed through the instrument, and then 
the same currents in descending magnitudes, the reason 
being that the small mass of iron becomes magnetized and 
does not immediately demagnetize itself. Again, ammeters 
having a fixed permanont field magnet are affected by the 
action of stray magnetic fields ; and this is also the case 
with dynamometer instruments like that of Siemens, which 
are liable to give inaccurate measurements of continuous 
currents owing to the influence of tho horizontal magnetic 
field of the earth. A Siemens dynamometer, therefore, 
when being used with a continuous current should always 
be placed with tho axis of the movable coil in the direction 
of the magnetic meridian, since the passage of a current 
through the movable coil does not then tend to disturb its 
position, apart from the effect produced by the fiold of the 
fixed coil. 

Many of the above tyjK»s of instruments can Ik? employed 
as Voltmeters or Potential Measuring Instruments if they 
are wound with a wire of high resistance. ^'° voltmeters 
measure the difference of potential between two 
places we may measure tho current which flows through a 
circuit of high resistance connecting these places, but it is 
an essential condition that the potential difference shall 
not be sensibly disturbed by such shunted current. Hence 
a voltmeter depending upon the flow of an electric current 
through the instrument, whether it be of the electrodynamic, 
electromagnetic, or electrothermal type, must be constructed 
with coils of wire having a resistance of several hundred, or 
preferably several thousand, ohms. Well-known types of 
voltmeters, corresponding to the Weston, Nalder, Dobro- 
volsky, and Evershed ammeters, are in use. It is prefer- 
able, however, when possible, to employ an electrostatic 
voltmeter. If two metal surfaces are kept at different 
potentials, there is a stress or mechanical force between 
them, drawing them together, which is proportional, other 
things being equal, to the square of the difference of 
]>otential. Hence the force required to maintain the plates 
in their original position is a measure of their difference of 
potential. Taking advantage of this principle, many well- 
known inventors have devised ingenious forms of electro- 
static voltmeters . One of the best known of these is Lord 
Kelvin’s multicellular voltmeter. 

In this instrument (Fig. 2) there are two sets of fixed metal 
plates (F), connected together and having a qundrnntal shape, 
that is, approximately the «haj»e of a quarter of a circular disc. In 
the centre Between them is suspended a “needle ” (V), which con- 
sists of a light aluminium axis, to which are affixed a number of 
paddle-shaped aluminium blades. This needle is suspended by a 
fine platinum silver wire (W), and its normal position is such that 

s. VI. -75 
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the aluminium paddle blades are just outside the quadrantal-shaped 
plates. If the needle is connected to one terminal of a circuit, and 
the fixed plates or cells to the other member of the circuit, and a 
difference of potential is created between them, then the movable 
needle is drawn in so that the aluminium blades are more included 
in the fixed plates. This movement is resisted by the torsional 



Fig. 2. 


rigidity of the suspouding win*, and banco a fixed indicating needle 
attached to tho movable system can he mado to indicate directly 
on a scale tho difference qf potential between tho terminals of the 
instrument in volts. Instruments of this kind have been con- 
structed not only by Lord Kelvin, hut also by Professor Ayrton 
and others, for measuring voltages from 10,000 volts down to one 
volt. They liavo tho advantage of taking up no jwwer, whereas 
an electromagnetic voltmeter, or ouo of any type depending on the 
flow of an electric current through it, if maintained permanently 
in connexion with a circuit, involves considerable oxj>endituro of 
power. Take, for instance, an electrothermal voltmotor, such as 
the Cardew voltmeter, in which potential difference is measured by 
observing the elongation produced by the passage of current in 
a wire connected to the two ]K>ints between which exists tho 
difference of potential to bo measured. Supjoso that tho wire has 
a resistance of 800 ohms, aiul is connected to two plncos differing 
in potential by 100 volts, the instrument then passes a current of 
ono-third of an ampere, and takes up 33 watts in power. Since 
there are 8760 hours in a year, this instrument, if connected con- 
tinuously to the circuit, would take up energy equal to ‘203,000 
watt-hours, or 203 Hoard of Trade units per annum. If tho pro- 
duction value of this energy is Id. per unit, tho working 
expenses of such a voltmeter are more tniin 4)1 per annum, and 
their capitalized value is about £10. Hence the advantage of an 
electrostatic instrument which takes up no power. Moreover, since 
the electrostatic instruments depend essentially upon the square of 
tho difference of potential, their indications aro irrespective of the 
sign of tho difference of potential, and they can therefore bo used 
for alternating as well as continuous currents. 

Potentiometers . —For tho exact measurement of difference of 
potential when continuous, no instrument is morn convenient than 
the potentiometer. The places whose difference of potential is to be 
measured must bo connected by a long fine-wire circuit of high 
resistance, preferably of platinoid, and wound non- inductively. 
1 his must bo divided into soctious, tho ratio of the resistance of 
which is accurately known. In its commercial form the instru- 
ment consists of a series of resistance coils (r), generally joined in 
series with a uniform wire (ah) stretched over a scale (Fig. 8). 
The tenniuals of this resistance aro connected to one or two 
secondary cells (B), an additional variable resistance (R) being 
interposed in tho circuit. The current through this resistance is 


then adjusted so that the fall in potential down the wire has m 
known value, equal say to one-thousandth of a volt per centi- 
metre of the uniform scale wire. This is achieved in the following 
manner A high-resistanoe galvanometer (G), which may prefer- 
ably be of the movable coil type, has placed in series with it a 
Clark standard cell (C), and tne two are connected as a shunt on 


S 



Fig. 3. 


the potentiometer circuit. Over the slide wiro a contact-maker is 
arranged so that contact may be made at any point on the scale. 
Let this be placed first at x so that the scale reading corresponds 
with the value of the electromotive force of the Clark cell at the 
temperature at whioh the experiment is made. Thus the resist- 
ance wire of the potentiometer, e.g . , in Crompton’s form, may con- 
sist of 14 coils of wire and of a slide wire equal in resistance to 
one of them, the scale under the wire being divided into a thousand 
parts. Taking the electromotive force of a Clark cell at 15° O. 
as equal to 1 *4340 volts, the contact-maker on the slide wire is set 
to make contact at the 340th division on the wire, and the other 
terminal of the galvanometer circuit is connected to the end of the 
potentiometer wire. If then the current through the potentio- 
meter wire is adjusted until the galvanometer shows no current, 
tho fall in j>otential down the slide wire will be one-ten- thousandth 
of a volt for each scale division. We may then measure any other 
]>otential difference by substituting for the Clark cell a known 
fraction of the fall in potential down tho high- resistance wire above 
mentioned, which is connected in between the two points tho 
difference of potential of which is required. For example, if it is 
desired to measure a difference of potential of tho outer of 100 
volts, a high resistance consisting of a wire of 100,000 ohms may 
bo connected between tho two terminals. This wire should be 
divided into two sections, resistances of which are in tho ratio of 
9 to 1, 99 to 1, or 999 to 1. From the ends of one of the smaller 
sections two wires are brought to the potentiometer, and connected 
in place of the Clark cell. By moving the contact-maker along 
tho slido wire until tho gulvauometcr shows no current, we can 
read off directly on the potentiometer scale the value of a known 
fractional i>urt of the difference of potential which is to be 
measured, namely, one-tenth, one-hundredth, or one-thousandth, 
according to the fraction of the divided resistance employed. The 
potentiometer and tho divided resistance constitute a sort of 
electrical scale-yard, by means of which any electromotivo force 
or difference of potential can bo compared with the electromotive 
force of a standard cell. Very convenient practical forms of 
potentiometer have been devised by Crompton, N alder, Elliott 
Brothers, and Fleming. 

Standard Cells . — In addition to the Clark standard cell above 
mentioned, the elements of which arc mercury and zino separated 
by a paste of mercurous sulphate mixed with a saturated solution 
of zinc sulphate, other voltaic standards of elertromotivo force are 
in use, such as tho Weston cadmium coll, the Helmholtz calomel 
cell, and the standard Daniell cell. The Clark cell is made in 
two forms, the Board of Trade or tubular form, and tho H form 
of cell devised by Lord Rayleigh. The German experts seem to 
favour the latter form ; tho specification issued by the PhyHikalisch- 
TeehnisoheReielisanstalt of berliu may be found in tho Electrician , 
vol. xx xi. pp. 265-206. The electromotive force of the cell 
diminishes with rise of temjwrature, tho Board of Trade value 
being 1 *434 volts at 15° C. 1 and 1’434 (1-0 *00077 ( t - 16)) volts at 
f C. A more exact expression is obtained if instead of 0*00077 
tho quantity 0*00078 + 0*000017 (d-15) is used. In the Weston 
standard cell cadmium and cadmium sulphate are substituted for 
zinc and zinc sulphate ; it has the advantage of a much smaller 
coefficient of temperature variation than tho Clark cell. It is most 
conveniently maae up in a glass vessel of H form, pure mercury 
and cadmium amalgam being the two elements (Fig. 4), and when 
made as directed below it has at t 0 C. an electromotive force 
Ej volts, such that 

E, = 1 ‘019 [3 *8 x 10* (t - 20) - 0*065 x 10* ( t - 20)*]. 

1 According to K. Kahle aiul W. Wien, the electromotive force of 
the H form of Clark cell is 1*4322 volts at 15° C. 
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After the platinum wires have been sealed through the glass, a 
little aqua regia is placed in the cell legs until bubbles of gas arise 
from the platinum, when it is thrown out and replaced by a solu- 
tion of mercurous nitrate. 

Then by the use of an- 
other piece of platinum 
as anode, mercury is 
eleotrolytically deposited 
upon the platinum, which 
may also be amalgamated 
by making it white hot 
in a Bunsen flame ami 

« ug it in mercury. 

ipare tho cadmium 
amalgam, one part of 
pure cadmium is dis- 
solved in six parts of 
pure mercury, and the 
product while warm and 
fluid is placed in one limb 
of the cell and warmed, 
to ensure perfect contact 
with the platinum wire. Tho cadmium sulphate solution is pre- 
pared by digesting a saturated solution of cadmium sulphate with 
cadmium hydroxide to remove free acid, care being taken not to 
raise the temperature above 70° 0., and then by digesting it still 
further with mercurous sulphate until no more precipitation occurs. 
The cadmium sulphate solution must bo saturated and have free 
crystals of the salt in it. The mercurous sulphate must be free 
from acid, and made neutral by triturating with finely-divided 
mercury. In making the mate, so much cadmium sulphate must 
be added that a saturated solution of that salt is formed and is 
present in tho cell. The cell has the electromotive foreo above 
stated if the amalgam of cadmium has from 6 to 13 ]>arts of 
mercury to 1 of cadmium. The German investigators socm to 
have a great preference for the H form of cell, but it is clear that a 
narrow tubular cell of tho British Board of Trade form not only 
comes more quickly to the temperature of tho water bath in which 
it is placed, but is more certain to be wholly at one temperature. 

In cases when groat accuracy is not required, a Dauiell cell can 
be used as a standard of olcctromotive force. The form designed 
by J. A. Fleming ( Phil . Mag. vol. xx. p. 126) eonsists of a U 
tube, one leg of which contains a rod of pure amalgamated zinc, 
and the other a rod of freshly-oloetrotyped copper. The legs aro 
filled with solutions of zinc sulphate and copper sulphate, the zinc 
rod being in the zinc sulphate and the copjasr rod in the copper 
sulphate. When so made, tho cell has an electromotive force of 
1 *072 volts and no sensible temperature variation. The solutions 
are made by dissolving the purest recrystallized sulphate of copper 
and sulphate of zinc in distillod water. For the zinc solution, take 
56*5 parts by weight of crystals of zinc sulphate (ZnS0 4 70Ii 3 ) and 
dissolve in 44*5 parts by weight of distilled water; the resulting 
solution should have a specific gravity of 1 ‘200 at about 20° C. For 
the sulphate of copper solution, take 16*5 parts by weight of pure 
crystals of copper sulphate (CuS0 4 50H 2 ) and dissolve in 83*5 parts 
by weight of water ; the resulting solution should have a spoeilie 
gravity of 1-100 at 20° C. The solutions should t>e adjusted 
exactly to these densities and kept in Btock bottles, from which 
the reservoirs of the cell should be tilled up as required. 

Instruments for tho measurement of electric power are 
called wattmeter s. Tho electric power taken up in a 

circuit traversed by a continuous current is 
meters. measured in watts by the product of the current 
flowing through the circuit in amjKires, and the 
difference of potential between the extremities of the 
circuit measured in volts. If the current is alternating, 
and tho circuit is truly non-iuductive or approximately 
inductionless, tho mean value of the power taken up in tho 
circuit is obtained by multiplying together the root-mean- 
square value of tho current and the root-mean- square value 
of the potential difference. If, however, the circuit is in- 
ductive, as in an electromagnet or a transformer, then the 
mean power taken up in it is not given simply by the pro- 
duct of the above-mentioned root-mean-square values, but 
by this product multiplied by a fraction called the power - 
factor. If we are dealing with simple jieriodic or alternat- 
ing currents, the variations in instantaneous value follow 
a simple sine law, and the power - factor becomes the 
cosine of the angle of lag or phase-difference angle txitween 
the current and the electromotive force (see Electricity, 
III.). An instrument for the measurement of electric 



power can be constructed on the same plan as a Siemens 
dynamometer or a Kelvin ampere - balance, with this 
difference, that in a wattmeter the two circuits, fixod and 
movable, have separate terminals. One of these circuits, 
generally the fixed one, is traversed by the current passing 
through the power-absorbing circuit, and tho movable coil 
is constructed of a tine high-resistance wire, tho terminals 
of which are connected across the ends of the power-absorb- 
ing circuit. In these circumstances the fixed coil is 
traversed by a current which is the current through the 
power-absorbing circuit, and the movable coil is traversed 
by a current which is proportional to the potential difference 
of the ends of the power-absorbing circuit. If the circuit 
is inductive and the currents jieriodic, these two currents 
differ in phase. In any case, the mechanical couple that 
must be applied to the movable coil to bring it back to a 
fixed position with respect to the fixod coil is proportional 
to the mean value of the product of the instantaneous 
values of the currents at equidistant, intervals of time 
during the jieriod. But this last mean product is a measure 
of the mean ]x>wer ; hence the mechanical couple, and 
therefore the twist of the torsion head, required to restore 
the movable coil to its original jjosition becomes a measure 
of the mean power taken up in the circuit tested. 

If at any instant tho current through the fixed coil is /, and tho 
current through tho movable coil is /„ then tho torque to bo applied 
to the movable coil to keep it iu its zero position is pnqiortional to 
tho product ii v Henco tho moan value of tho torque is pro- 
] national to tho vuluo of ii x during the phase, or is equal to 

1 ft 

T f where T is tho periodic time. If, therefore, the 

twist of tho upper end of the spiral spring is 0 , and D is a constant 


called the dynamometer constant, D0 ~ i^j *ii x dt. 

If r is the resistance of the movable coil circuit, and e tho 

1 ft 

potential difference of its ends, thou rD0= ^ j Q iedt. The inte- 
gral on the right-hand side is the expression for tho moan power 
F given to the circuit. Hence 


rD0 = I\ 


It lias been shown that a power-measuring instrument, 
or wattmeter constructed in this manner, is available for 
the measurement not only of continuous but of alternating 
current- power. In measuring the |H)wer taken up in 
inductive circuits supplied at very high electric pressure, in 
which the difference of ]K>tential between tho extremities of 
tlie circuit is, say, 2000 volts or upwards, an additional 
device is necessary in order to reduce the current passing 
through the movable coil to a convenient value. Either a 
sufficiently large non-inductive resistance may be put in 
series with the movable coil, or a closed iron circuit step- 
down transformer may be employed. The property of such 
a transformer is that a periodic electromotive force applied 
to its primary terminals produces a j>criodic electromotive 
force in the secondary circuit, which follows the same law 
of variation, but is reduced in absolute value by any 
required amount. Hence in employing a dynamometer 
wattmeter to measure j>o\ver taken up in an alternating 
current circuit when the electromotive force is high, it is 
usual to join across the terminals of the circuit the step- 
down transformer, which reduces the voltage to any 
required amount, and to connect the movable coil of the 
wattmeter in series with the secondary circuit of this trans- 
former if necessary through a resistance which preferably 
takes the form of one or more incandescent lamps. 

The function of another important class of electric 
meters is to measure either the electric energy supplied 
to a circuit, or the electric quantity. If the pressure and 
current are uniform and unvarying, the electric energy is 
simply measured by the product of the electric f>ower and 
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time, and the electric quantity is measured by the product of 
the electric current and the time. If the current is variable, 
the electric energy and the electric quantity are measured 
by the time-integrals of the power and the current respect- 
ively. Instruments which automatically measure these 
time-integrals are called energy meters and 
meten, quantity meters , and of this kind are all those 
appliances which are also called electric house- 
meters , since they are used for measuring the supply 
of electric energy or electric quantity from public electric 
supply stations to customers connected therewith. 

One simple form of energy meter is that of Mengarini, an instru- 
ment of the wattmeter type. It has a fixed coil traversed by the 
current passing into the energy-absorbing circuit or house, and a 
movable coil suspended by a binlar arrangementwith its axisat right 
angles to the fixed coil. The movable coil carries an index-pen 
moving over a revolving drum covered with paper, which is driven 
uniformly by clockwork. If it is connected to the terminals of 
the power-absorbing circuit, and the fixed coil traversed by the 
current, then it is deflected through an angle which is nearly pro- 
portional to the mean power being given to the circuit ; the pen, 
therefore, will trace a lino upon the drum, and when the paper is 
removed and laid out flat, the area of the curve included betweeu 
the base line and the two vertical ordinates is proportional to the 
time-integral of the power supplied to the circuit. Tho instrument 
cun therefore be easily calibrated so that tho measurement of this 
area gives the t»ower supplied to the circuit in any time in joules 
or Board of Tracie units. 1 * Another self-integrating wattmeter of this 
kind is that due to Klihu Thomson. It consists of a small electric 
motor, the armature and the field of which contain no iron. The 
former is a simple drum-wound armature, wound with fine wire and 
connected through a resistance with the terminals of tho power- 
absorbing circuit ; the field magnet consists of two coils of thick 
wire in series with tho power-absorbing circuit. The armature 
Bhaft carries a copper disc which revolves betwenn tho poles of fixed 
permanent magnets, and is geared with a counting mechanism which 
records the number of its revolutions. When the instrument is 
connected up to the circuits, tho mechanical driving power on tho 
motor is proportional to tho mean electric power taken up in the 
circuit measured, while tho eddy currents set up in the cornier disc 
exercise a retarding effect proportional to its s])ecd. Hence the 
speed of the motor, if left to itself, is constant when tho currents 
passing through it are unvarying, and varies as the mean power 
being taken up in tho circuit to which it is connected. Accord- 
ingly, tho number of revolutions in a given time are a measure of 
tho total electric energy imparted to the circuit in that time. 
A similar motor-meter lias boon devised by Evershcd. Another 
much-used form of energy meter or watt-hour moter is that of 
Aron. In this instrument thcro is a fixed coil, through which 
passes the wliolo current entering the power-absorbing circuit 
or house. Suspended over this is a movable coil which forms 
tho boh of a clock pendulum, and this is wound with fine wire 
which is a shunt across the terminals of the power-absorbing 
circuit. The pendulum regulates a clock, which drives, through a 
differential gearing, a recording hand registering on a dial or nials 
the diflbrcnce in the rate of this ami another comparison clock with 
an ordinary pendulum and clock mechanism. The rate at which a 
pendulum vibratos being determined by its length and by the force 
acting on the lioh, the rate of the first pendulum is controlled partly 
by gravity and partly by the force created by the attraction due to the 
currents m the fixed and movable coils. But this second quantity 
is proportional to tho product of the values of the two currents in 
the two coils, that is, to tho power passing through the instrument ; 
hence the rate at which the clock movement governed by this 
pendulum gains or loses on the comparison clock is a measure 
of the power passing through the meter, and the total gain or loss 
of one clock over the other in any time is a measure of tho total 
energy in watt-hours or Board of Trade units imparted to the 
circuit in that time. 

Quantity meters are meters which measure the time- 
integral of a current in either ampere-hours or coulombs. 

The simplest type dejwnds uj>on electrolysis ; 
meter** bin’s electrolytic motor is an example. In 
this instrument the current to bo integrated 
passes through a dilute solution of sulphuric acid contained 
in a glass tube, the current entering and leaving by platinum 
electrodes. Since every amjioro-hour which passes through 
the instrument liberates from tho electrolyte 0*29829 of a 

1 A joule is 10 7 ergs, and a British Board of Trade unit is 1000 watt - 

hours, or 9000 joules. 


gramme of oxygen and 0*03738 of a gramme of hydrogen 
gas, and therefore diminishes the bulk of the electrolyte by 
a fixed amount, the total amount of electrolyte destroyed 
in any given time can be estimated by the fall in level of 
the liquid as seen in a gauge-glass. The electrolyte is 
prevented from evaporating by a little paraffin oil placed 
upon it, and the tube can be calibrated to show at once in 
Board of Trade units the amount of electric energy which 
has passed through the instrument, on the assumption that 
the potential difference between the two sides of the circuit 
is constant. The meter of course really records the total 
electric quantity which has passed through it, but on the 
supposition that that quantity is supplied at a constant 
voltage, the instrument may t>o used as an energy meter. 

One of tho earliest forms of electric house meters devised by 
Edison was based on the electrolytic principle. In tbe Edison 
meter a fraction of the current to be measured is passed through a 
zinc voltameter, consisting of two zinc plates in a solution of zino 
sulphate, which is shunted by a German silver wire across the 
mains leading into the house. The passage of this fraction of 
current through the sulphate of zinc removes the zinc from one 
plate and puts it on the other, and from the measured gain in 
weight of the one plate or loss in weight of tho other, the total 
electric quantity or time-integral of tho current can be estimated. 
To keep the shunt ratio of the meter constant, Edison employed a 
copper coil, called a compensating coil, in series with the zinc 
voltameter, so adjusted that rise or fall in temperature altered its 
resistance as much in one direction as it altered that of the solution 
in the other. Another meter of tho same kind now in use is the 
Long-Schattner prepayment meter. In this a certain fraction of 
the current supplied to any house or circuit is caused to pass 
through a solution of cupric sulphate contained in a copper box, in 
which hangs a copper plate suspended from a balanced arm, and os 
it passes, it removes copper from the suspended plate and deposits it 
upon tho inner Burfaco of the copper box. In this way the weight 
or the suspended plate is gradually diminished until, when a certain 
definite weight has been lost, the balance is destroyed and the arm 
flies up, breaking tho main circuit by means of a mercury switch. 
When this has happened, tho main circuit can lie dosed again 
by depositing in a slot of the meter a coin of a certain weight 
and value, say one shilling. The current then passes again, and 
again reduces the weight of the sus}>ended plate, so that when an 
amount has been removed equal to the weight of the shilling, the 
balanced arm flies up and once more ojhuih the main circuit. The 
whole apparatus is contained in a loeked-up box, provided only 
with a slot and carrying tube for conveying a suitable coin into u 
bucket hung on the balanced arm. The meter can he so adjusted 
that the weight of the coin deposited provides the user of the meter 
with electric energy equal to the value of tho coin. Thus the 
deposit of one shilling in the meter can be made to cause the 
circuit to romain closed until the customer has had say two Board 
of Trade units of electric energy ; when that amount has been 
delivered, the supply is automatically cut off. The necessary cal- 
culations for designing the meter can be made from a knowledge of 
tho electrochemical equivalent of copper, one ampere-hour of electric 

? [uantity passed through a solution of sulphate of copper removing 
rom the anode 1 *17700 grammes of copper. 

Other quantity meters in use are those of Ferranti, Chamberlain 
and Hookham, Johnson and Phillips, and Seliallenbergcr. The 
Ferranti continuous-current ampere-hour meter consists of an 
elootromagnet, with its core formed of mild steel, having a certain 
rotentivity lor magnetism ; this is worked at such a low flux density 
that its magnetization is always nearly proportional to the strength 
of the magnetizing current. In this core there is a disc-shaped 
cavity, which is lined with an insulating material and filled with 
mercury. Tho main current, flows through tho electromagnet coils, 
and, entering the mercury at tho periphery of tho diac-sh&iied 
cavity, flows inwards radially in all directions to tho centre of the 
mercury, whence it goes to the other terminal of the meter. Under 
these conditions the mass of mercury is set in rotation, but its 
motion is retarded by radial grooves formed in the sides of the 
chamber. The mechanical force driving it is proportional to the 
squaro of the strength of the current, and the force retarding it is 
proportional to the square of the speed ; hence it follows that the 
number of rotations m any given time is proportional to tho total 
quantity of electricity which has passed through the mercury. A 
little vane immersed in tho morcury is used to register the rotations, 
tho counting mechanism being so devised that the dials read off elec- 
tric energy in Board of Trade units, on the assumption that the 
voltage of the circuit remains constant. The meter of Chamberlain 
and Hookham is of a very similar character, but the rotating portion 
consists of a copper disc fixed to a shaft, which carries another copper 
disc moving between the poles of an electromagnet. The first copper 
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diso is immersed in a chamber filled with mercury, and the current 
to be measured passes radially through it from the circumferonoe 
to the centre. Under the influence of the magnotio fluid which is 
created in a direction perpendicular to the piano of the disc, tins 
disc is set in rotation ; the associated disc is also rotating in the 
magnetic field, and is retarded by the so-callod magnetic friction 
due to eddy currents set up in its mass. In these circumstances 
the speed of rotation of the two discs can bo adjusted to bo propor- 
tional to the curreut passing through the instrument, ana hence 
the number of rotations in a given time is a measure of the oloctrio 
quantity passed through the meter. Mordey and Fricker have 
designed an ingenious meter of a very simple character. A slate 
disc has a number of soft iron wires inserted in it. This is attached 
to the escapement wheel of a clock which lias no pendulum or hair- 
spring. The disc is included within a coil through which the 
current to be measured passes. When the current flows, it creates 
a magnetic field which pulls the iron wires into line with it, ami 
owing to the inertia of the disc an oscillating motion is produced. 
The rate of going of the clock is therefore proportional to the 
current, and its registration to the electrio quantity which lias 
[Missed. 

Intermittent Integrating Meters . — All the above forms of house 
meters are called continuously integrating meters, in that tho 
operation of recording or obtaining the time-integral of tho current 
or the power is continuous. There is, however, a large class of 
meters known as intermittent integrating meters, which consist of 
two parts. The first is simply au ammeter or a wattmeter, while 
the socond is simply a clock, provided with a mechanism by which 
tho deflection of the ammeter or wattmeter is recorded at regular 
time-intervals, and the records added up. A good examplo of such 
an instrument is that of Johnson and Phillips. This instrument 
comprises an electrically-driven clock, which operates a counting 
mechanism through a gearing whoso ratio is controlled by the 
current passing into the circuit. Tho ammeter part of the inatru- 
ipent is a coil of wire, through which the current to be integrated 
passes, and into which a soft iron plunger is drawn down by the 
magnetic force. The degree to which this plunger is sucked in 
regulates the amount by which tho clock mechanism advances tho 
recording mochanism at each revolution ; lienee the number of 
revolutions of the counting dials in any time is proportional to tho 
time and to the deflection of tho ammoter needle * that is, to tho 
total quantity of electricity which has passed through the motor. 

Different opinions are held by electricians as to the relative 
advantages of quantity and energy meters. Generally speak- 
ing, quantity meters have tho advantage of simplicity of con- 
struction ; but energy meters must bo employed if true electric 

S ower is to be measured on a circuit where the voltage is constantly 
uetuating. Intermittent integrating motors aro not suitable for 
use in cases in which the current is liable to suffer very large varia- 
tions in strength enduring but a short time, as in tho case of the 
eloctric supply to a theatre. Tho ampere-hour meters as a rule 
absorb less energy internally than the watt-hour meters. Watt- 
hour meters must, however, be employed if tho supply is by alter- 
nating currents and the power-absorbing devices arc inductive, 
such as electric motors. 

Instruments for tho measurement of eloctric resistance 
are called either Bridges or Ohmmeters . Tho simplest 

n and most common form of resistance balance 

mme m. j tnown as Wheatstone's bridge. As 

generally used in the laboratory, it consists of a box 
containing three sets of resistance coils ; two of these 
sets are called the two ratio arms, while the third is the 
measuring arm. These coils are all joined up in series. 
In one ordinary form of Whoatstone's bridge, known as 
the series [>attern plug-resistance bridge, there are a series 
of coils, two 1-ohm coils, two 10-ohm coils, two 100-ohm 
coils, and two 1000-ohm coils. These are joined up in 
series in the order 1000, 100, 10, 1 ; 1, 10, 100, 1000, 
and the junctions between each pair are connected to 
brass blocks, a series of which aro mounted upon an 
ebonite slab that forms the top of tho box. The blocks 
are bored out with a hole partly in one block and partly 
in the other, so that they can be connected by accurately- 
iitting conical plugs. When the blocks aro interconnected 
by the plugs, all the coils are short-circuited ; but if the 
plug or plugs are taken out, then a current flowing from 
one end of tho series to the other is compelled to pass 
through the corresponding coils. In series with this set of 
coils is another set, the resistances of which are generally 
1, 2, 3, 4, 10, 20, 30, 40, 100, 200, 300, 400, 1000, 2000, 


3000, 4000 ohms. These form the measuring arm, and 
the junction between each pair of coils is connected as 
above described to a block, the blocks being interconnected 
by plugs. This series of coils is joined up with tho re- 
sistance to bo measured, and a galvanometer and a battery 
aro added, as shown in Fig. 5. 

This arrangement of six conductors joining four points is technic- 
ally termed a Wheatstone's bridge arrangement. The values of 
the resistances forming the lour 
arms of the biidgo can then bo so 
adjusted that if their values aro 
called P, Q, R, and S, then when 
l’:Q:;li:S a galvanometer circuit 
joined iu between tho junction of 
(P and Q) and (R and S) will not be 
traversed by any current when a* 
battery is connected to a junction 
between (P and It) and (Q ami S). 

To prove this statement, let the 
conductors P, Q, R, S, bo arranged 
in a parallelogram form, and let B 
and G bo tho battery and tlic 
galvanomotor circuit (Fig. 5), and 
let those letters stand lor tho resist- 
ances of these circuits respectively. Lot K l>o the E.M.F. of the 
battery, and lot (a? -ft/) bo the current along P, y that along 
and z that along 11, then by Kirchhotfs laws 

(R + SfB) s-R (x -f y) — St/ = K. 

(P + G+ 11) »+t/-Gy-Rs =- (>, 

(Q + G + S)2/-G (* + [/)-& =0. 

Rearranging tho terms and solving for x , tho current through 
tho galvanometer, we obtuiu x - Eo/A whore 5 = (QR-PS) and A 
is a function of P, tj, It, S, B, G, which does not concern us. 
Hcnoo when P:Q-“R:S wo have x~o t or the galvanometer 
current is zero. 

An ordinary laboratory form of Wheatstone’s bridge, as shown 
in Fig. 0, is known as the dial pattern . Ten brass blocks aro 



Fig. 6. 


arranged round a central brass block, and by means of a plug 
which fits into holes bored ]>artly out of the central block and 
jMirtly out of tho surrounding blocks, any one of the latter can be 
connected with the central one. A series of nine equal resistances, 
say nine 1-ohm coils, or nine 10-ohm coils, or nine 100-ohm coils, 
arc joined in between these circumferential blocks (Fig. 7). It 



Mg. 7. 


will be seen that if a plug is placed so as to connect any out- 
side block with tho central block, the current can only pass from 
the zero block to the central block by passing through a certain 
number of the resistance coils. Hence according to the magni- 
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tude of each coil the total resistance may be made anything from 
1 to 9, 10 to 90, or 100 to 000 ohma, Ac. Three or four of the 
“dials" thus composed are arranged side by side, the brass 
blocks being mounted on a slab of ebonite and the coils contained 
in the box underneath, and they are so joined up that the central 
block of one dial is connected to the outside block of the next 
marked O. This arrangement forms the measuring arm of the 
bridge, the ratio arms being constructed on the series plug pattern 
just described. A bridgo of this pattern has the advantage that 
the insertion or removal of a plug in the measuring arm does not 
tend to tighten or loosen all the rest of the plugs ; moreover, there 
are fewer plugs to manipulate, and each plug is always occupied. 
The resistance coils themselves are generally wound on brass or 
copper bobbins, with silk-covcred manganin wire, which should 
first be aged by heating for about ten hours to a temperature of 1 40° 
C., to remove the slight tendency to change in resistivity which 
would otherwise present itself. For the accurate comparison of 
resistance coils it is usual to make use of the Mattlucssen and 
Hockiu bridge, and to employ the method of differential compari- 
son due to Carey Foster. 1 On a hoard is stretched a uniform 
metallic wire (a h\ generally of platinum silver. The ends of this 
wire are connected to copper blocks, which themselves are con- 
nected to a series of four resistance coils, A,B, and P,Q (Fig. 8). 



Fig. a 


A and B are the coils to be compared, P and Q are two other 
coils of convenient value. Over the stretched wire moves a contaot- 
niaker 8, which makes contact with it at any desired point, the 
position of which can he ascertained by moans of an underlying 
scale. A battery C of two or three cells is connected to the ex- 
tremities of the slide wire, and the sensitive galvanometer G is 
connected in between the contact-maker and the junction between 
the coils 1* and Q. The observer begins by moving tho slider until 
the galvanometer shows no current. The })ositiun of the coils A 
and B is thou interchanged, and a fresh balance iu position on the 
bridgo is obtained. It is then easily shown that tho difference 
lietweon the resistance of the coils A and B is emial to tho resist- 
ance of the leugtli of tho slide wire intercepted between the two 
places at which tho balance was found in the two observations. 
Let the balance be supposed to bo attained, and let x be the posi- 
tion of tho slider on the wire, so that x and l-x are the two 
sections of the slide wire, then the relation between the resist- 
ances is 

A + .r P 

B + L- x ~ Q* 

Next, let tho position of A and B be interchanged, and tho slide- 
wire reading be a 1 , then 

B + ** _ P 

A I- L x l ~ “Q* 

Hence it follows that A - B - ,r - a 1 , or the difference of the 
resistances of the coils A and B is equal to the resistance of that 
length of the slide wire between the two points whore balance is 
obtained. 

Various plans have been suggested for effecting the rapid inter- 
change of the two coils A and B ; one of the most convenient was 
designed by J. A. Fleming in 1880, and has been since used by 
tho British Association Committee on Eloctrieal Units for making 
comparison between standard coils with great accuracy (see Phil. 
Mag. % Fob. 1880, and Proc. Phys. Soc., Dec. 1879). In all very 
exact resistance measurements the chief difficulty, however, is not 
to determine the resistance of a coil, hut to determine the tempera- 
ture of the coil at the time when the resistance measurement is 
mode. The difficulty is caused by the fact that the coil is heated 
by tho enrrent used to measure its resistance, which thus Alters in 
value. In accurate comparisons, therefore, it is necessary that 
the coils to be compared should be immersed in melting ice, and 
that sufficient time should he allowed to elapse between the 
measurements for tho heat generated in the coil to be removed. 

Tho standard resistance coil employed as a means of comparison 


1 “ On a Modified Form of Wheatstone’s Bridge, and Methods of 
Measuring Small Resistances,” by Prof. G. Carey Foster, Proc. Soc. 
Telegraph Engineers, vol. i., May 1872. 


by which to regulate and cheok other ooils consists of a wive, 
generally of manganin or platinum silver, insulated with silk, and 
wound on a brass cylinder (Fig. 9). This is soldered to two 



Fig. 9. 


thick terminal rods of copper, and the coil is enclosed in a water- 
tight brass cylinder so that it can be placed in water, or preferably 
in paraffin oil, and brought to any required temperature. In the 
form of standard coil recommended by the Berlin Rcichsanstalt 
the coil is immersed in an insulating oil which is kept stirred by 
moans of a small electric motor during the time of making the 
measurement. The temperature of tho oil can best bo ascertained 
by means of a platinum resistance thermometer. 

For tlie measurement of high resistance, such as the insulation 
resistance of house wiring, or of cables, wo may employ either an 
ohinmetcr or a direct method, in which tho current sent through 
the insulation resistance by a large electromotive force is measured 
on a galvanometer. For example, if it is required to measure the 
insulation resistance of a length of cable such as is used for electric 
lighting purijoses, tho coil of cable, which should not be too short, 
is placed in a tank filled with water. Its copper conductors are 
then twisted together and connected to one terminal of a sensitive 
mirror galvanometer, whoso other terminal is joined up with a 
battery of 200 to 300 secondary cells, which should be well insu- 
lated. The other terminal of the battery is connected to the tank. 
In those circumstances tho battery will force a current through 
the insulating material with which tho cable is covered, and this 
current will flow through tho galvanometer. In order to prevent 
a loakngo current also passing through the galvanometer, it is 
advisable to twist round tlie insulated conductor, at a short distance 
from the ends of tho insulation nearest to the copper terminals, a 
fine wire, called a guard wire , which is connected to tlie junction 
between tho battery and the galvanometer. Any leakage of cur- 
rent, therefore, taking place over tho surface of the insulation will 
be conducted by tho guard wire back to the battery, and prevented 
from passing through the galvanometer. In cable factories it is 
customary to employ a series of Loclanchd cells varying from 100 
to 1000 cells. Tno test is then made by applying the stated volt- 
age to the conductor for a given time, generally one minute, and 
observing the current flowing through the galvanometer at tho end 
of that time. Owing to the fact that the resistance of the dielec- 
trics or insulators increases witli tlie time of application of the 
electromotive force, it is necessary to state the time during which 
tlie electromotive force has boon applied before tho reading of the 
current is taken. With many dielectrics the resistance diminishes 
as the eloctromotive force is increased, even though applied in all 
cases for the same time. In the above measurement it is of course 
necessary that the galvanometer shall first be standardized ; that is 
to say, we must discover the deflection produced by a known cur- 
rent. This is most easily done by sending through it a measured 
current, such as may be obtained by inserting in series with it a 
known high resistance, c.g., a megohm, and applying a known 
electromotive force from a standard cell. For the details of these 
measurements standard treatises on electric measurement and 
testing must be consulted. In the ohmmeter of Evershed there 
are two coils at right angles, one of which is traversed by the 
current passing througli tlie resistance to bo measured, ana the 
other by a current projiortional to the fall of potential down that 
resistance. Hence a soft iron needle hung in tho common field of 
the two coils will indicate by its direction the ratio of potential 
fall to current— in other words, the resistance of the conductor. 

Many measurements iieculiar to alternating currents 
have frequently to bo made. One of the most important 
is the determination of the wave form. In the case 
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of periodic electric currents, if the periodic time be 
supposed to be divided into an equal number of parts, 
which are represented by equal divisions on a 
straight line, and if the value of the current or 
the electromotive force at each of these instants 
is represented by the magnitude of a lino drawn perpen- 
dicularly to the time line at the corresponding instant, 
then a curve drawn through the tops of all these perpen- 
diculars will be a wave curve or periodic curve representing 
the wave form of the current. A very large number of 
devices have been invented for delineating this wave form. 
One of the oldest and simplest, due to Joubert, consists in 
attaching to the shaft of the alternating-current generator 
an insulating disc having inserted in its edge a metallic 
slip. This slip is touched by a pair of steel springs or 
brushes, with which it makes contact once every revolu- 
tion. The brushes are carried on a rocking arm, which 
can be moved into any position round an axis concentric 
with the shaft of the alternator. The current from the 
generator is passed through a non-inductive resistance, 
across the terminals of which an electrostatic voltmeter is 
joined, the circuit, however, being interrupted by the above- 
described rotating contact-maker. The terminals of the 
voltmeter are short-circuited by a condenser. When the 
alternator is in operation, the contact-maker connects the 
voltmeter with the ends of the non-inductivo resistance at 
regular intervals corresponding to some fixed point in the 
cycle. After a few revolutions the condenser becomes 
charged to a constant potential, and the voltmeter there- 
fore indicates by its deflection this potential difference, 
which is the instantaneous potential difference of the ex- 
tremities of the non-inductive resistance corresponding to 
a certain fixed point in the periodic time. By rocking 
over, the contact-maker springs into different angular posi- 
tions, as indicated on a scale of degrees ; and reading the 
-corresponding deflection of the voltmeter, it is possible to 
plot out a curve which represents the variation of the volt 
fall down the non-inductivo resistance, taken at equidistant 
intervals during the period. This, therefore, enables us 
to delineate tlio wave form of tlie alternating current. 
Numerous modifications of this point-by-point method have 
been devised by various experimentalists, but owing to its 
extremo tediousness the process has now been superseded 
by the use of au instrument called an OscilloyrapL 
This was originally invented by M. Blondel, but it has been 
improved by Duddell and others. In principle it is merely a dead- 
beat galvanometer having a needle or coil with a very small peri- 
odic time. Dudilell's form consists of an electromagnet excited by 
a constant current which provides a steady strong magnetic field 
(Fig. 10), in which is stretched a pair of loops of fine wire, each 
consisting of a single half-turn in tlie sliupe of a hairpin. These 
two wiros are at right angles to the direction of the field ; and when 
a current passes, one of them is forced forward and the other back- 
ward, owing to the tondeney of a conductor conveying a current to 
move across the lines of force of a field. To the wires is attached 
a small mirror of silvered glass, by means of which a ray of light 
from an electric aro lamp can be reflected upon another mirror and 
thence upon a screen. This second mirror is kept in vibration by 
a small alternating current motor so as to be m step with the 
alternating current under examination ; if it were at rest, the light 
reflected from the first mirror, owing to its simple to-ancl-fro vibra- 
tion, would, in consequence of the }>erHistence of vision, appear as 
a straight line upon the screen. The displacement of the spot of 
light at its zero position at any instant is proportional to tlie 
strength of the current flowing at that instant through the oscillo- 
graph wires. If, then, the second mirror is set in vibration 
synchronously, the spot of light will be displaced in a direction at 
right angles, and the combination of the two motions will produce 
a wavy line of light, which is the optical representation of tlie wave 
form of the current. In order to secure dead-beatness, the mirrors 
vibrate in a chamber filled with transparent oil. In testing alter- 
nating currents which have a periodic time of about 100, it is 
necessary to employ an oscillograph having a mirror whoso periodic 
time is anything between l/2000th and 1/1 0,000th of a second. 
The oscillograph in its modem form is a very perfect instrument 
for the examination of alternating-current phenomena, since a very 


large number of these effects are closely connected with the form of 
the wave of alternating current or electromotive force. Duddell 



Fig. 10. 


has designed a form of portable oscillograph by moans of which 
the wave form of any alternating current can be insjx ctcd by the 
eye. 

The oxact measurement of the mean power given to an 
inductive circuit by an alternating current is an important 
matter. In this case the mean power cannot be estimated 
simply by the product of the root-mean -square 
values of the current and terminal difference of T J^^ efer 
]K>tential, commonly called the apparent watt* or me thod. 
apparent power. If tho circuit is inductive, this 
quantity is always greater than the true watts or true 
power, and this ratio of the true watts to tlie apparent 
watts, or of the true }>owcr to tho apparent power, is called 
the jKnwr-factor of the circuit. Hence social means are 
nocessary for the measurement of alternating power. In 
tho three-voltmeter method due to Ayrton and Sumpner 
t his measurement is carried out in the following manner : — 
In series with the inductive circuit another non-inductive 
circuit is joined, and the two circuits are traversed by an 
alternating current, A suitable voltmeter, preferably elec- 
trostatic, is then employed to measure the volt fall down 
each of these two conductors separately, and down tho two 
taken together. This may of course be done simultan- 
eously by three separate voltmeters, but on account of tho 
difficulty of obtaining three absolutely identical instru- 
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meats, it is in every way preferable to employ one volt- 
meter, and to make the three measurements with it as 
quickly as possible one after the other, maintaining the 
current during the time perfectly constant. 

If R is the resistance of the non-inductive resistance in ohms, and 
if \ l V a and V 3 are the voltmeter readings over the ends of the 
inductive, non-inductive, and total resistances, then the power in 
watts P absorbed in the inductive portion is 

The throe- voltmeter method involves, however, a possibility of 
producing a larger difference of potential than that which would 
he required to send the same current through the inductive resist- 
ance if it were employed alone. For instance, in measuring the 
power taken up in an alternating-current transformer worked say 
at 2000 volts pressure, in order to get accurate results it would bo 
necessary to add in series a non-inductive resistance, and to employ 
a total electromotive force of about 4000 volts. It may not always 
he convenient to do this. Hence a modification was suggested by 
Fleming in which the current measurements are made either simul- 
taneously with three ammeters or successively with one ammeter. 
Tho theory of the tliree- voltmeter method is as follows In the 
case of the three-voltmeter method let be the fall in ]>otential 
down the inductive resistance, v, 2 that down the non-inductive 
resistance, and v a that down tho two together at any instant, then 
we have always 

l v-/ ~ vf -f v + 2?> 1 ?> a . 

Lot ii bo the resistance of tho non-inductive portion and i the 
currout through it, then &K and we have 

ly - r 1 8 -I- r s s -4 2c, iH, 

or ir, b - e,* - v.j>). 

Hence, taking root-moan -square values throughout a period and 
calling these V, V„ V ; „ we have for the mean power P taken up 
in the inductive portion 

11 

As a general rule, by far the most convenient and accu- 
rate method of measuring alternating-current power is by 
a suitable alternating-current wattmeter — an in- 
Jormlr ‘ s trumout constructed on the same lines as the 
toting. Siemens dynamometer already described. One 
of the coils, say the fixed one, is traversed by the 
current which flows into the power-absorbing circuit ; the 
other movable coil is traversed by a current which must 
be in step with the difference of potential at the extremities 
of the power-absorbing circuit. When the voltage em- 
ployed to transmit the current through this circuit is at 
a high pressure, say 2000 volts or more, then tho most 
convenient method of obtaining a current in step is to 
employ an alternating-current transformer, which must be 
of the closed magnetic circuit type, without magnetic leak- 
age. If tho primary circuit of this transformer is connected 
across the terminals of tho pmer-absorbing circuit, then 
the electromotive force in the secondary circuit is exactly 
in opposition as regards phase with this difference of 
potential ; hence if the movable coil of the wattmeter is 
practically non-inductive, and is joined in series with a non- 
inductive circuit and with the secondary circuit of the 
transformer (called the Auxiliary Transforrtuir ), then the 
current through the movable coil of the wattmeter is in 
stop with the difference of ]iK)tential between the ends of 
the power-absorbing circuit. Hence the reading of the 
wattmeter is proportional to the mean value of the product 
of tho instantaneous values of the current through the 
power-absorbing circuit and tho difference of potential 
between its ends — in other words, is proportional to the 
mean power taken up in that circuit. The wattmeter can 
best be standardized by employing it to measure the known 
|K>wer taken up in an inductionless circuit, such as a bank 
of incandescent lamps. The measurement of the power 
taken up in polyphase transformers or motors involves 
some special arrangements, but can be effected by the use 


of two or three wattmeters. If the motor or transformer 
circuits are star-connected, the best plan is to employ three 
suitable alternating-current wattmeters simultaneously in 
each branch. If, however, they are delta-connected, then 
two wattmeters must be employed, with their series coils 
in two of the line wires and their shunts connected between 
these two and the third. If the power-absorbing circuit is 
inductive, then these two wattmeters will not give identical 
readings, and the real power taken up in the whole circuit 
is the sum or difference of their readings, according as the 
lag of current behind the voltage in each mesh circuit 
(assumed equal) is less or greater than 60°. The subject 
of power measurement in circuits of small power factor 
involves difficulties of a special kind, concerning which 
technical manuals must be consulted. For further in- 
formation on the subject of transformer testing, see 
Transformers. 

See also the article Weights and Measures. (j. A. F.) 

Meath, a maritime county of Ireland, province of 
Leinster. 

Population.— The area of the administrative county in 1900 was 
577,743 acres, of which 114,812 were tillago, 414,837 pasture, 
498 fallow, 9811 plantation, 8649 turf bog, 2369 marsh, 347 
barren mountain, and 26,420 water, roads, fences, Ac. The new 
administrative county under the Local Government (Ireland) Act, 
1898, is identical with the old judicial couuty. The population 
in 1881 was 87,469 ; in 1891, 76,987 ; and in 1901, 67,463, of whom 
34,717 were males and 32,746 females, divided as follows among 
the different religions Roman Catholics, 62,663 ; Protestant 
Episcopalians, 4359 ; Presbyterians, 323 ; Methodists, 61 ; and 
other denominations, 57. The decrease of population between 
1881 and 1891 was 11*98 per cent., and between 1891 and 1901, 
11*4 per cent. The average number of persons to an acre in 1891 
was *13, and of the total population 70,597 persons inhabited the 
rural districts, being an average of 85 persons to each square mile 
under crops and pasture. The following table gives the degree of 
education in 1891 : — 



Males. 

Females. 

Total. 

Percentage. 

It. C. 

Pr.Kp. 

Fresh. 

Meth. 

Road and write 

26,350 

25,103 

51,453 

720 

91*9 

96*3 

98*5 

Road ouly 

3,529 

3,655 

7,184 

10-8 

3*5 

1*6 


Illiterate 

5,882 

5,573 

11,455 

17-2 

4*6 

2*1 

1*5 


The percentage of illiterates among Roman Catholics in 1881 
was 24*7. In 1891 there were four superior schools with 135 
pupils (Homan Catholics 119, and Protestants 16), and 183 
primary schools with 11,590 pupils (Roman Catholics 10,844, and 
Protestants 746). The number of pupils on the rolls of the 
National schools on 31st December 1900 was 12,091, of whom 
11,424 wore Roman Catholics and 667 Protestants. 

The following table gives tho number of births, deaths, and 
marriages in various years 


Year. 

Births. 

Deaths. 

Marriages. 

1881 

1355 

1116 

247 

1891 

1467 

1407 

238 

1900 

1259 

1291 

264 


In 1900 the birth-rate por thousand was 18*7, and tho death-rate 
19*1 ; the rate of illegitimacy was 1 *4 per cent, of the total births. 
The total number of emigrants who left the county between 1st 
May 1851 and 31st Decomber 1900 was 64,943, of whom 33,997 
wero males and 30,946 females. The chief towns in the county, 
with their populations in 1901, are — Navan, 3839 ; Kells, 2427 ; 
Trim, 1493. 

Administration,— The county is divided into two parliamentary 
divisions — North and South — the number of registered electors in 
1901 boing respectively 5814 and 6284. The ratable value in 
1900 was £550,529. By the Local Government (Ireland) Act, 
1898, the fiscal and administrative duties of the grand jury were 
transferred to a county council, urban and rural district counoils 
were established, and under that Act the county now comprises 
three urban and eight rural sanitary districts. 

Agriculture . — The following tables show the acreage under 
crops, including meadow and clover, and the amount of live stock 
in 1881, 1891, 1895, and 1901;— 
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Year. 

Ii 

% 

Oats. 

H 

1 

Turnips. 

Other 

Green 

Crops. 

Meadow 

and 

Clover. 

Total. 

1881 
1891 
1896 | 
1001 

8119 

1897 

648 

789 

82,099 

28,681 

23,187 

18,219 

2097 

1184 

1084 

682 

12,711 

10,941 

10,880 

8,781 

7048 

6728 

6914 

4989 

8872 

2848 

2080 

2964 

85,898 

78,1*84 

77,895 

70,843 

146,884 

124,758 

121,088 

112,007 


Iii 1900 the total value of the cereal and other crops was estimated 
at £634,306. The number of acres under pasture in 1881 was 
386,374, in 1891, 405,912, and in 1900, 414,837. 


Year. 

Homes 

and 

Mules. 

Asses. 

Cattle. 

Sheep. 

Pigs. 

Goats. 

Poultry. 

1881 

15,881 

8174 

178,841 

166,099 

18,780 

5908 

812,034 

1891 

17,714 

2945 

192,854 

228,085 

18,258 

8887 

860,549 

1895 

19,088 

8286 

201,080 

177,178 

15,216 

7677 

880,942 

19011 

16,046 

8228 

211,745 

222,184 

11,477 

6058 

404,688 


The number of milch cows in 1891 was 15,431, and in 1901, 
15,863. It is estimated that the total value of cattle, shoe}), and 
pigs for 1901 was £3,345,709, the largest amount of any county 
in the province. In 1900 the number of holdings not exceeding 
1 acre was 3008 ; betwoon 1 and 5, 1774 ; between 5 and 16, 
2512; between 15 and 30, 1874 ; between 30 and 50, 1192; 
between 50 and 100, 1220 ; between 100 and 200, 921 ; between 
200 and 500, 555 ; and above 500, 89 — total, 13,145. Tho number 
of loans issued (the number of loans being tho same as the number 
of tenants) under the l*and Purchase Acts, 1885, 1891, and 1896, 
up to 31st March 1901 was 492, amounting to £345,533. The 
number of loans for agricultural improvements sanctioned under 
sect. 31 of tho Land Act, 1881, between 1882 and 1901, was 304, 
and tho amount issued was £38,752. The total amount issued 
on loan for all classes of works under the Land Improvement 
Acts, from the commencement of operations in 1847 to 31st March 
1901, was £213,470. (w. II. To.) 

M6EUXy chief town of arrondissement and railway 
station, department of Seine-et-Marne, 32 miles north-north- 
east of Melun. At its wool market some 200,000 fleeces are 
dealt, in annually. A statue of General Raoult was erected 
in 1891. Population (1891), 1.1,350; (1901), 12,228. 

Mechlin, or Malines, a city of Belgium, on the 
Dyle, an important railway junction in the province of 
Antwerp, and the seat of an archbishopric. It lies in a 
level fertile plain, and is surrounded by promenades which 
have taken the placo of the ancient ramparts. In contrast 
with other famous Flemish towns, Mechlin has no high 
towers, no grand buildings dominating the city, except the 
church belfries. In the 15th and 16th centuries the seat 
of important cloth manufactures, it has now for its prin- 
cipal branches of industry cabinet-making and carpentry, 
which .employ 1200 workmen ; chair-making, horticulture, 
and agriculture. It also contains extensive railway work- 
shops of the State railways. Population (1875), 40,200 ; 
(1900), 55,705. 

Mecklenburg 1 , the common designation of two 
grand-duclxies of the German empire, known as (i.) 
Mecklenburg -Schwerin and (ii.) Meeklenburg-Strelitz. 

(i.) Mkcklenburg-Sch weuin has an area of 5135 square 
miles, and population (1900), 607,835, giving a density of 
118 inhabitants to the square mile. The population con- 
sisted of 300,419 males and 307,416 females. In 1895, 
55*3 j)er cent, were rural and 44*7 per cent, urban ; by 
religion nearly all the inhabitants are Protestant. The 
grand-duchy in 1895 embraced 97,069 farms, of which 
65,531 were each less than 2£ acres in extent, 21,633 
between 2£ and 25 acres, 8604 between 25 and 250 acres, 
and 1301 over 250 acres. The principal crops are potatoes, 
hay, wheat, oats, beetroot, rye, barley, and a little tobacco. 
The live stock in 1900 numbered 526,711 sheep, 452,635 
pigs, 327,785 cattle, and 101,818 horses. The methods 
of farming have greatly improved since 1885. There is 
an agricultural experimental station at Rostock. In 


1899- 1900 the sugar factories of the two grand-duchies 
together produced 78,807 tons of sugar; the breweries, 
10,494,000 gallons of beer ; and the distilleries, 962,800 
gallons (in 1897) of pure alcohol. The mercantile marine 
in 1900 numbered 65 sea-going vessels of 39,267 tons. 
Rostock, Warnemunde, and Wismar are the chief ports. 
There is a university at Rostock. The budget of the 
grand duke and estates together balanced in the year 

1900- 01 at XI, 330, 650. In 1900 the public debt 
amounted to £5,551,650 ; and in 1900 the state contribu- 
tion to the imperial exchequer was fixed at £300,880. 
There were 730 miles of railway in 1900. 

(ii.) Mecklknuukg-Ktrelitz lias an area of 1131 square 
miles, and population (1900), 102,628, of whom 50,870 
were males and 51,758 females ; density, 91 inhabitants 
to the square mile. With tho exception of less than 
1000, all the people belong to the Evangelical Lutheran 
Church. The number of farms in 1895 was 17,921, of 
which 13,844 were each less than 2i acres in extent, 
3846 between 2i and 250 acres each, and 231 over 250 
acres. The crops principally grown aro potatoes, hay, 
wheat, rye, oats, beetroot, barley, and a little tobacco. In 
1897 the live stock embraced 135,127 sheep, 61,598 pigs, 
49,988 cattle, and 18,560 horses. The sugar, beer, and 
alcohol production are included in the returns for Meck- 
lenburg-Schwerin. No statement of public revenue and 
exjxmdituro is published ; the state contribution to the 
imperial treasury was in 1900 fixed at £51,135 ; the public 
debt is estimated at £300,000. This duchy possessed 
only 154 miles of railway in 1900. 

Medals. Sec Numismatics. 

Medellin, a city of the United States of Colombia, 
Central America, capital of the state of Antioquia, and also 
the seat of a bishopric. It is finely situated in a beautiful 
valley of a high plateau and on the Force, a tributary of 
the Cauca, 150 miles north-west of Bogota. Founded as 
early as 1674, Medellin, after some centuries of comparative 
obscurity, lias rapidly increased in wealth and importance, 
owing to the development of gold and silver mining, 
carried on mainly by British enterprise. While this has 
promoted a large general trade, many of the inhabitants 
are also employed in jewellery and other work in precious 
metals. Tho main hindrance to the growth of the city 
has been the lack of railway communication with the 
Magdalena river, only a small portion of the line from 
Puerto Berris being yet completed. The city possesses 
a university, a chemical laboratory, an elementary school, 
and other important educational institutions ; also a mint, 
a theatre, a well-equipped hospital, and other public build- 
ings. The streets are wide and regular, but badly paved. 
The principal exports are gold and silver, coffee, and hides. 
Population, about 50,000. 

Medford, a city of Middlesex county, Massachu- 
setts, U.S.A., on the Mystic river, 5 miles north of Boston, 
of which it is practically a suburb. It has large and varied 
manufactures, with (in 1900) a capital of $1,328,106, and 
products valued at $1,907,624. Tufts College, a Uni- 
versalist institution, situated here, had, in 1899, 93 in- 
structors, and was attended by 568 students, 148 of whom 
were women. Its property had a value of $1,980,000, 
and its income was $105,000. Population ( 1 890), 1 1 ,079 ; 
(1900), 18,244, of whom 4327 were foreign-born and 244 
were negroes. 

Mediation, in the international sense, is the inter- 
vention of a third Power, on the invitation or with the con- 
sent of two other Powers, for the purpose of arranging 
differences between the latter without recourse to war. 
Mediation may also take place after war has broken out 
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1 The figures for 1901 have not beon revised. 
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with a view to putting an ond to it on terms. In either 
case the mediating Power negotiates on behalf of the 
parties who invoke or accept its aid, but does not go 
further. Unlike an arbitrating Power, the mediator pro- 
nounces no decision, but limits his intervention to sugges- 
tion and advice. His action is liable to be arrested at 
any time at the will of either party unless otherwise 
agreed, in which last cose to arrest it prematurely would 
be a breach of good faith. The difference between media- 
tion and arbitration may be stated in the words of the 
Digest (lib. iv. tit. 8, § 13) : “Recepisse autem arbitrium 
videtur, ut ait Pedius, qtii judicis partes suscepit finemque 
Be sua sententia controversiis impositurum pollicetur. Quod 
si hactenus intervenit ut experiretur an concilio suo vel 
auctoritate discuti litem paterentur, non videtur arbitrium 
recepisse.” 

Some writers distinguish mediation from “ good offices,” 
but the distinction is of little practical value. We 
may, if we please, regard “good offices” as inchoate 
mediation, and “mediation” as good offices brought to 
the birth. Thus wo may say that a third Power renders 
“good offices” when it brings the parties together so as 
to make diplomatic negotiations between them possible ; 
whilst if it takes an active part in those negotiations it 
becomes for the time being a mediator, whatever the result 
of its intervention may bo. 

There have been many instances of successful media- 
tion ; e.g., of (Ire at Britain, in 1825, between Portugal 
and Brazil ; of France, in 1849-50, when differences aroso 
between Groat Britain and Greece ; of the Great Powers, 
in 18G8-G9, when the relations of Greece and Turkey were 
strained to breaking- point by reason of the insurrection in 
Crete ; of Pope Leo XIII., in 1885, between Germany and 
Spain in the matter of the Caroline Islands. In these 
cases mediation averted war, but it has been also resorted 
to for the purpose of putting an ond to war already begun. 
The Austro-Prussian war of 1866, the war between Chile 
and Peru in 1882, and that between Greece and Turkey 
in 1897, not to mention other instances, were brought to 
a close through the mediation of neutral Powers. Media- 
tion has also boon occasionally employed where differences 
have arisen as to the interpretation of treaties or as to the 
inodo in which they ought to be carried out, as when Great 
Britain mediated between France and the United States 
with regard to the treaty of Paris of 4th July 1830. In 
one case at least mediation has been successful after a pro- 
posal for arbitration had failed. In 1844, when war be- 
tween Spain and Morocco was threatened by reason of the 
frequent raids by the inhabitants of Amulet ol Rif on the 
neighbouring Spanish settlement of Ceuta, Spain declined 
arbitration on the ground that her rights were too clear 
for argument. But both she and Morocco subsequently 
accepted joint mediation at the hands of Great Britain and 
France. 

The cause of mediation was considerably advanced by 
the Declaration of Paris of 1856. The plenipotentiaries 
of Great Britain, Franco, Austria, Russia, Sardinia, and 
Turkey then and there recorded in a protocol, at tho in- 
stance of Lord Clarendon, their joint wish that “states 
between which any misunderstanding might arise should, 
before appealing to arms, have recourse so far as circum- 
stances might allow (e?i tant (jue lea circoiutances Vadmet - 
traiewt) to the good offices of a friendly Power.” Article 8 
of the treaty of Paris, which was concluded in the same 
year, embodied this principle in a formal shape. The 
article stipulated that “ if there should arise between the 
Sublime Porte and one or more of the other signing Powers 
any misunderstanding which might endanger the mainten- 
ance of their relations, the Porte and each of such Powers, 
before having recourse to the use of force, shall afford the 


other contracting parties the opportunity of preventing such 
an extremity by means of mediation.” These precedents (in 
which it will be seen that “good offices” and “mediation ” 
are used interchangeably) were followed in the general 
Acts agreed to at the Conferences held at Berlin in 1885 
and 1890, the object of which was to secure religious and 
commercial liberty and to limit warlike operations in the 
regions watered by the Congo and its affluents. 

The proviso above quoted, “so far as circumstances 
might allow,” obviously leaves open a door of escape when- 
ever two states in difference are bent on war. Accordingly, 
during the War of Secession between the northern and 
southern states of the American Union, offers of mediation, 
tendered by Kussia in 1861 and by France in 1862, were 
courteously declined by Mr Seward. On the strength of 
the protocol of 1856, Great Britain made a similar offer 
both to France and Prussia in 1870 when war between these 
countries was imminent ; but the emperor of the French 
replied that the same protocol expressly left discretion 
unfettered where the dignity of a nation was concerned. 
Again when, in 1877, Turkey appealed to her co-signa- 
tories of the treaty of Paris to mediate between her and 
Russia, her appeal was rejected on the ground that oppres- 
sion of tho Christian populations under her sway had led 
to so many revolts on their part as to menace the peace of 
Europe. In fact, nations on both sides of the Atlantic 
have hitherto shown no more disposition to permit ques- 
tions they deem vital to be dealt with by mediation than 
to permit them to be dealt with by arbitration. 

A special form of mediation was proposed by a delegate 
from the United States at tho Peace Conference held at 
The Hague in 1899, and was approved by the representa- 
tives of tho Powers there assembled. The clause in which 
this proposal was embodied provided in effect that, when- 
ever thero is danger of a rupture between two Powers, 
each of them shall choose a third Power to which these 
differences shall be referred, and that, pending such refer- 
ence, for a period not exceeding thirty days (unless the 
time is extended by agreement) the Powers at issue 
shall cease to negotiate with each other and leave the dis- 
pute entirely in the hands of tho mediating Powers. It 
will be seen that tho Powers thus appealed to occupy a 
position analogous to that of seconds in a duel, who are 
authorized to arrange an “ affair of honour ” between their 
principals. This novel device has the advantage of toning 
down, if not of eliminating, personal and national pre- 
judices by w r hich controversy is frequently embittered. It 
also gets over the difficulty, so often met with in arbitra- 
tion, of choosing a common referee who shall be satis- 
factory to both parties. The closer the relations between 
states become, tho more their commercial interests are 
intertwined, the larger the part which mediation seems 
destined to play in the future. It is true that states 
which have accepted the intervention of a mediator re- 
main freo to adopt or reject any advice ho may give, but 
the advice of a disinterested Power must always add con- 
siderable moral weight to the side towards which it inclines. 

For authorities on the subject see Arbitration, Interna- 
tional. (m. h. C.) 

Mediatlzation. — The unification of Germany, 
which began with the formation of the Confederation of 
the Rhine (1806) and was continued by the treaty of 
Vienna (1815), entailed the “ mediatization ” (or depriva- 
tion of their sovereign power) of a number of princely 
houses, formerly “immediate” ( reichsunmittelbar , i.e. 9 hold- 
ing directly of the emjxiror). To such were, however, 
reserved certain privileges and equality of personal rank 
with the princes of reigning houses : cf. Ency. Brit . (9th 
edition), article Germany, vol. x. p. 492. 
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Great Britain and Ireland. 

U P to 1858 each University, Royal College of Physicians 
or of Surgeons, and Apothecaries’ Hall in Great 
Britain and Ireland laid down its own regulations for 
study and examination, and granted its degree or licence 
without any State supervision. In that year, pursuant 
to the Medical Act, 21 and 22 Viet. c. 90, the General 
Medical Council of Medical Education and Registration 
was established, consisting of twenty-three members, of 
whom seventeen were appointed by the various licensing 
bodies and six by the Crown. This number was increased 
by the amended Act of 1886 to twenty-nine, three of the 
six additional members being elected by the profession 
as “ direct ” representatives. The object of the Act was 
“to enable persons requiring medical aid to distinguish 
qualified from unqualified practitioners.” To this end the 
“ Medical Register ” was established, on which no person’s 
name could be inscribed who did not hold a diploma or 
licence from one or more of the licensing bodies after 
examination. By tho 1886 Act a qualifying examination 
was defined as “ an examination in medicine, surgery, and 
midwifery,” conducted by universities or by medical cor- 
porations, of which one must be capable of granting 
a diploma in medicine, and one in surgery. The powers 
of the Council over medical education consist in being 
authorized to require from the licensing bodies information 
as to courses of study and examinations, and generally as 
to tho requisites for obtaining qualifications ; and to visit, 
and inspect examinations either personally or by deputy. 
If the visitors are of opinion that the course of study and 
examination of any licensing body is not sufficient to 
secure the possession by candidates obtaining its qualifica- 
tion of the requisite knowledge and skill for the efficient 
practice of their profession, on a report being made in 
these terms to the Council, the Council may represent 
the same to the Privy Council. Should tho Privy Council 
be satisfied that the charge is substantial, it may, if it 
sees fit, deprive the accused body of its power to grant 
registrable qualifications. From this statement it will bo 
seen that the powers of the Council aro very limited ; 
nevertheless, by their cautious application, and by the loyal 
manner in which the licensing bodies have acted on tho 
recommendations and suggestions which have from time 
to time been made, the general condition of medical 
education has been materially improved; and although 
there is not a uniform standard of examination through- 
out the United Kingdom, the Council has succeeded in 
ensuring that the minimum requirements of any licensing 
body shall be sufficient for tho production of trustworthy 
practitioners. 

One of the first subjects the Council applied itself to was 
the establishment of a system of examinations in general 
knowledge. Such examinations have to be passed before 
commencement of medical study. On presentation of a 
certificate to tho registrars of the Council, and on evidence 
lieing produced that the candidate is sixteen years of age, 
his name is inscribed on the “Students’ Register.” At 
present the subjects of examination are : ~(a) English 
language, including grammar and conqxisitioii (marks not 
exceeding 5 per cent, of the total obtainable in this section 
may be assigned to candidates who show a competent 
knowledge of shorthand) ; (6) Latin, including grammar, 
translation from specified authors, and translation of easy 
passages not taken from such authors; (c) mathematics, 
comprising arithmetic ; algebra, as far as simple equations 


inclusive ; geometry, tho subject matter of Euclid, Books 
I., II., and HI., with easy deductions; ( d ) one of the 
following optional subjects — Greek, French, German, 
Italian, or any other modern language. Certificates 
are accepted from all the universities of Great Britain 
and Ireland, from tho leading Indian and colonial univer- 
sities, from Government examination boards, and from 
certain chartered bodies. The German Abiturienten- 
Examen of tho gymnasia and rerc/-gymnasia, the French 
diplomas of Baehelier fes Lettresand Bachelier fcs Sciences, 
and corresponding entrance examinations to other Con- 
tinental universities are also accepted. Whilst anxious to 
raise the goneral standard of preliminary examinations, the 
Council has not found it expedient to do so. In point of 
fact, tho condition of secondary education in Great Britain 
and Ireland is so moderate in character as to ronder it 
inadvisable to set a higher minimum test, inasmuch as 
depletion of the profession might be produced to an 
extent detrimental to the public interest. On the other 
hand, it is right to state that only a moderate proportion 
of registered students pass on to the register on mere 
minimum requirements. 

As regards professional education, tho Council divided 
its resolutions into “requirements” and “recommenda- 
tions”; tho former consisting of demands on the licensing 
bodies, non-compliance with which renders them liable to 
bo reported to the Privy Council as not conforming to con- 
ditions necessary to secure sufficient knowledge and skill 
for tho efficient practice of medicine, surgery, and mid- 
wifery ; the latter are regarded merely as suggestions for 
the general conduct of education and examination. The 
requirements may be summarized as follows : — (a) Regis- 
tration as a medical student. (6) Five years of hand fide 
study between the date of registration and the date of 
the final examination for any diploma entitling the holder 
to be registered under the Medical Acts, (c) In every 
course of professional study and examinations the following 
subjects must be contained, the Council offering no opinion 
as to the manner in which they should be distributed or 
combined for the purposes of teaching or examination, 
this being left to the discretion of the bodies or of the 
student : — (i.) Physics, including the elementary mechanics 
of solids and fluids, and the rudiments of heat, light, and 
electricity ; (ii.) chemistry, including the principles of the 
science, and tho details which bear on the study of medi- 
cine; (iii.) elementary biology; (iv.) anatomy; (v.) physio- 
logy; (vi.) materia medica and pharmacy; (vii.) pathology; 
(viii.) therapeutics; (ix.) medicine, including medical 
anatomy and clinical medicine; (x.) surgery, including 
surgical anatomy and clinical surgery ; (xi.) midwifery, 
including diseases peculiar to women and to new-born 
children ; (xii.) theory and practice of vaccination ; (xiii.) 
forensic medicine; (xiv.) hygiene; (xv.) mental disease, 
(i d ) The first of the four years must be passed at a school 
or schools of medicine recognized by any of the licensing 
bodies ; provided that the first year may be passed at 
a university or teaching institution where the subjects 
of physics, chemistry, and biology are taught; and that 
graduates in arts or science of any university recognized 
by the Council, who shall have spent a year in tho study 
of these subjects, and have passed in them, shall be held to 
have completed the first of the five years of medical study, 
(e) The study of midwifery practice must consist of three 
months’ attendance on the indoor practice of a lying-in 
hospital, or the student must have been present at not 
less than twenty labours, five of which shall have been 
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conducted throughout under the direct supervision of a 
registered practitioner. 

The fifth year of study is intended to be devoted to 
clinical work, and may be passed at any one or more 
public hospitals or dispensaries, British or foreign, recog- 
nized by the licensing authorities; six months of this year 
may be passed as a pupil to a practitioner possessing such 
opportunities of imparting practical knowledge as shall be 
satisfactory to the medical authorities. This latter method 
of study is very rarely employed by students. 

The “ recommendations ” of the Council contain sugges- 
tions which may or may not be acted on by the bodies. 
For the most part they are complied with in connexion 
with the system of practical and clinical teaching. 

The Council satisfies itself that its requirements aro 
acted on, and that the examinations are “ sufficient,” by 
cycles of inspection, which occur about every five years. 
The examination of each licensing body is visited by an 
inspector, who forwards his report to the Council, which 
sends each report to the body for its information and 
remarks. As yet it lias never been the duty of the Council 
to report to the Privy Council that any examination has 
not been found sufficient. As a rule, suggestions have 
been accepted and acted on, and thus a high order of 
professional examination has been attained throughout the 
kingdom by gradual pressure. 

Most of the universities exact attendance at more classes 
than the colleges ami halls; for instance, botany and 
natural history are taught to their students, who are also 
examined in them. But with these exceptions the system 
of professional education is fairly uniform. Since 1875 
attendance on “ practical ” classes has been called for in 
all subjects. Under this system the larger classes in which 
the subjects are taught systematically are broken up, and 
the students aro taught the use of api>aratus and the 
employment of methods of investigation and observation. 
Tutorial instruction is superimposed on teaching by lecture. 
Much tho same plan is adopted in respect of clinical 
instruction : not only is the student taught at tho bedside 
by the lecturer, but ho receives, either from tho house- 
surgeon or house-physician, or from a specially-appointed 
clinical tutor, an insight into methods of examination of 
diseases, and learns practically the use of the stethoscope 
and other aids to diagnosis, and of surgical and obstetrical 
instruments. In fact, it may be said that each subject of 
instruction is duplicated. If thiH is taken into account, 
it must be evident that the time of tho student, is fully 
occupied, and the belief is rapidly growing that five years 
is too short a jioriod of study. As a matter of fact, the 
average time taken to obtain a British licence to practise 
is upwards of six years. The probability is that the solu- 
tion of the difficulty will bo found in the inclusion of such 
subjects as physics, biology, and chemistry in a “pre- 
liminary scientific” examination, which may have to 
be undertaken beforo registration as a medical student, 
thus leaving the whole five years to be devoted to 
purely professional study. 

Germany. 

Tho German regulations in regard to professional 
study are few. Thoy aro those for the Stoats Examen , 
for which the university degree is no longer a preliminary 
requisite. The regulations for the admission of candidates 
to the Stoats Examen are contained in the royal pro- 
clamations of 22nd June 1883. They comprise — (a) 
Certificate of a course of Btudy at a classical gymnasium 
of tho German empiro. In exceptional cases, the same 
from a classical gymnasium outside the German empire 
may be considered sufficient. (For full details of the 
oourse of study and examinations, see Minutes of the 


General Medical Council, vol. xxvil, Appendix 3.) 
(b) Certificate from a university, certifying a course of 
medical study of at least nine half-years at a university of 
the German empire, (c) Certificate that the candidate 
has passed, entirely at a German university, the medical 
Vorprufung , and thereafter has attended for at least 
four half-years the medical studies of a university. 
(d) The special testimony of the clinical directors 
bearing witness that the candidate has taken part as 
PraJctikant (clerk or dresser) during two half-years at the 
medical, surgical, and gynaecological clinics; has himself 
delivered two cases of labour in the presence of his 
teachers or assistant physicians ; and has attended for a 
half-year as PraJctikant the clinic for diseases of tho 
eye. The medical Vorpriifumg referred to is necessary 
alike for the Stoats Examen and the degree of Doctor of 
Medicine. It takes place at the end of the second year 
(fourth semester), and includes the subjects of experimental 
physics, chemistry, botany, zoology, anatomy, and physio- 
logy. It is conducted by a board appointed yearly by 
the Minister of Education. 

France. 

No one can practise medicine in France who does not 
assess the diploma of Doctor of Medicine of a French 
university. The qualification of Officier de saute is no 
longer granted. Before he can inscribe as a student of 
medicine the applicant must have obtained the diploma 
of Eachelier h Letlres , and the diploma of Jiachelier es 
Sciences . Although the course of professional study may 
be completed in four years, a longer time is generally 
taken before tho student proceeds to the final examination 
for tho doctor’s degree. Each year is divided into four 
trimestres; at each todmestre the student must make a 
new inscription. The trimestres are (1) November and 
December, 56 days; (2) January, February, March, 86 
days; (3) Ap>ril, May, June, 86 days; (4) July, August, 
56 days. Practically there are no regulations determin- 
ing the division of the various subjects, or the number of 
lectures in each course, or requiring the student to attend 
the courses. The medical faculty of each university puts 
before the student a scheme recommending a certain order 
of studies (Division des etudes) for each of the four years of 
the medical course, and, as a matter of fact, this order of 
study is enforced by the system of intermediate examina- 
tions ( Examens du Jin d? annex). All the lecture courses 
are free, as also are tho clinics and the hospital service, 
and there is no system of ascertaining the regularity of 
attendance at lectures, or of certificate of attendance. If, 
however, the student fails to i>ass the Examen du jin 
d'annee he is debarred from making tho next trimestral 
inscription, and thus loses three months. The lectures 
are, however, closely attended. In contrast to the 
freedom in regard to attendance on systematic lectures, 
there aro strict direction and control in regard to hospital 
attendance and practical courses. Tho student is required 
to sign a register ad hoc each time he goes in and out. 
From the beginning of the third year, e.g. t from the ninth 
quarterly inscription, hospital attendance is enforced till 
the end of the fourth year. No one can renew his 
trimestral inscription without producing a schedule of his 
last trimestral stage, showing that during it he had not 
absented himself more than five times without explanation. 
Practical work is obligatory during each of the four years. 
Besides systematic course of lectures, Conferences are held 
by the assistant-professors (Agreges) in natural history, 
physiology, general pathology, internal pathology, external 
pathology. At the end of the first year the student is 
examined in physics, chemistry, natural history, osteology, 
myology, and the elements of physiology ; at the end of 



MEDICAL EDUCATION 


the second year, in anatomy and physiology in all their 
branches ; at the end of the third year, in medicine and 
surgery ; at the end of the fourth year, an examination 
is held over the whole field of study. 

Denmark. 

No one is allowed to enter on the study of medicine 
without passing the Artium Examen of a secondary 
school. This is the equivalent of the German Abitu- 
rienten - Examen of a classical gymnasium. After study 
for two semestres an examination must be ]>assed in 
psychology, logic, and history. The special professional 
examinations consist of (1) preliminary scientific, in 
botany, zoology, physics, chemistry; (2) first social or 
professional, anatomy (orally and by dissections), physio- 
logy, and pharmacology; (3) second special or profes- 
sional, written examinations in medicine, surgery, medical 
jurisprudence; practical and oral in operative surgery, 
in clinical medicine, and clinical surgery; and oral in 
pathological anatomy, medicine, surgery, and midwifery. 

Authorities. — The history of the development of medical educa- 
tion from tho earliest times down to 1894 will be found treated of 
generally in Puhohmann’s GeschklUe dea medic inisehen Untcrrichts 
(Leipzig, 1889), translated by 15. H. Hare (London, 1891). Those 
desiring more special information on the subject in regard to the 
details of British institutions should consult the annals of the 
various universities and colleges of Great Britain and Ireland. The 
following works supply much interesting information regarding 
the gradual rise and development of teaching and examination : - 
Annals of the Barber Surgeons , by Sydney Youncj, 1890. — History 
of the Royal College of Surgeons of Ireland, by Cameron, 1886.— 
Early Days of the Royal College of Physicians of Edinburgh , by 
Peel Ritchie, 1899. — Historical Sketch of the Royal College of 
Surgeons of Edinburgh, by Gairdner, I860.— Memorials of the 
Faculty of Physicians and Surgeons of Glasgow , by Duncan, 1896. 
The Story of the University of Edinburgh, by Sir A. Grant, 1884.— 
University of Glasgow , by Stewart, 1891. (j. b. T.) 

United States. 

In 1870 and even in 1880 medical education in 
tho United States was in a deplorable condition. In 
the early history of the country, before and shortly 
after the beginning of the 19th century, the few medical 
colleges that were in existence had shown a disposition 
to require a liberal education on the part of those 
who entered upon their courses, and some effort also 
was made, through tho agency of state boards, to control 
the licence to practise. But as tho country increased in 
population and wealth, so far from this good beginning 
being followed out, preliminary requirements were practi- 
cally abolished, the length of the courses given each year was 
shortened to four or fivo months or Iosh, and in the second 
and final year there was simply a repetition of the courses 
given during the first year. This unfortunate condition 
of affairs is to be attributed mainly to the fact that there 
was no general national or state supervision of medical 
training. Medical colleges could obtain incorporation 
under state laws without difficulty, and brought consider- 
able advantages in the way of prestige and increased prac- 
tice to those concerned. That the existence of a college 
depended solely upon the fees of the students encouraged 
the tendency to make l>oth entrance and graduation 
requirements as easy as possible, especially as there was 
no state supervision, and the mere possession of a diploma 
entitled the holder to practise. Fortunately, during this 
period the practical character of the clinical instruction 
given in the better colleges fitted the graduates in some 
measure for the actual necessities of practice, while the 
good traditions of medicine as a learned profession exerted 
a stimulating influence upon those who adopted it as a 
career, so that in the main the body of practitioners 
deserved and held the confidence and res]>ect of the 
community. From the middle of tho 19 th century to 
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the preseut time there has been a constant agitation on 
the part of the physicians themselves for an improve- 
ment in medical education. The first notable result 
of this agitation was an increase in the time of in- 
struction from two to three years (Chicago Medical 
College, 1859 ; Harvard Medical School, 1871), the 
lengthening of each session to six months or more, and 
tho introduction of graded courses instead of a repeti- 
tion of tho same lectures every year. The improvement 
thus begun became very marked during the decado 
1890-1900, amounting in fact almost to a revolution in 
the rapidity with which the course of instruction was 
amplified. Many factors co-operated to produce this 
desirable result : the general develoj ment of scientific, 
instruction in the colleges and secondary schools, tho 
influence of the large number of medical graduates who 
completed their training by study in European schools, 
the adoption by many states of stringent regulations 
regarding the licence to practise within their borders, 
the good examples set by many leading schools in 
voluntarily raising their requirements for entrance and 
graduation, and, perhaps above all in its general effect, 
the agitation continually maintained by several national 
or state associations which in a measure? have exerted the 
general regulating control that in other countries 1ms been 
enforced by national legislation. Among the most in- 
fluential of these associations are the American Medical 
Association, the American Academy of Medicine, the 
Association of American Medical Colleges, the Illinois 
State Board of Health, and the University of the State 
of New York. 

The conditions at present are improving rapidly, but 
are difficult to describe except in general terms, as the 
requirements for matriculation and graduation vary greatly 
in the different states of the Union, and the arrange- 
ment of the courses follows no uniform plan. There 
are 1G6 medical schools in the United States, of which 
10 are graduate schools. Of these, 122 are classed 
as so-called regular schools, 21 as homeopathic, 7 as 
eclectic, and 3 as physio-medical. In 1885 out of the 102 
existing schools only 5 offered a course of three years. 
In 1897, 99 schools required a course of four years, while 
in 1899, 141 of the 156 undergraduate schools announced 
a course of four years as necessary to graduation. There 
is a gratifying tendency also to increase the standard 
of preliminary requirements for entrance to the medical 
schools.’ The colleges comprising the Association of 
American Medical Colleges, 82 in number, have agreed 
upon uniform entrance requirements that are practically 
equivalent to the completion of one year’s study in a high 
school. In New York and Illinois there is a uniform 
minimal requirement equivalent to the completion of a 
high- school course of four years, and other states have 
announced that a similar requirement will be made in the 
future. The Johns Hopkins Medical School from its foun- 
dation in 1893 has admitted as students only those who 
are graduates of a recognized college, and has required, 
moreover, that the candidate shall possess a reading 
knowledge of French and German, and have had a year’s 
training in physics, chemistry, and biology. The Harvard 
Medical School since 1901 has also required a degreo in 
arts, sciences, literature, or philosophy as a condition for 
entrance, while the liush Medical College (University of 
Chicago) and the medical departments of the University 
of Michigan and the University of California have an- 
nounced entrance requirements that will practically demand 
two years of collegiate work. Following the initia- 
tive of the Johns Hopkins, these schools have specified 
that the preliminary training must include courses in 
physics, chemistry, biology, French, and German. Tho 
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medical department of the Western Reserve University 
(Cleveland) requires certificates showing the completion 
of at least three years in a recognized college. The good 
examples set by these and other schools will doubtless 
result soon in a general increase in entrance requirements 
to the point that those entering upon the study of medicine 
must give evidence of a preliminary training equivalent 
at least to that required for matriculation in a college of 
good standing. 

In regard to the medical curriculum itself there has 
been of late years much dissatisfaction, directed, it may 
be said, not so much towards the contents of the curriculum 
as towards the methods of instruction. The relative merits 
and demerits of the laboratory and the lecture system are 
being constantly debated, and such discussion, together 
with the practical trials of the two systems, will doubt- 
less eventually lead to a substantial improvement in the 
character of medical instruction. As an outcome of this 
agitation the following general tendencies may be noted. 
A large number of the best medical colleges have entered 
into close affiliation with the leading universities, and 
there seems to be a distinct appreciation of the value of 
this organic union with institutions devoted to the higher 
learning. In a number of cases this affiliation lias led to 
the development of what are known as combined courses, 
by means of which the total time required for obtaining 
both the collegiate and the professional degree is reduced 
by one or two years. The reduction is made possible by 
the acceptance on the part of the college faculty of the 
scientific work done in the first year or two of the 
medical course as fulfilling part of the requirements for 
the baccalaureate degree. There can be no doubt that 
this recognition of the scientific instruction in the medical 
schools is not only a testimonial to its thoroughness, but 
amounts to a guarantee that this work will bo committed 
to the care of trained and capablo specialists. It is 
prolsiblo, in fact, that in some instances the experiment 
will Iks made of leaving the instruction in the preparatory 
medical sciences entirely in the hands of the college 
faculty. 

Some of the medical schools are making an effort 
to break away from the rigid system of graded coursea 
that prevails generally, and instead to offer various alter- 
native studies, particularly in the third and fourth years, 
adapted to meet the needs and stimulate the interests 
of individual students. In general, however, it may be 
said that the system of instruction for the required four 
years of medical study tends to follow the general lines 
laid down by Huxley in his well-known address upon 
“Universities, Actual and Ideal” (1874) — that is, the 
first two years are given up to the study, largely by 
laboratory methods, of what may be called the pre- 
paratory sciences, while in the last two years attention 
is directed mainly to practical instruction in the science 
and art of medicine in the hospital, the clinic, and the 
dispensary. 

Authorities. — J. M. Tower. Contributions to the Annals 
of Medical Progress and Medical Education in the United States, 
before and during the War of Indepewlence. Washington (Govern- 
ment, Printing Office), 1874.— N. 8. Davis. History of Medical 
Education and Institutions in the United States . Chicago, 1851 ; 
Contributions to the History of Medical Education ana Medical 
Institutions in the United States . Washington (Government 
Prin ting Office), 1877.— J. B. Beck. An Historical Sketch qf the 
State of Medicine in the American Colonies. Albany, I860,— 
Bulletins qf the American Academy of Medicine. The Chemical 
Publishing Oo., Easton, Pa. — H. L. Taylor. “Professional Educa- 
tion in the United States.” College Department, Univorsity of the 
State of New York ; Bulletin S, 1899, and Bulletin 8, 1900. 
“Connies of Study in Medical Schools.” Report of the Commis- 
sioners qf Education. Washington (Government Printing Office), 
1899. — F. R. Packard, M.D. The History qf Medicine in the 
United States. 1901. (w. H. H.) 


Medical Jurisprudence, or Forensic Medi- 
cine, is the science which deals with the application of 
medicine to certain questions of civil and criminal law, for 
the determination of which evidence derived from medical 
experience is required. During recent years no funda- 
mental changes have been made in its principles as laid 
down in the older books upon the subject, but close obser- 
vation, fresh experience, and more modern methods of 
investigation have thrown new light upon various branches, 
and have thus tended to place the whole subject upon a 
more scientific basis than formerly. The present article is 
confined to supplementing the topics dealt with in the 
ninth edition of the Encyclopaedia, under this heading and 
that of Poisons. 

I. The Signs of Death. — The determination of the 
actual existence of death assumes a certain inqiortance in 
tropical countries, where the necessity for speedy interment 
may involve a risk of burial alive. Such an accident cannot 
well occur where a medical man confirms the existence of 
death, and in the United Kingdom, where burial rarely 
takes place before the lapse of forty-eight hours, such 
changes usually occur in the body as to render any error 
practically impossible. Within a varying period, usually 
not moro than twelve hours, the body becomes rigid, owing 
to the development of rigor mortis or post-mortem rigidity. 
The blood, which during life is equally distributed through- 
out the body, gravitates to the most de]>ondont parts and 
develops a discoloration of the skin which is known as 
post-mortem lividity or post-mortem staining. At a variable 
period of time, dependent on the cause of death, also 
the temperature and moisture of the air to which the body 
is exposed, decomposition or putrefaction sets in. These 
changes which a body undergoes after death are of great 
importance, not only as affording certain proof of death, 
but also because they furnish valuable information as to 
the probable time at which it occurred, and from the fact 
that they may alter or destroy evidence as to the cause of 
death. 

II. Identity . — In tho case of the living, identification is 
rather a matter for the police officer than for the medical 
man. Bertillon and Galton have each devised methods 
for the identification of criminals which are much more 
certain than those formerly relied on (see also Anthro- 
pometry). Bert i lion’s system consists in taking certain 
anthropometrical measurements of the cranium and face, 
and recording other general characteristics. Galton’s 
method consists in taking impressions of the skin mark- 
ings of the thumb and fingers, which give definite and 
distinctive patterns for each individual, so that by means 
of a proper system of classification it is possible to identify 
an individual within a few minutes. This system is 
largely used in India. Medical evidence may, however, 
be necessary to decide a question of identity in the living, 
as in the Tichborne case, where the deletion of tattoo 
marks, or the existence of scars, had to be determined. 
In the dead, identification is effected by means of clothes, 
bodily characteristics or peculiarities, photography, &c., 
or the body itself may be preserved for identification 
by keeping it at a low temperature, as in the Morgue at 
Paris. 

III. Injuries or Wounds . — These include in a medico- 
legal sense not only those characterized as incised, 
punctured, contused, lacerated, stab wounds, but also 
burns, injuries produced by firearms, fractures, dis- 
locations, &c. One of the chief questions which have to 
be decided in all forms of violent death is whether it 
was the result of accident, suicide, or murder. In cases 
of fatal wounding, among the points to be noted, which 
will help to decide the question, are the situation, direction, 
and extent of the wound, the position in which the body 
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and any weapon may be found, together with the presence 
and distribution of any blood marks and the signs of a 
struggle. In wounds caused by firearms the injury, if 
suicidal, is usually situated in a vital and accessible part 
of the body, the temple, mouth, and chest being the 
favourite situations ; but such an injury also presents, as 
a rule, the characteristic appearances resulting from the 
discharge of the wea|>on close to the body, viz., besides 
the wound of entrance of the bullet, there are singe* 
ing of the cuticle and hair, and blackening of the area 
immediately surrounding the wound, from particles of 
unconsumed powder being driven into the skin and from 
the smoke of the discharge. These effects are naturally 
not produced when the weapon is discharged at a distance 
exceeding 2 or 3 feet, as usually hapj>ens in cases of 
homicidal shooting. They may also be wanting in un- 
doubted suicidal wounds produced by revolvers and 
cartridges filled with amberite or other smokeless powders. 
Death from burning is generally accidental, very rarely 
suicidal, and when homicidal, is usually employed to con- 
ceal traces of other violence inflicted upon the body. In 
large conflagrations death is not always due to burning. 
Charred bodies may be found presenting various injuries 
due to the fall of beams, crushing, the trampling of others 
trying to escape, &c., or fractures and lacerations may be 
due simply to the action of the heat. Death may result 
from such injuries, or from suffocation by the gases of 
combustion, before the victim is affected by the actual fire. 
Spontaneous combustion of the body has been stated to 
occur, but the evidence upon which the cases rest is not 
well authenticated. 

IV. Death front Asphyxia. — Amongst the forms of 
violent death due to this cause are drowning, hanging, 
strangulation, garotting, ^smothering, suffocation from 
choking, mechanical interference with the expansion of tho 
chest walls, as when persons are crushed together during a 
panic in a fire, breathing poisonous gases, such as carbonic 
acid or carbonic oxide. In connexion with the last form 
of death, which in the United Kingdom usually results 
accidentally from an escape of lighting gas, the danger has 
been much increased in many towns owing to the addition 
of carburetted water-gas to the ordinary supply. Carbonic 
oxide gas is contained in ordinary lighting gas to the 
extent of about 6 to 8 per cent., and is extremely fatal 
when inhaled. Carburetted water-gas contains about 28 
per cent., and when mixed with ordinary lighting gas 
the percentage of carbonic oxide is thus very much 
increased. 

V. Criminal Abortion. — This crime consists in unlaw- 
fully procuring the expulsion of the contents of the gravid 
uterus at any period short of full term. It must be noted 
that while this definition may be held to recognize the 
induction of premature labour by medical men in certain 
circumstances, yet, when the operation is necessary, a 
medical man should always protect himself from possible 
misconstruction of his action (i.e., criminal intent) by 
having a consultation with another practitioner. The 
means employed in criminal abortion to procure the desired 
result may be classed under three heads: (1) general 
violence to the body, (2) administration of drugs supposed 
to have abortifacient qualities, (3) instrumental inter- 
ference with the contents of the womb. Amongst the 
drugs frequently employed for the purpose, although by 
no means always successfully, are ergot, strong purgatives, 
iron, rue, pennyroyal, savin. 

VI. Infanticide. — The killing of a recently-born infant 
which has been “ born alive,” i.e,, has lived after being com- 
pletely born, is termed infanticide, and the crime amounts 
to murder. The Crown takes upon itself the onus of 
proving in every case that the child has been born 
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alive. This is often a matter of difficulty, and hence an 
alternative charge of concealment of birth in England, or 
concealment of pregnancy in Scotland, is usually preferred 
in such cases, and, if proved, may entail a penalty of two 
years’ imprisonment. The chief medical questions to be 
determined from an examination of the body of an infant 
in connexion with a charge of infanticide are: (1) as to 
its maturity, (2) whether it has breathed or not, (3) 
whether it was “born alive,” (4) how long it survived 
its birth, (5) what was tho cause of death. The proof of 
respiration having taken place is of prime importance, 
although it does not necessarily follow when a positive 
result is obtained that the child was ‘ bora alive.” The 
fact of the lungs having respired is determined by their 
appearance and consistence, and by the hydrostatic test, 
which depends upon the difference in the specific gravity 
of the lungs before and after the entrance of air into them 
through respiration. 

VII. Rape consists in tho carnal knowledge of a woman 
by force and against her will. It is rape if the crime be 
perpetrated with consent obtained by a fraud, such as the 
imiHjrsonation of a woman’s husband, or by producing 
mortal terror. Since the passing of the Criminal Law 
Amendment Act, 1885, it is a felony, entailing the same 
punishment as rape, to have carnal knowledge of a girl 
under thirteen years, whether she consent or not. Between 
thirteen and sixteen years of age it is a criminal offence 
punishable by two years’ imprisonment, whether consent is 
given or not, and even if there be solicitation. Above 
sixteen years of age no offence is committed, if consent be 
given, provided the woman is not an idiot or an imbecile. 
The administration of any drug or matter, with intent, by 
producing stupor, to facilitate the accomplishment of the 
crime, is an offence punishable by two years’ imprisonment. 
In all charges of rape, the woman and her assailant should 
l»e examined as soon as possible by a medical man, but 
such examination, it is important to remember, can only 
be carried out with the free consent of the party to be 
examined. 

VIII. Blood Stains . — The examination of blood stains 
is a frequent and important operation in criminal charges. 
Blood stains when fresh and abundant can be recognized 
without difficulty, but when old, or after being acted upon 
by certain substances, their identity is not readily deter- 
mined. The tests which may be applied to a subjected 
stain consist of : — (1) The microscojnc test. A portion of 
the stain is soaked in a drop of some fluid which will 
soften and cause separation of tho dried blood corpuscles 
without altering their characteristic appearance. Such 
fluids are solutions of glycerine and water of a si>ccific 
gravity of 1028, or 30 ]>er cent, caustic potash. The recog- 
nition of blood corpuscles affords evidence of the nature of 
the stain. (2) Chemical tests, (a) Heat applied to a solution 
obtained by soaking some of the stained fabric in cold 
water. A blood solution is red, and loses its red colour on 
application of heat, while at the same time a buff-coloured 
precipitate is formed, (b) On applying a drop of freshly 
prej>ared tincture of guaiacum and then some ozonic ether 
or peroxide of hydrogen to the stain, a blue colour is 
obtained if blood be present. Many other substances, 
however, give the same reaction. (e) If, even to the 
smallest particle of dried blood, a fragment of common 
salt and some glacial acetic acid be added, and the latter 
is then heated to ebullition and allowed to evaporate 
away, small brown rhomboid crystals — hasmin crystals — 
will be found to have formed, and they can be recognized 
under the microscope. (3) Spectroscopic test . A solution 
of blood obtained from a stain will show a spectrum 
having two dark bands between Fraunhofer’s lines I) and 
E (oxyhemoglobin). On adding uminonium sulphide to the 
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solution the haemoglobin i» reduced and only one broad 
dark band is seen (reduced haemoglobin). On adding 
caustic potash to a solution of blood, alkaline hsematin is 
formed, and this again is transformed on the further 
addition of ammonium sulphide into reduced hsematin or 
haemochromogon, which gives a very characteristic spectrum 
of two dark bands situated in the yellow part of the 
spectrum. The production of these three different spectra 
from a red -coloured solution is characteristic of blood. 
Old blood stains are insoluble in water, whereas recent 
stains are readily soluble in cold water, yielding a red 
solution. The application of hot water or washing with 
soap tends to fix or render blood stains insoluble. Vege- 
table dyes may likewise give red solutions, but they may 
be distinguished from blood by the addition of ammonia, 
which alters the colour of the former, but rather intensifies 
the red colour of a blood solution. The differentiation 
between human blood stains and those produced by the 
blood of other animals, more especially domestic animals, 
is a matter of great importance to the medical jurist. 
When the blood stain is fresh, measurement of the cor- 
puscles may decide the question, but in the case of dry 
and old stains it is impossible to make the distinction. A 
method has been discovered, however, which enables the 
distinction to be made not only between human blood and 
that of other animals (with the exception of SimiidcB ), but 
also between the bloods of different animals. The method 
depends upon the fact that if an animal (A), such as a dog 
or rabbit, is inoculated with the blood or scrum of another 
animal (B), then the blood or serum of A is found to pro- 
duce a specific reaction (namely, the production of a 
cloudiness or precipitate) when added to a solution of the 
blood of a similar animal to B, and that species of animal 
only. If, therefore, human blood serum is injected into 
an animal, its blood after a time affords an “ anti-serum ” 
which produces the specific reaction only in human blood 
solutions and not in those formed from the blood of other 
animals. 

IX. Poisoning . — There is no exact definition of a poison. 
Popularly, substances which destroy or endanger life when 
swallowed in small quantity are called poisons, but a scientific 
definition would also include many substances which are 
injurious to health in large doses or only after repeated 
0(1 ministration, and which act not only when swallowed, 
but also when taken into the system through other 
channels, e.g., the skin or tho lungs. The branch of 
science which relates to poisons, their nature, methods 
of detection, the symptoms produced by them, and treat- 
ment of poisoning, is called Toxicology, and is one of the 
most important subjects included under the term Medical 
Jurisprudence. 

Poisons may be classified according to their effect 
upon the system. Those poisons which produce local 
action upon tho tissues with which they come in contact, 
corroding or destroying them, are known under the name 
Vort'otive Poison*; such are the concentrated mineral 
acids, sulphuric, nitric, and hydrochloric, the alkalies, 
potash, soda, and ammonia, and their carbonates, corrosive 
sublimate, butter of antimony, carbolic acid, and oxalic 
acid. Somo of these, in addition to a local action, produce 
toxic symptoms due to a remote action upon other organs, 
the result of their absorption into the blood. Among the 
latter may be mentioned carbolic acid, which not only 
corrodes the tissues with which it comes in contact, but 
also causes rapid unconsciousness and death due to respira- 
tory and cardiac paralysis. Poisoning by this substance, 
which is usually accidental or suicidal, rarely homicidal, 
has become very frequent, a rapid and progressive increase 
in deaths from it being observable year by year. In 
England and Wales from 1888 to 1897 it caused the deaths 


of 547 males and 584 females from suicide and 190 males 
and 130 females from accident or negligence., The total 
number of deaths in ten years thus amounted to 1451. 
The chief cause of the increasing frequency of deaths from 
this cause is to be traced to its common use as a house- 
hold disinfectant. Some poisons, again, may be classed as 
Irritants, because one of their chief symptoms and effects on 
being swallowed is irritation of the stomach and intestines. 
In this class are included various metals and their salts, e.g., 
arsenic, antimony, lead, and copper; non-metallic elements, 
e.g., phosphorus; a large number of vegetable substances, e.g., 
castor oil, colocynth, elaterium, &c, ; and Borne animal sub- 
stances, e.g., cantharides. In another class of poisons there 
is little or no local action, tho symptoms produced being 
chiefly referable to an action onithe brain and spinal cord ; 
such poisons have been called Neurotics. Examples of 
this class are to be found in opium, prussic acid, bella- 
donna, strychnine, and aconite. A few poisons may be 
further classified as Gaseous, since they act while in a 
vaporous condition, somo producing a local irritant action 
upon the lining membrane of the air passages, e.g., ammonia 
and chlorine; others, again, being absorbed through the 
lungs into the blood and producing their poisonous effects 
in this way, e.g., chloroform, sulphuretted hydrogen. 

The medical evidence in cases of poisoning rests uj>on — 
(1) tho symptoms produced during life; (2) the post- 
mortem appearances; (3) the chemical analysis and de- 
tection of the substance in the body, or in the excretions 
and vomited matters, or in articles of food; (4) experi- 
ments on animals in the case of certain poisons where other 
conclusive evidence is difficult to obtain. The treatment 
of cases of poisoning will vary according to the substance 
taken, but the general principles which should be fol- 
lowed are : (a) to get rid of the poison by means of the 
stomach pump, or by washing out the stomach with water 
through a soft rubber tube, or by giving an emetic such as 
mustard, sulphate of zinc, ipecacuanha ; (b) to neutralize 
the poison by giving a substance which will form with it 
an innocuous compound (e.g., in the case of the strong acids 
by administering magnesia or common whiting), or which 
has an opposite physiological action (e.g., atropine in 
opium poisoning) ; (c) to promote the elimination from the 
body of the poison which has been already absorbed ; 
(d) general treatment of any dangerous symptoms which 
appear, as by stimulation in collapse or artificial respiration 
in asphyxia. 

Many plants owe their poisonous properties to the 
presence in them of basic bodies called alkaloids, which are 
mostly solid, crystalline, and non volatile, only a few (e.g., 
conine and nicotine) being liquid and volatile. They are 
generally active poisons in minute doses, and the proof of 
their administration in criminal cases is surrounded with 
special difficulty, owing to the fact that they produce no 
very characteristic symptoms or marked changes in the 
body, while the chemical detection of the poison in the 
tissues is by no means easy or always successful. Amongst 
the many well-known alkaloids may be mentioned morphine, 
obtained from opium, strychnine and brucine from nux 
vomica, atropine from belladonna, cocaine from Erg- 
throxylon coca, nicotine from tobacco, conine from the 
spotted hemlock. The power of manufacturing alkaloids 
is not confined to plants ; they are also formed in the 
living body as a result of physiological processes, and in 
dead bodies as a result of the action of putrefactive 
bacteria. It is mainly owing to the investigations of Selmi 
and of Briegpr that our knowledge of these animal alka- 
loids or ptomaines has assumed definite shaj>e. The dis- 
covery that they may be formed in the body after death 
by the action of putrefactive bacteria was at first thought 
to be a great obstacle to the proof of criminal poisoning 
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S ' means of vegetable alkaloids, but investigation has 
own that this is not so, since it is found that, although 
many ptomaines are formed after death, yet practically 
veiy few possess active poisonous properties, e.g. y neurin 
and mydalein, and these do not appear until a considerable 
time after death, and then only in minute quantities. In 
addition, ptomaines do not respond to all the various 
tests and reactions which are characteristic of vegetable 
alkaloids. 

Food Poisoning (see also Adulteration). — Foods may 
prove noxious from a variety of causes : — (1) The presence 
of metallic poisons, as in peas artificially coloured with copper 
salts, in tinned foods from dissolved tin salts, (fee. (2) 
The contamination of any food with the sj>ecific germs of 
disease, as for example milk infected with the germ of 
enteric fever. (3) The presence in meat of parasites, such 
as the Trichina spiralis , or of disease in animals, capable of 
transmission to man, such as tuberculosis, or the presence 
of poison in the flesh of animals which have fed on sub- 
stances harmless to them but poisonous to human beings. 
Grain may be infected with parasitic fungi of a poisonous 
character, as for example Claviceps pmipurea, causing 
epidemics of ergotism. (4) Foods of various kinds may 
contain saprophytic bacteria which elaborate certain 
poisons, either before or after tho food is taken. It is 
chiefly in relation to food poisoning from the last-men- 
tioned cause that our knowledge has been increased in 
recent years. 

Many cases of food poisoning, previously of mysterious 
origin, can now be explained by the action of bacteria 
and the products which they give rise to — tox-albumoses, 
ptomaines, toxins — by splitting up proteid substances. 
It is not necessary that the food should show evident 
signs of putrefaction. It may not do so, and yet on 
being eaten produce violent symptoms of gastrointes- 
tinal irritation almost immediately, followed by various 
nervous symptoms. In such cases a chemical poison, 
developed by putrefactive bacteria before the food was 
eaten, quickly acts upon the system. On the other hand, 
symptoms may not appear for many hours after ingestion 
of the food, and then come on suddenly and with great 
severity — there has been a period of incubation. In such 
cases the food when swallowed has contained tho bacteria, 
but the poisonous toxin has been elaborated by them after- 
wards in the system during tho period preceding the onset 
of symptoms. In both varieties of poisoning the symptoms 
are similar, consisting of gastro - intestinal irritation - 
vomiting, purging, and pain in the abdomen — together with 
great prostration, fever, muscular twitchings, disturbances 
of vision, delirium, and coma. Tho varieties of meat which 
have most frequently given rise to poisoning (Botulismus) 
are pork, ham, veal, sausages, brawn, various kinds of 
meat pies, and potted meats. Pig flesh appears to be 
specially liable to become infected. A point of consider- 
able interest, which has sometimes given rise to doubt as to 
the poisonous character of meat in certain instances, is, 
that the same food may be poisonous at one time and not 
at another. Thus it may be harmless when freshly pre- 
pared, cause fatal effects if eaten a day or two afterwards, 
and shortly after that again prove perfectly innocuous. 
This is explained by the fact that the toxic substances 
take some time to develop, and after development are 
still further split up by the bacteria into other bodies of 
a harmless nature. 

In some fish, e.g., Tmchinus draco or sea weaver, the 
l>oison is a physiological product of certain glands. In 
others the poison is not known, as in the family Scombrida ? , 
to which the disease Kakkfe has been attributed. In the 
United Kingdom the poisonous effects produced by fish are 
due to bacterial agency after death, and instances have 


occurred from the eating of herrings, mackerel, dried salt 
cod-fish, caviare, tinned salmon, and tinned sardines. 
Shell-fish may produce poisonous effects from putrefactive 
changes or from the development in them (oysters and 
mussels) of ptomaines. Brieger discovered a ptomaine in 
poisonous mussels to which he gave the name mytilotoxin. 
It is now fully proved that oysters and mussels may 
become contaminated with the organism of enteric fever 
if placed in specifically polluted water, and thus transmit 
the disease to human beings. Milk, as already stated, may 
be contaminated and convey the infection of scarlet fever 
and other diseases. It may also contain substances of 
bacterial origin, which are possibly the cause of infantile 
diarrhoea, and others, having a fatal effect upon adults. 
Cheeso has frequently caused poisoning. Vaughan dis- 
covered a toxic substance in milk and cheeso — tyrotoxicon 
— but there are other toxic substances of bacterial origin 
sometimes present in cheeso to which poisonous effects have 
probably been due. Mushroom poisoning results from the 
eating of poisonous fungi in mistake for the edible mush- 
room. The poisonous element in most cases is either 
muscarin contained in the fungus Amanita muscaria i or 
phallin in Amanita phallmdcs . 

For death from starvation, cold and exposure, and from light- 
ning and electrical currents, and for a discussion of questions with 
regard to pregnancy, delivery, sterility, and impotence, see Medi- 
cal J u Kisr hudence (Fncy. Brit. vol. xv.). For mental unsound- 
ness, insanity, and testamentary capacity, see Insanity {Fncy. 
Brit . vol. xiii.). Seo also under Suicide. Further information 
may be found in tho following works : — 1 Taylok. The Principles 
and Practice of Medical Jurisprudence. London, 1894. — Dixon 
Mann. Forensic Medicine and Toxicology . London, 1902. — 
Wynter Blyth. Poisons: Their Effects and Detection. London, 
1895. — Allot rj'T. A System of Medicine. Vol. ii. “Intoxica- 
tions/* London, 1897. — Vaughan. Twentieth Century Practice 
of Mcdicincy vol. xiii. article, “ Ptomaines, Toxins and Leuco- 
maines.” London, 1898. — Manciika. Jiandbuch der Gcrichtlichcn 
Mcdicin. Tubingen, 1881 82. — ITofmann. Lehrbuch dcr 
Gcrichllichen Mcdicin. Wien, 1898.— Stkassmann. Lehrbuch 
dcr Gcrichtlichcn Mcdicin. Stuttgart, 1895 . — Kdnkkl. Hand- 
buch dcr Toxikologic. Jena, 1899. — Bhouakdel. V Infanti- 
cide, La Pcndaison , Jbc. Paris, 1897. (H. H. L.) 

Medici. Giacomo, Marquis of the “Vas- 
ckllo” (1817-1882), Italian patriot and soldier, was born 
at Milan in January 1817. Exiled in 1830, he fought in 
Spain against the Carl is ts between 1830 and 1840, and in 
1840 joined Garibaldi at Montevideo in the war with the 
dictator Rosas. Returning to Italy with Garibaldi in 
1818, he raised a company of volunteers to fight against 
Austria, and commanded tho volunteer vanguard in Lom- 
bardy, proceeding thence to Rome, where lie gained dis- 
tinction by his defence of tho “ Vascello,” a position near 
the Porta Han Panerazio. During the siege he himself 
was wounded. In the war of 1859 he commanded a 
volunteer regiment, and was sent by Cavour into the 
Tirol. In 1860 he tried to dissuade Garibaldi from the 
Marsala expedition, but, after his chief’s departure, sailed 
for Sicily with the second expedition, taking part in the 
whole campaign, during which he forced Messina to 
capitulate after an eight days 1 siege. Joining the 
regular army, he was appointed military commandant of 
Palermo, in which capacity lie facilitated the abortive 
Garibaldian campaign of 1862. In 1866 lie commanded 
the division which invaded Trent, but the effect of his 
victories was neutralized by the conclusion of peace. Re- 
turning to Palermo with instructions to suppress brigand- 
age and crush the Mafiia, he became involved in a quarrel 
with the procurator-general Taj an f, and relinquished his 
post. Created senator in 1870, and marquis of the “ Vas- 
cello 99 and first aide-de-camp to the king in 1876, ho 
exercised the latter functions until his death on 9th March 
1882. (h. w. s.) 

S. VI . — 77 
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MEDICINE. 


I N the admirable survey of the history of Medicine 
in the ninth edition of this work the author carried 
the subject down to the middle of the 19th century. 
To appreciate and compare the various tendencies and 
achievements of our contemporaries in so large a sphere 
as that of medicine is very difficult, and in some sense 
impossible ; yet at the beginning of the 20th century an 
attempt must be made to indicate the main lines on which 
medicine is advancing, and probably will advance. The 
progress of medicine, as of other arts depending directly on 
physical science, has been prodigious; both through the 
purgation and reform of its methods and through the 
discovery of new knowledge of wide practical bearings 
and of immediate utility. Medicine in tho past has been 
variably dominated by three tendencies : in certain periods 
its professors pursued their study as naturalists — for 
example, Hipocrates, Sydenham, and Graves; or again 
as dialecticians, or reasoners in abstract terms — for example, 
the school of the “ Methodists,” the vitalist school of Mont- 
pellier, the animists, the iatro-physical school in which 
tho body was regarded as an engine, the intro-chemical 
in which it was regarded as an alembic, the Brunonian, 
and so forth. Finally, the modern school, though still 
naturalistic in its methods of clinical observation, has 
founded its methods more securely upon the tests of 
verification, after tho example of Harvey and indeed of 
Galen himself, adding to experience the experientia, quanta, 
without which natural observation is incomplete. We 
shall not forget that the most scientific physician of our 
own day may fall iuto sophistry, and that the most 
abstract dialecticians of other times have deviated 
occasionally into positive methods, but it is mainly true 
that tho prevailing bont of successive schools has varied 
after this fashion and that. Medicine, liko other depart- 
ments of human activity, lias taken its colour from tho 
character of the thought of the times. If sometimes 
medicine has seemed curiously independent of the philo- 
sophy of its age, it has never been really independent 
of it, nor could it possibly have such an independence. 
In our own day tho positivo bent of modern knowledge 
and methods in other spheres of science and thought, and 
especially in biology, has influenced medicine profoundly. 
Minuter accuracy of observation was inculcated by the 
labours and the teaching of the great anatomists of tho 
17th century; and, for modem times, experimental phy- 
siology was instituted by Harvey, anatomy having done 
little to interpret life in its dynamic aspects. For 
medicine in England Harvey did what Gilbert did for 
physics and Boyle for chemistry ; he insisted upon direct 
interrogation of natural processes, and thereby annihilated 
the ascendancy of mere authority, which, while nations 
were in the making, was an essential principle in the 
welding together of heterogeneous and turbulent peoples. 
The degradation of medicine between Galen and Harvey, 
if in part it consisted in the blind following of the authority 
of the former physician, was primarily due to other causes; 
and its now development in the last two centuries is not due 
to the discovery of the experimental method alone : social 
and political causes also are concerned in the advance even 
of the exact sciences. Among such contributory causes is 
the more familiar intercourse of settled nations which we 
ci\joy in our own day; tho ideas of one nation rapidly 
permeate neighbouring nations, and by the means of 
printed books penetrate into remoter provinces and into 
distant lands. Hence in thiB article the description of 
the advance of medicine in western Europe and America 


may be taken as a whole, without that separate treatment, 
nation by nation, which in the history of earlier times 
was necessary. Italy lost the leading place she had taken 
in the new development of science. The several influences 
of modern Germany, France, and America became of the 
first importance to English medicine; but these tides, 
instead of pursuing their courses as independent streams, 
have become confluent. The work of Schwann, Muller, 
Virchow, and Ludwig in Germany, of Laennec and Bernard 
in France, was accepted in England, as that of Matthew 
Baillie, Charles Bell, Bright, Graves, and others of the 
British school, quickly made itself felt abroad. Our survey 
of the medicine of the latter half of the 19th century then 
will not be divided into national histories; though in 
passing some special features in the work of each nation 
may have due notice. 

General Progress. 

The character of modern medicine cannot be summed 
in a word, as, with more or less aptness, that of some 
previous periods may bo. Modem medicine, ^ xperim 
like modern science, is as boldly speculative as it mtatml 
has been in any age, and yet it is as observant as method n- 
in any naturalistic period ; its success lies in the co * nl99d > 
addition to these qualities of the method of verification ; 
the fault of previous times being not the activity of the 
speculative faculty, without which no science can be fertile, 
but the lack of vigilant referonce of all and sundry pro- 
positions, and parts of propositions, to the test of experi- 
ment. In no department is the experimental method more 
continually justified than in that of the natural history of 
disease ; which at first sight would seem to have a certain 
independence of it and a somewhat exclusive value of its 
own. Hippocrates had no opportunity of verification by 
necropsy, and Sydenham neglected pathology ; yet the 
clinical features of many but recently described diseases, 
such, for example, as that named after Graves, and myx- 
cedema, both associated with j)er versions of the thyroid 
gland, lay as open to the eye of physicians in tho past as 
to our own. Again, to the naturalist tho symptoms of 
tabes dorsalis were visible enough, had he noted them. 
No aid to the trained eye was necessary for such observa- 
tions, and for many other such ; yet, if we take Sir Thomas 
Watson as a modern Sydenham, we find in his lectures no 
suspicion that there may be a palsy of muscular co-ordina- 
tion apart from deprivation of strength. Indeed, it does 
not seem to have occurred to any one to test the muscular 
strength in the various kinds of paraplegia. Thus it was, 
jiartly because the habit of acceptance of authority, waning 
but far from extirpated, dictated to the clinical observer 
what he should see ; partly because the eye of the clinical 
observer lacked that special training which the habit and 
influence of experimental verification alone can give, that 
physicians, even acute and practised physicians, failed to 
see many and many a symptom-group which went through 
its evolutions conspicuously enough, and needed for its 
appreciation no unknown aids or methods of research, nor 
any farther advances of pathology. We see that the 
practice of the experimental method endows with a new 
vision both the experimenter himself and, through his 
influence, those who are associated with him in medical 
science, even if the latter be not themselves engaged 
actually in experiment; a new discipline imposed upon 
old faculties, which is seen as well in other sciences as in 
those on which medicine more directly depends. And it 
is not only the perceptions of eye or ear which tell, but 
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also the association of concepts behind these adits of the 
mind. It was the concepts derived from the experimental 
methods of Harvey, Lavoisier, Liebig, Claude Bernard, 
Helmholtz, Darwin, Pasteur, Lister, and others, which, 
directly or indirectly, trained the -eyes of clinicians to 
observe more closely and accurately; and not of clinicians 
only, but also of pathologists, such as Matthew Baillie, 
Cruveilhier, Rokitansky, Bright, Virchow — to name but 
a few of those who, with (as must be admitted) new 
facilities for necropsies, began to pile upon us discoveries 
in morbid anatomy and histology. If at first in the 18th 
century, and in the earlier 19th, the discoveries in this 
branch of medical knowledge had a certain isolation, due 
perhaps to the prepossessions of the school of Sydenham, 
they soon became the property of the physician, and were 
brought into co-ordination with the clinical phenomena 
of disease. The great Morgagni, the founder of morbid 
anatomy, himself set the example of carrying on this study 
parallel with clinical observation ; and always insisted that 
the clinical story of the case should bo brought side by 
side with the revelations of the necropsy. In pathology, 
indeed, Virchow’s influence in the transfiguration of this 
branch of science may almost be compared to that of Darwin 
and Pasteur in their respective domains (see Pathology). 
In the last quarter of the 19th century the conception grew 
clearer that morbid anatomy for the most part demonstrates 
disease in its static aspects only, and also for the most part 
in the static aspect of final demolition; and, as pathology 
and clinical medicine became more and more thoroughly 
integrated, it became manifest that the processes which 
initiate and are concerned in this dissolution were not 
revealed by the scalpel. 

Again, the physician as naturalist, though stimulated by 
the pathologist to delineate disease in its fuller manifesta- 
tions, yet was hampered in a measure by the didactic 
method of constructing “types” which should com- 
mand the attention of the disciple and rivet themselves 
on his memory; thus too often those incipient and 
transitory phases which initiate the paths of dissolution 
were missed. Not only so, but the physician, thus fasci- 
nated by “ types,” and impressed by the silent monuments 
of the pathological museum, was led to localize disease 
too much, to isolate the acts of nature, and to forget 
not only the continuity of the phases which lead up 
to the exemplary forms, or link them together, but to 
forget also that even between the types themselves rela- 
tions of affinity must exist — and these oftentimes none the 
less intimate for apparent diversities of form, for types 
of widely different form may be, and indeed often are, 
more closely allied than types which have more superficial 
resemblance — and to forget, moreover, how largely nega- 
tive is the process of abstraction by which types are 
imagined. Upon this too static a view, both of clinical 
type and of post-mortem room pathology, came a despair- 
ing spirit, almost of fatalism, which in the contempla- 
tion of organic ruins lost the hope of cure of organic 
diseases. So prognosis became pessimistic, and the thera- 
peutics of the abler men negative, until fresh hopes arose 
of stemming the tides of evil at their earliest flow. 

Such was medicine, statically ordered iu pathology, 
statically ordered in its clinical concepts, when, on the 24th 
of November 1859, the Origin of Species was 
iathi9BG0 published. It is no exaggeration to say that this 
Darwin, epoch-making work brought to birth a world of 
conceptions as new as the work of Copernicus. 
For the natural philosopher the whole point of view of 
things was changed ; in biology not only was the anthropo- 
centric point of view banished, but the notion of 
perpetual flux was brought home to ordinary men, and 
entered for good into the common framework of thought. 
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The study of comparative pathology, yet in an inchoate 
stage, and of embryology, illuminated and enlarged bio- 
logical conceptions, both normal and abnormal ; and the 
en* reale mbsistens in corpore disappeared for ever — at 
any rate from physiology and medicine. Before Darwin 
— if the name of Darwin may be used to signify the 
transfiguration of thought of which he was the chief 
artificer — natural objects were regarded, not in medicine 
and pathology only, as a set of hidebound events; and 
natural operations as moving in fixed grooves, after a 
fashion which it is now difficult for us to realize. With 
the melting of the ice the more daring spirits dashed into 
the new current with Buch ardour that for them all 
traditions, all institutions, were thrown into hotchpot; 
even elderly and sober physicians took enough of the infec- 
tion to liberate their minds, and, in the field of the several 
diseases and in that of j post-mortem pathology, the hollow- 
ness of classification by sui>orficial resemblance, the transi- 
toriness of forms, and the flow of processes, broke upon 
the viow. Thus it came about not only that classifi- 
cations of disease based on superficial likeness — such as 
jaundice, dropsy, inflammation — were broken up, and their 
parts redistributed, but also that even more set diseases 
began to lose their settlements, and were recognized as 
terms of series, as transitory or culminating phases of per- 
turbations which might be traced to their origins, and in 
their earlier stages perhaps withstood. 

The doctrine of heredity in disease thus took a larger 
aspect ; the view of morbid series was no longer bounded 
even by the life of the individual ; and the propagation 
of taints, and of morbid varieties of man, from genera- 
tion to generation proved to be no mere repetition of 
fixod features but, even more frequently, to be modes of 
development or of dissolution betraying themselves often 
in widely dissimilar forms, in series often extending over 
many lives, the terms of which at first sight had seemed 
wholly disparate. Thus, for example, as generations 
succeed one another, nervous disorders appear in various 
guise ; epilepsy, megrim, insanity, asthma, hysteria, 
neurasthenia, a motley array at first sight, seemed to reveal 
themselves as terms of a morbid series ; not only so, but 
certain disorders of other systems also appeared to be 
members of the series, such as certain diseases of the skin, 
and even peculiar susceptibilities or immunities in respect 
of infections from without. On the other hand, not a few 
disorders proved to be alien to classes to which narrower 
views of causation had referred them ; of such are tabes 
dorsalis, neuritis, infantile palsy, or tetanus, now removed 
from the category of primary nervous diseases and placed 
in one or other of the series of infections ; or, conversely, 
certain forms of disease of the joints are now regarded with 
some certainty as members of more than one series of diseases 
chiefly manifest in the nervous system. In the effects of 
simpler poisons the recognition of unity in diversity, as 
in the affiliation of a peripheral neuritis to arsenic, illus- 
trated more definitely this serial or etiological method of 
classifying diseases. On the other hand, inheritance was 
dismissed, or survived only as a “susceptibility,” in the 
cases of tubercle, leprosy, and some other maladies now 
recognized as infectious; while in others, as in syphilis, 
it was seen to depend upon a translation of the infectious 
element from parent to offspring. These new conceptions 
of the multiplicity in unity of disease, and of the fluidity 
and continuity of morbid processes, might have led to 
vagueness and over-boldness in speculation and recon- 
struction, had not the experimental method been at 
hand with clues and tests for these series. Against such 
dangers tho rise and wonderful extension of the science of 
bacteriology also furnished no inconsiderable safeguard. 

In the disease of the scalp called favus, Schonlein had 
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discovered a minute mycelial fungus-— a remarkable dis- 
covery; for it was the Erst conspicuous step in the 
attribution of diseases to the action of minute 
Bmeterio- Schonlein thus did something to intro- 

^ duce new and positive conceptions and exactor 
methods into Germany; but unfortunately his own 
mind retained the abstract habit of his country, and 
his abilities were dissij>ated in the mere speculations of 
Schelling. Similarly Karl Hoffmann of Wurzburg wasted 
his appreciations of the newer schools of developmental 
biology in fanciful notions of human diseases as reversions 
to normal stages of lower animals ; scrofula being for him 
a reversion to the insect, rickets to the mollusc, epilepsy 
to the oscillaria, and so forth. Even that distinguished 
physiologist Johannes Muller remained a staunch vitalist. 
Fortunately Germany, which at the beginning of the cen- 
tury was delivered over to Brownism and vitalism and was 
deaf to Bichat, was rescued from this sort of barrenness 
by the brilliant experimental work of Claude Bernard and 
Pasteur in France — work which, as regards the attenuated 
virus, was a development of that of Edward Jenner, and 
indeed of Schwann — Koch worthily following Pasteur with 
his work on the bacillus of anthrax and with his discovery 
of that of tuberculosis ; and by the cellular doctrine and 
abundant labours in pathology of Virchow (see Patho- 
logy). Briegor then discovered the toxins of certain 
infections; and Behring completed the sphere of the 
new study by his discovery of the antitoxins of diph- 
theria and tetanus. Although in practical medicine the 
subsequent results of Behring and his followers have 
hitherto been somewhat disappointing, for in diphtheria 
alone have these discoveries attained a signal therapeutical 
success (indeed toxic action and capacity for combining 
with antitoxin are unfortunately not identical), yet in 
transforming our conceptions of nosology, and in destroy- 
ing the last strongholds of vitalism and teleology, they 
have beon most fertile. If the striking conceptions of 
Ehrlich continue to prove as fertile in inspiring and 
directing research as at present they seem to t>u, another 
wide sphere of conceptions will be opened out not in 
bacteriology only, but also in pathological chemistry and 
iu molecular physics. Again, besides giving us the clue 
to the nature of many diseases and to the continuity of 
many morbid series, by bacteriology certain diseases, such 
as actinomycosis, linve been recognized for the first time. 

As the prevalence of the conceptions signified and 
inspired by the word “ phlogiston ” kept alive ontological 
notions of disease, so the dissipation of vitalistic 
toflamm**- concc, ptions iu the field of physics prepared 
tloaa, "men’s minds in pathology for the new views 
o}>encd by the discoveries of Pasteur on the side 
of pathogeny, and of Cohulieim and of Motschnikoff on 
the dynamical side of histology. Of the older ontological 
notions of disease the strongest were those of the essence 
of fever and of the essence of inflammation. Broussais 
hod done much to destroy the notion of fever as an entity, 
but by extravagances in other directions he had discredited 
the value of his main propositions. Yet, although, as 
Andral and other French physicians proved, it was extra- 
vagant to say that all fevers take their origin from some 
local inflammation, it was true and most useful to insist, 
as ho vehemently insisted, that “ fever ” is no substance, 
but a generalization drawn from symptoms common to 
many and various diseases springing from many, various, 
and often local causes; from diseases agreeing perhaps 
only in the factor of elevation of tho temperature of 
the body. To the establishment of this new conception 
the improvement and general use of the clinical ther- 
mometer gave invaluable advantages. This instrument, 
now indispensable in our daily work at the bedside, had 
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indeed long been known both to physiologists (Haller) 
and to clinicians. In the 19th century de Haen, and, in the 
United Kingdom, Cleghorn of Dublin and Currie, carried 
on the use of the thermometer in fevers ; and on the Con- 
tinent in later years von B&rensprung and Traube did the 
same service ; but it is to the work of Wunderlich that we 
owe the establishment of this means of precision as a 
method of regular observation both in pathology and in 
clinical medicine. By his almost exhaustive comparison 
of febrile movements as symptomatic processes Wunderlich 
dealt the last blow to the expiring doctrine of the “entity” 
of “fever”; while on the clinical side Bretonneau and 
Louis, in 1862-72, by their careful clinical and patho- 
logical studies of forms of fever, relieved the new doctrine 
of the extravagances of Broussais, and prepared the way 
for the important distinction of enteric from typhus fever 
by A. P. Stewart, William Jenner, Budd, Murchison, Louis, 
Autenrieth, Magnus of Philadelphia, Huss, Gerhard, and 
others. By the learned and accomplished Trousseau 
British and German influences were brought into France. 
Meanwhile Colinheim and Metschnikoff were also engaged 
in destroying tho ontological conception not of fever only, 
but also of inflammation, of which, as a local event, an onto- 
logical conception was no less strongly implanted. By his 
researches on the migration of the white corpuscles of the 
blood Colinheim, on the bases laid by Virchow, brought 
the processes of inflammation within the scope of the 
normal, seeing in them but a modification of normal pro- 
cesses under jjorturbations of relatively external incidence ; 
even the formation of abscess was thus brought by him 
within the limits of perversion of processus not differing 
essentially from those of health ; and “ new formations,” 
“ plastic exudations,” and other discontinuous origins of 
an “essential” pathology, fell into oblivion. And it is not 
alien from the present point of view to turn for a moment 
to the light thrown on the cardio-arterial pulse and the 
measurement of its motions by the more intimate researches 
into the phenomena of the circulation by many observers, 
among whom in the 19th century Hope, Marey, and 
Ludwig will always take a leading place. By them the 
demonstration of Harvey that the circulation of the blood 
is in large part a mechanical process, and nowhere inde- 
pendent of mechanical laws, was considerably enlarged 
and extended. In particular the fluctuations of the pulse 
in fevers and inflammations were better understood, and 
accurately registered ; and we can scarcely realize now that 
before Harvey the time of the pulse seems not to have 
been counted by the watch. Discovery in these various 
directions then led physicians to regard fever and in- 
flammation not as separable entities, but as fluctuating 
symptom-groups, due to swervings of function from the 
normal balance under contingent forces. 

As to such reforms iu our conceptions of disease the 
advances of bacteriology profoundly contributed, so under 
the stress of consequent discoveries, almost pro- 
digious in their extent and revolutionary effect, New conm 
the conceptions of the etiology of disease under -biology. 0 * 
went no less a transformation than the conceptions 
of disease itself. It is proper to point out here how inti- 
mately a pathology thus regenerated modified current 
conceptions of disease, in the linking of disease to oscilla- 
tions of health, and the regarding many diseases as modifi- 
cations of the normal set up by the impingement of external 
causes; not a few of which indeed may be generated 
within the body itself — “autogenetic poisoning.” The 
appreciation of such modifications, and of the working of 
such causes, has been facilitated greatly by the light thrown 
upon normal processes by advances in physiology; so 
dependent is each branch of knowledge upon the advances 
of contiguous and incident studies. To physiological 
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chemistry we have been deeply indebted during the 
latter half of the 19th century. In Wurzburg, in 1872, 
Hoppe Seyler gave a new beginning to our knowledge 
of the chemistry of secretion and of excretion ; and later 
students have increased the range of physiological and 
pathological chemistry by investigations not only into the 
several stages of albuminoid material and the transitions 
which all food-stuffs undergo in digestion, but even into 
the structure of protoplasm itself. Digestion, regarded 
a generation ago as little more than a trituration and 
“coction’' of ingesta, to fit them for absorption and 
transfer them to the tissues, now api)ears as an elabora- 
tion of peptones and kindred intermediate products which, 
so far from being always bland, and mere bricks and 
mortar for repair or fuel for combustion, jmss through 
phases of change during which they become so unfit for 
assimilation as to bo positively poisonous. Tho formation 
of prussic acid at a certain period of the vital processes of 
the lotus may be given as a simple example of such phases ; 
and poisons akin to muscarin seem to arise frequently in 
development or regression, both in animals and plants. 
Thus the digestive function, in its largest sense, is now 
seen to consist not only in preparation and supply, but in 
no small measure also of protective and antidotal conver- 
sions of the matters submitted to it; coincidently with 
agents of digestion proper are fouud in the circuit of 
normal digestion “ anti-substances 99 which neutralize or 
convert peptones in their poisonous phases; an autoch- 
thonous ferment, such as rennet for instance, calling forth 
an anti-rennet, and so on. Now as our own bodies thus 
manipulate substances poisonous and antidotal, if in 
every hour of health we are averting self -intoxication, 
so likewise are we concerned with the various intrud- 
ing organisms, whose processes of digestion are as dan- 
gerous as our own; if these destructive agents, inces- 
santly no doubt gaining admission to our bodies, do 
not meet within us each its appropriate compensatory 
defensive agent, dissolution will begin. Thus, much of 
infection and immunity are proving to be but spocial 
cases of digestion, and teleological conceptions of pro- 
tective processes are modified. 

Under the name of chemotaxis (Pfeifer) are designated 
certain of the regulative adaptations by which such ends 
are attained. By chemical warnings the dofen- 
Atoifiv/ 8 j vo processes seem to be awakened, or sum- 
aace, mone( j . an( j w h en we think of the infinite 
variety of such possible phases, and of the multitude of 
corresponding defensive agents, we may form some dim 
notion of the complexity of tho animal blood and tissues, 
and within them of tho organic molecules. Even in 
normal circumstances their play and counterplay, attractive 
and repellent, must be manifold almost beyond conception; 
for the body may be regarded as a collective organization 
consisting of a huge colony of micro-organisms become 
capable of a common life by common and mutual arrange- 
ment and differentiation of function, and by toleration 
and utilization of each other’s peculiar products ; some 
organs, such as the liver, for example, being credited with 
a special power of neutralizing poisons, whether generated 
under nonnal conditions or under abnormal, which gain 
entrance from the intestinal tract. As a part of these 
discoveries has arisen another but kindred doctrine, that 
of “ internal secretions ” of juices prepared, not for excre- 
tion, or even to be poured into channels of partial excretion, 
but for the fulfilment of physiological ends in the pro- 
cesses of metabolism. It is probable not only that tho 
secreted juices of specialized cells are thus set one against 
another in the body, but also that tho blood itself in its 
cellular and fluid parts contains elements j>otent in the 
destruction of bacteria and of their secretions. Thus 


endowed, the blood, unless overwhelmed by extraordi- 
nary invasions, does not fail in stability or self-purifica- 
tion, and bacteria are not detected in its current. So 
various are tho conditions of self-regulation in various 
animals, both in respect of their peculiar and several 
modes of assimilating different foods, end of protecting 
themselves against particular dangers from without, that, as 
we might have expected, the bloods taken from different 
species, or even perhaps from different individuals, are 
found to t>e so different that tlio healthy serum of one 
species may 1x3, and often is, poisonous to another ; not in 
respect of adventitious substances, but because the phases 
of physiological change in different sjjocios do not harmonize, 
each by its peculiar needs having boon modified in different 
’ways until, in their several conditions of life, they vary so 
much about the mean as to become almost if not quito 
alien one to another. 

In the preservation of immunity then, in its various 
degrees and kinds, not only is tho chemistry of the blood 
to be studied, but also its histology. By his eminent 
labours in cellular pathology Virchow, and Metselinikoff 
later, gave the last blow to the mere humoral pathology 
which, after an almost unchallenged prevalence for some 
two thousand years, now finds a resting -placo only in 
our nurseries. Now the cellular pathology of the blood, 
investigated by the aid of modern staining methods, is 
as important as that of the solid organs ; no clinical in- 
vestigator, indeed, apart from research, no practitioner at 
this day, can dispense with examination of the blood for 
purposes of diagnosis ; its coagulability and tho kinds and 
tho variations of the cells it contains being evidence 
of many definitely morbid states of tho body. Again, 
not only in certain diseases may strange cells bo found 
in the; blood (e.g mJ in Myelogenic Leucaemia), but parasites 
also, certain protozoa (malaria), and even certain higher 
forms of animal life (Filaria, Tsetse disease, Texas fever) 
having been discovered therein, to the great advantage of 
medicine (see Patholoc.y : Parasitic Diseases). It is 
interesting to note that even the large and well-known 
parasites of the intestinal canal come into line with tho 
microbes, for it is now susjxictcd that even the Bothrisb 
cep [talus latus, for example, is not merely a mechanical 
irritant, or a mere conqietitor for nutriment, but is 
injurious to its host by an intoxication. 

It is obvious that the results of such advances prescribe 
for the clinical physician methods which cannot be pursued 
without expert assistance ; a physician engaged in busy 
practice cannot himself undertake even the verifications 
required in the conduct of individual cases. Skill in 
modern laboratory work is as far out of the reach of the 
untaught as |>erformance on a musical instrument. In 
spite, therefore, of the encyclopedic tradition which lias 
persisted from Aristotle through the Arab and medieval 
schools down to Mr Herbert Spencer, it is forced upon 
us in our own day that in a pursuit so many-sided as 
medicine, whether in its scientific or in its practical 
aspect, we have to submit more and more to that division 
of labour which has been a condition of advance 
in all other walks of life. It is now fully ro- fj^ * " 
cognized that diseases of infants and children, 
of the insane, of the generative organs of women, of the 
larynx, of tho eye, havo been brought successively into 
the light of modern knowledge by " specialists,” and by 
them distributed to tho profession ; and that in no other 
way could this end have been attained. That the division 
of labour, which may seem to disintegrate our calling, 
really unites it, is well seen in the clinical laboratories 
which were initiated in tho later 19th century, and 
which are destined to a great future. By the approach 
of skilled pathologists to the clinical wards, a link is 
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forged between practitioners and the men of science 
who pursue pathology disinterestedly. The first clinical 
laboratory seems to have been that of von Ziemssen at 
Munich, founded in 1885 ; and, although his example has 
not yet been followed as it ought to have been, enough 
has been done in this way, at Johns Hopkins University 
and elsewhere, to prove the vital importance of the system 
to the progress of modem medicine. At the same time 
provision must be made for the integration of knowledge 
as well as for the winning of it by several adits. A 
conspicuous example of the incalculable evil wrought by 
lack of integration is well seen in the radical divorce of 
surgery from inner medicine, which is one of the most 
mischievous legacies of the Middle Ages — one whose mis- 
chief is scarcely yet fully recognized, and yet which is so 
deeply rooted in our institutions, in the United Kingdom 
at any rate, as to be hard to obliterate. That the methods 
and the subject matter of surgery and of medicine arc sub- 
stantially the same, and that the advance of one is the 
advance of the other, the division being purely artificial 
and founded merely on accidents of personal bent and skill, 
must be insisted upon at this time of our history. The 
distinction was never a scientific one, even in the sense in 
which the word science can be used of the Middle Ages ; 
it originated in social conceits and in the contempt for 
mechanical arts which came of the cultivation of “ ideas ” 
as opposed to converse with “matter,” and which, in the 
dawn of modern methods, led to the derision of Boyle 
by Oxford humanists as one given up to “base and 
mechanical pursuits.” Had physicians been brought into 
contact with facts as hard as were the surgeons of the 16th 
century (cf. Ambrose Part;, Surgery, Ency. Brit vol. 
xxii. p. 676), our art would not have lain so long in 
degradation. It is under this closer occupation with 
mechanical conditions tliat surgery to-day is said — not 
without excuse, but with no more than superficial truth — 
to have made moro progress than medicine. Medicine 
and surgery are but two aspects of one art; yet even 
the history of modem medicine is thus divided, and it 
is from another article that the reader must learn how 
by the brilliant services of modern surgeons have been 
enforced the same methods and truths as we are learning 
in the field of medicine projxsr ; how Pasteur shed light 
on both surgery and medicine, and how Lister, his 
disciple, penetrated into the secrets of wound fevers and 
septicaemia, whereby he illuminated surgery and medicine 
alike, and, in the one sphere aB in the other, co-operated 
in the destruction of the idea of “essential fevers” and 
of inflammation as an “ entity ” (see Lister). Together, 
then, with the necessary multiplication of specialism, one 
of the chief lessons of the latter moiety of the 19 th century 
was the unity of medicine in all its branches — a unity 
strengthened rather than weakened by special researches, 
such as those into “ medical ” and “ surgical ” pathology, 
which are daily making more manifest the absurdity of 
the distinction. Surgeons, physicians, oculists, laryngo- 
logists, gynecologists, neurologists and the rest, all are 
working in allotments of the same field, and combine to 
a common harvest. 

While pathology then, which is especially the “ science 
of medicine,” was winning territory on one side from 
physiology, of which in a sense it is but an 
trmliUag. au< * ou another by making ground of 

its own in the postmortem room and museum 
of morbid anatomy, and was fusing these gains in the 
laboratory so as to claim for itself, as a special branch of 
science by virtue of peculiar concepts, its due place and 
provision — provision in the establishment of chairs and of 
special laboratories for its chemical and biological sub- 
divisions — clinical medicine, by the formal provision of 
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disciplinary classes, was illustrating the truth of the ex- 
perience that teaching and research must go hand in hand, 
the one reinforcing the other ; that no teacher can attain 
great success unless he be engaged in research also : nay, 
that for the most part even the investigator needs the 
encouragement of disciples. Yet it was scarcely until 
the last quarter of the 19th century that the apprentice- 
ship system, which was a mere initiation into the art and 
mystery of a craft, was recognized as antiquated ; in its 
virtual exclusion of academic study, even mischievous; and 
that in place of it systematic clinical classes became part 
of the scheme of every efficient school of medicine. A 
condition of this advance was the need of a preliminary 
training of the mind of the pupil in pure science, even in 
physics and chemistry; that is to say, before his introduction 
into his professional studies. The founding of new teach- 
ing universities, in which England, and even France, had 
been at some disadvantage as compared with Scotland and 
Germany, strengthened the movement in favour of enlarg- 
ing and liberalizing technical training, and of anticipating 
technical instruction by some broader scientific discipline ; 
though, as in all times of transition, something was lost 
temporarily by a departure from the old discipline of the 
grammar school before a new scheme of training the mind 
in scientific habits and conceptions was established or 
fully apprehended. Yet on the whole, oven from the 
beginning, the revolt was useful in that it shook the 
position of the “ learned physician,” who took a literary, 
fastidious, and meditative rather than an experimental 
interest in his profession, and, as in great part a de- 
scendant of the humanists, was never in full sympathy 
with natural science. At the risk no doubt of some 
defects of culture, the newer education cleared the way for 
a more positive temper, awoke a new sense of accuracy 
and of verification, and created a sceptical attitude to- 
wards all conventions, whether of argument or of practice. 
Among the drawbacks of this temper, which on the whole 
made for progress, was the rise of a school of excessive scepti- 
cism, which, forgetting the value of the accumulated stores 
of empiricism, despised those degrees of moral certainty 
that, in so complex a study and so tentative a practice 
as medicine, must be our portion for the present, and 
even for a long future; however great the triumphs of 
medicine may become. This scepticism took form in the 
school, most active between 1860 and 1880, known as the 
school of “ Expectant Medicine.” These teachers, genuinely 
touched with a sense of the scantiness of our knowledge, 
of our confidence in abstract terms, of the insecurity of our 
alleged “ facts,” case-histories, and observations, alienated 
by traditional dogmatisms and disgusted by meddlesome 
polypharmacy — enlightened, moreover, by the issue of cases 
treated by means such as the homoeopathic, which were 
practically “ expectant ” — urged that the only course open 
to the physician, duly conscious of his own ignorance and 
of the myBtery of nature, is to put his patient under 
diet and nursing, and, relying on the tendency of all 
equilibriums to recover themselves under perturbation, to 
await events {Vis medicatrix naturae). Those physicians 
who had occupied themselves in the study of the exactor 
sciences, or more closely or more exclusively of the wreck- 
age of the postmortem room, were the strongest men of 
this school, whether in England or abroad. 

But to sit down helpless before human suffering is an 
unendurable attitude. Moreover, the insight into origins, 
into initial morbid processes revealed by the 
jjathologists, awoke more and more the hope of 
dealing with the elements of disease, with its 
first beginnings ; and in the field of therapeutics, chemical 
and biological experiment was rapidly simplifying remedies 
and defining their virtues (Pharmacology), as in the case 
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of digiteli*, mercury, and the iodides, so that these agents 
could be used at the bedside with more precision. Further- 
more, the aversion from drugging had the advantage of 
directing men’s minds to remedies taken from the region of 
the physical forces, of electricity (Duchenne), of gymnastics 
(Ling), of hydropathy (Priessnitz), of massage (Weir 
Mitchell), of climate (Sir James Clarke), of diet (Todd, 
King Chambers, Ac.), and even of hypnotism (Baird); 
while with the improvement of the means of locomotion 
came the renewal of the old faith and the establishment 
of new methods in the use of mineral springs. These 
and such means, often in combination, took much of the 
place formerly given to the use of drugs. 

Again, a like spirit dictated the use of the physical or 
“ natural ” methods on a larger scale in the held of pre- 
vention. From the new regard given by physio- 
Hygim. j 0 gj 8ts an d pathologists to the study of origins, 
and in the new hopes of thus dealing with disease at its 
springs, not in individuals only but in cities and nations, 
issued the great school of Preventive Medicine, initiated in 
England (Parkes, Simon, Richardson, Acland, Buchanan), 
and forwarded in Germany by Pottenkofer. Hygiene be- 
came for pathology what “ milieu ” is for physiology. By 
the modification of physical conditions on a national scale a 
prodigious advance was made in the art of preventing disease. 
The ghastly roll of infantile mortality was quickly purged 
of its darkest features (Ballard and others); aided by 
bacteriology, sanitary measures attained some consider- 
able degree of exactness ; public medicine gained such an 
ascendancy that special training and diplomas were offered 
at universities ; and in 1875 a consolidated Act was passed 
for the United Kingdom establishing medical officers of 
health, and responsible lay sanitary authorities, with no 
inconsiderable powers of enforcing the means of public 
health in rural, urban, port, and other jurisdictions, with 
summary methods of procedure. A department of public 
health was formed within the precincts of the Local 
Government Board ; Government laboratories were estab- 
lished, and machinery was devised for the notification of 
infectious diseases. The enormous growth of towns during 
the second half of the 19th century was thus attended with 
comparative safety to these great aggregates of mankind ; 
and the death-rates, so far from being increased, relatively 
decreased in substantial proportions. In 1878 an Act 
was passed giving like powers in the case of the infectious 
diseases of animals. The establishment in England of 
the Register of qualified practitioners and of the General 
Medical Council (in 1858) did something, however 
imperfectly, to give unity to the profession, unhappily 
bisected by “the two colleges”; and did much to organize, 
to strengthen, and to purify medical education and quali- 
fication. In 1876 women were admitted to the Register 
kept by the Council. In 1871 the Anatomical Act of 
1832 was amended ; and in 1876 the Vivisection Act was 
passed, a measure which investigators engaged in the 
medical sciences of physiology and pathology resented as 
likely to prevent in England the advance of knowledge 
of living function, both in its normal balance and in 
its aberrancies, and moreover to slacken that habit of 
incessant reference of propositions to verification which 
is as necessary to the clinical observer as to the experi- 
mentalist. However the opinion of later generations may 
stand in respect of the Vivisection Act, it will surely 
appear to them that the other Acts, largely based upon 
the results of experimental methods, strengthening and 
consolidating the medical profession, and fortifying the 
advance of medical education, led directly to a funda- 
mental change in the circumstances of the people in 
respect of health. The intelligent classes have become 
far better educated in the laws of health, and less disposed 
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to quackery; the less intelligent are better cared for 
and protected by municipal and central authority. Thus 
the housing of the poor has been improved, though this 
difficult problem is yet far from solution ; not the large 
towns only, but the larger villages also, are cleansed and 
drained ; food has boon submitted to inspection by skilled 
officers ; water supplies have been undertaken on a vast 
scale ; personal cleanlinoss has been encouraged, and with 
wonderful success efforts have been made to bring civilized 
Europe back from the effects of a long wave of Oriental 
asceticism, which in its neglect and contempt of the body 
led men to regard filth even as a virtue, to its pristine 
cleanliness under the Greeks and Romans. During the 
latter half of the 19th century the death-rate of many 
towns was reduced by something like 50 per cent. 
Some plagues, such as typhus fever, have been dispelled ; 
others, such as enteric fever, have been almost banished 
from large areas ; and there is much reason to hope that 
cholera and plague, if introduced, could not get a footing 
in western Europe, or in any case could bo combated on 
scientific principles, and greatly reduced. Temperance in 
the use of alcohol has followod the demonstration not only 
of the gross exaggeration of its nutritive value, but also of 
its harmfulness, save in very small quantities. In the 
earlier part of the 19th century, and in remoter districts 
even in its later years, the use of alcohol waB regarded not 
as a mere indulgence, but as essential to health: the 
example of teetotallers, as seen in private life and in the 
returns of the insurance offices, has undermined this 
mischievous belief. From the time of Plato medicine has 
been accused of ministering to the survival of unfit persons, 
and to their propagation of children. But bodily defect 
is largely a result of evil circumstances, in the preven- 
tion of which the physician is not unsuccessfully engaged. 
Thus the mean standard of health will be raised, perhaps 
enormously. 

In the tropics, as well as in Europe, such methods and 
such researches threw new light upon the causes and paths 
of the terrible infections of these climates. In 1880, 
two years before Koch discovered the bacillus of tubercle, 
Laveran discovered the amoeba of malaria, and truly con- 
ceived its relations to the disease ; thus within two years 
woro made two discoveries either of which was sufficient 
to make the honour of a century. Before the end of 
the 19th century this discovery of the blood parasite of 
malaria was crowned by the hypothesis of Manson, proved 
by Ross, that malaria is propagated by a certain genus of 
gnat, which acts as an intermediate host of the parasite. 
The 20th century, by means of this illumination of one 
of the darkest regions of disease, may diminish human 
suffering enormously, and may make habitable rich and 
beautiful regions of the earth’s surface now, so far as 
man’s work is concerned, condemned to sterility. More- 
over, freedom of trade and of travel has been promoted by 
a reform of the antiquated, cumbrous, and too often futile 
methods of quarantine — a reform as yet very far from 
complete, but founded upon a better understanding of the 
nature and propagation of disease. 

Special Departments. 

Hitherto we have presented a survey of tho progress of 
the science and practice of medicine on general lines ; it 
remains to give some indication of the advance Iof§ctioaa 
of these subjects of study and practice in parti- 
cular departments. As regards infections, it is not to be 
supposed that our knowledge of these maladies has been 
advanced by pathology and bacteriology only. In the 
clinical field also it has received a great enlargement. 
Diphtheria, long no doubt a plague among mankind, was 
not carefully described until by Brctonneau in 1826 ; and 
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since his time our conception of this disease has been 
extended by the study of later, secondary, and incidental 
phases of it, such as neuritis, which had always formed 
part of the diphtheritic series, though their intimate con- 
nexion with it had not been suspected. Influenza, again, 
was well known to us in 1836-40, yet clinical observers had 
not traced out those sequels which, in the form of neuritis 
and mental disorder, have impressed upon our minds 
the persistent malignity of this infection, and the manifold 
forms of its activity. By the discovery of the bacillus of 
tubercle, the physician has been enabled to piece together 
ft long and varied list of maladies under several names, 
such as scrofula and lupus, many of them long suspected 
to be tuberculous, but now known to be of the same scries. 
It is on clinical grounds, for their respective specific 
agents are as yet unknown, that syphilis, beriberi, scarlet 
fever, measles, (fee., are recognized as belonging to the same 
class, and evolving in phases which differ not in intimate 
nature but in the more superficial and inessential characters 
of time, rate, and polymorphism. On clinical grounds 
also tho impression is gaining strength that acute rheum- 
atism belongs to the group of the infections; and that 
certain sore throats, chorea, and other maladies apparently 
distinct, are terms of this series. Thus tho field of disease 
arising not from essential defect in the body, but from 
external contingencies, is enlarging ; while on the other 
hand the great variability of individuals in suscepti- 
bility explains tho very variable results of such extrinsic 
causes. Coincidently therewith, the hope of neutralizing 
infections by fortifying individual immunity has grown 
brighter, for it appears that immunity is not a very 
radical character, but one which, as in the case of 
vaccination, admits of modification and accurate adjust- 
ment in the individual, in no long time and by no very 
tedious methods. In a few years wo may bo able to do for 
other infections what we have done already for smallpox, 
for diphtheria, and jKjrhaps for typhoid fever and cholera. 
The field of antitoxic troatmont will also prove wider and 
wider as one disease after another falls into the category 
of contingent infection. Leprosy, for instance, is now 
traced to its own bacillus, and, the fatalist notion of 
heredity being thereby dispelled, the hope of prevention, 
based on a discovery of tho nature of the infection, is 
awakonod. Cholera soems to t>e falling into the power of 
the pathologist (Haffkine), and evidence is accumulating 
which may end in the explanation and perhaps in the pre- 
vention of the direst of human woes — cancer itself. 

When, leaving tho infections, we look for evidence of 
progress in our knowledge of more or loss local diseases, 
Neurology. ma y begin with the nervous system. It is 
in this department, from its abstruseness and 
complexity, tliat we should expect the advance of anatomy 
and physiology — normal and morbid — to be most delayed. 
If we consult tho medical works oven of the middle of the 
19th century we shall find that, in the light of the present 
time, accurate knowledge in this sphere, whether clinical, 
pathological, or theraj)eutical, could scarcely be said to 
exist. Even in the hands of Lockhart Clarke, one of the 
earliest investigators of nervous pathology, the improve- 
ment of the compound microscope had not attained the 
achromatism, the penetration, and the magnification which 
have since enabled Schroder von dor Kolk, Kolliker, Ilamon 
i Cajal, Golgi, and others to reveal the minute anatomy 
of the nervous centres ; while tho discrimination of tissues 
and morbid products by stains, as in the silver and osmic 
acid methods, and in those known by the names of Weigert 
or Marclxi, had scarcely begun. In England the Hospital 
for the Paralysed and Epileptic was founded in 1859, when 
Brown - Stfquard, Hughlings - Jackson, Buzzard, Bastian, 
Gowers, and Ferrier found an adequate field for the 
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clinical and pathological parts of their work. InFrance, 
in the wards of the Hdtel Dieu, Duchenne of Boulogne, in 
association with Trousseau and in his private clinic, pur- 
sued his memorable clinical and therapeutical researches 
into the diseases of the nervous system ; and Charcot in 
that great asylum for the wreckage of humanity — the 
Salpgtri&re — discovered an unworked mine of chronic 
nervous disease. Romberg and Meynert also were 
pioneers in the study of nervous diseases, but it was not 
till later in the century that Germany took a high 
place in this department of medicine. The discoveries of 
the separate paths of sensory and motor impulses in the 
spinal cord, and consequently of tho laws of reflex action, 
by Charles Bell and Marshall Hall respectively, in their 
illumination of the phenomena of nervous function, may 
be compared with the discovery in the region of the vas- 
cular system of the circulation of the blood ; for therein 
a key to large classes of normal and aberrant functions 
and a fertile principle of interpretation were obtained. 
Nor was the theory of reflex action confined to the more 
“ meclianical ” functions. By G. H. Lewes and others the 
doctrine of “cerebral reflex” was established, whereby 
actions, at first achieved only by incessant attention, be- 
come organized as habits ; as for instance in the playing on 
musical or other instruments, when acts even of a very elabo- 
rate kind may follow directly the impulses of sensations, 
conscious adaptation and the deliberate choice of means 
being thus economized. This law has important ethical 
and political bearings ; but in the province of disease this 
advance of what may be called the interlocking of points 
and signals has had wide influence not only in altering 
our conceptions of disease itself, but also in enlarging our 
views of all perturbations of function. The paths whereby 
such impulses travel and become associated in the nervous 
system have been made out by the physiologist working on 
the healthy animal, as well as by the record of disease ; and 
not by spontaneous disease alone, for the artificial institution 
of morbid processes in animals lias led to many such dis- 
coveries, as in the method of Waller, who tracked the line of 
nervous strands by experimental sections, and showed that 
when particular strands are cut off from their nutritive 
centres the consequent degeneration follows the line of the 
separated strands. By similar methods nature, unassisted, 
betrays herself but too often ; in many instances — prob- 
ably originating primarily in tho nervous tissues them- 
selves — the course of disease is observed to follow certain 
I>aths with remarkable consistency, as for instance in 
diseases of particular tracts of the spinal cord. In such 
cases the paths of degeneration are so neatly defined that, 
when the tissues are prepared after death by modem 
methods, they are plainly to be seen running along certain 
columns, the subdivisions of which in the normal state 
are not to bo distinguished one from another : some run 
in strips along tho periphery of the spinal cord, at its 
anterior, middle, or posterior segments, as the case may 
be ; or in other cases such strips occur within its substance, 
whether along columns of cells or of white matter. It is 
needless to point out how such paths of disease, in their 
association with characteristic symptoms, have illuminated 
the clinical features of disease as well as the processes of 
normal function. 

Not, however, all diseases of the nervous system conduct 
themselves on these definite paths, for some of them pay 
no attention to the geography of function, but, as one may 
say, blunder indiscriminately among the several parts ; 
others, again, pick out particular parts definitely enough, 
but not parts immediately continuous, or even contiguous. 
Diseases of the latter kind are especially interesting, as in 
them we see that parts of the nervous structure, separated 
in space, may nevertheless be associated in function ; for 
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instance, wasting of a group of muscles associated 
in function may depend on a set of central degenera- 
tions concurring in parts which, in spite of dissociation 
in space, we thus infer to be connected. The undis- 
criminating diseases, on the other hand, we suspect not to 
be primarily of nervous origin, but to depend rather on 
the agency of other constituent tissues of this system, as 
of the blood-vessels or the connective elements. Thus, 
arguing inversely, we may learn something of the respec- 
tive natures of these influences and of the way in which 
the nervous system is affected secondarily. 

Even the distribution of toxic matters by the blood is not 
necessarily followed by general and indiscriminate injury 
to the nervous elements. In infantile palsy, for example, 
and in tabes dorsalis, there is good reason to believe that, 
definitely as the traces of the disease are found in certain 
physiologically distinct nervous strands, they are due 
nevertheless to toxic agents arriving by way of the blood. 
Here we enter upon one of the most interesting chapters of 
disorders and modes of disorder of this and of other systems. 
It has come out more and more clearly of late years that 
jjoisons do not betray even an approximately indifferent 
affinity for all tissues, which indeed a little reflection would 
tell us to be d priori improbable, but that each tends to 
fix itself to this cell group or to that, picking out 
Anc ongi f or which they severally have an affinity. 

molecfiltM. Neither chemical, physiological, nor patholo- 
gical research has explained the secret of these 
more refined kinds of “anchorage” of molecules. In 
1880 I)rs Crum Brown and Fraser demonstrated the re- 
markable fact that by substitution of molecules in certain 
compounds a stimulant could be converted into a sedative 
action ; thus by the addition of the methyl group CH 2 to 
the molecule of strychnine, thebaine, or brucine, the tetaniz- 
ing action of these drugs is converted into a paralysing 
action. The number of these instances, and the variety of 
them, are now known to be very large ; and it is supposed 
that what is true of these simpler agents is true also of far 
more elaborate phases of vital metabolism. Now, what 
is remarkable in these and many other reactions is not 
only that effects apparently very opposite may result from 
minute differences of molecular construction, but also that, 
whatever the construction, agents not wholly indifferent to 
the body or part tend to anchor themselves to organic 
molecules in some way correlated with them. Highly 
complex as arc all animal tissues, or nearly all, yet in this 
category of high complexity are degrees higher and higher 
again of which we can form little conception ; so elaborate 
they are, so peculiar in their respective properties, and 
probably so fugitive. It is this wide range of dynamic 
peculiarities above the common range of known chemical 
molecules which excites our wonder ; and a reflection of 
these peculiar properties is seen in their affinities for this 
or that toxic or constructive agent, whereby the peculi- 
arity, for example, of a particular kind of nerve cell may 
be altered, antagonized, reinforced, or converted. On the 
other hand, the reagents by which such modifications are 
apt to bo produced are not necessarily simple ; many of them 
likewise are known to be of very high degrees of complexity, 
nearly as complex perhaps as the molecules to which they 
are akin. Of such probably are the toxins and antitoxins 
of certain infections, which, anchoring themselves not by 
any means indiscriminately, but to particular and con- 
certed molecules, antagonize or convert them by such 
anchorage to favourable or unfavourable issues. Toxins, 
thus finding an anchorage in certain tissue molecules, may 
become so closely keyed into their corresponding atom 
groups, as for instance in tetanus, that they are no longer 
free to combine with the antitoxin ; or, again, an antitoxin 
injected before a toxin may anticipate the anchorage of the 
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latter and, preventing its mischievous adhesion, may dis- 
miss it for excretion. In the mutual behaviour of such 
colls, toxins and antitoxins, and again of microbes them- 
selves, we may demonstrate even on the field of the 
microscope some of the modes of such actions, which seem 
to partake in great measure at any rate of a chemical 
character (agglutinins, coagulins, chemotaxis). It is 
convenient here to add that such reactions and modifi- 
cations, if more conspicuous in the nervous system, are 
of course not confined to it, but are concerned in their 
degree in all the processes of metabolism, being most 
readily perceived by us in the blood. 

Many other diseases formerly regarded as primarily 
diseases of the nervous system are not such; but, by 
means of agents oither introduced into the body or 
modified there, establish themselves after the affinities of 
these in contiguous associated parts of the structure, as in 
vessels, membranes, or indeed in distant and peripheral 
parts ; the perturbations of nervous function being second- 
ary and consequential. Of such are tetanus and diph- 
theria, now known to be duo to the establishment from 
without of a local mierobic infection, from which focus a 
toxin is diffused to the nervous matter. The terrible 
nervous consequences of some forms of inflammation of 
the membranes of the brain, again, are duo primarily to 
mierobic invasion rather of the membranes than of their 
nervous contents ; and many other diseases may be added 
to this list. The grave palsies in such diseases as influenza, 
diphtheria, beriberi, or ensuing on the absorption of lead, 
are not mainly central, but due to a symmetrical peripheral 
neuritis. 

Among diseases not primarily nervous, but exhibited in 
certain phenomena of nervous disorder, are diseases of the 
blood-vessels. Much light has been thrown 
upon the variations of arterial and venous blood 
pressures by Ludwig and his many followers : aiMMe. 
by them not only the diseases of the circulatory 
system itself are elucidated, but also those of other systems 
* — the nervous, for instance — whicli depend intimately on 
the mechanical integrity of the circulation of the blood as 
well as on the chemical integrity of the blood itself. With 
changes of the pressures of the blood in arteries, veins, or 
capillaries, and in the heart itself and its respective 
chambers, static changes are apt to take place in these 
parts ; such as degeneration of the coats of the arteries, 
due either to the silent tooth of time;, to ]>ersistent high 
blood pressures, or to the action of poisons such as lead or 
syphilis. Syphilitic lesion of the arteries, and likewise of 
other fibrous tissues, often involves grave consequential 
damage to nervous structures fed or supported by such 
parts. Some of the most successful of the advances of 
medicine as a healing art have followed the detection of 
syphilitic disease of the vessels, or of the supporting tissues 
of nervous centres and of the peripheral nerves ; so that 
the treatment of paralytic, convulsive, and other terrible 
manifestations of nervous disease thus secondarily induced 
is now undertaken in early stages with definite prosj>ect of 
cure, by means of specific medication. 

Not of less importance in this respect, and in other 
disorders, many of them of grave incidence, is the know- 
ledge of the phenomena of embolism and of thrombosis, 
also gained during the latter half of the 19th century 
(Kirkes, Virchow). By embolism is meant the more or 
less sudden stoppage of a vessel by a plug of solid matter 
carried thither by the current of the blood, be it a little 
clot from the heart or, what is far more pernicious, an 
infective fragment from some centre of infection in the 
body, by which messengers new foci of infection may be 
scattered about the body. Thrombosis is an accident of 
not dissimilar character, whereby a vessel is blocked not 
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by a travelling particle, but by a clotting of t be blood 
in situ, probably on the occasion of some injury to the 
epithelial lining of the vessel. Such injuries are apt to 
occur in syphilitic endarteritis, whereby an artery may be 
blocked permanently, as if with an embolus, and the area 
supplied by it, in so far as it was dependent upon this 
vessel, deprived of nutrition. These events, although far 
more injurious in the brain, the functions of which are 
far-reaching, and the collateral circulation of which is ill- 
provided, are seen very commonly in other organs also. 

It is in the structure of the brain itself that modern 
research has attained the most remarkable success. In 
1861 the centre of 6i>eech was detected, by a combina-i 
tion of clinical and pathological researches, by Broca. 
By these means also, in the hands of Hughlings-Jackson, 
and more conclusively by experimental research initiated 
by Fritsch and Hitzig, but pursued independently and far 
more systematically and thoroughly by Ferrier and his 
disciples, it has been proved that large areas of the 
cerebrum are occupied by many such centres, which 
preside over the formulation of sensations into purposive 
groups of motions (kimesthesis of Bastian). The results 
of Ferrier’s experimental researches on the constitution of 
the brain have transformed our conceptions of cerebral 
physiology, and thrown a flood of light on the phenomena 
of the diseases of the brain. Not only so, but this accurate 
mapping of the brain in areas of function now often enables 
the clinical physician to localize the position of disease ; 
and, in a certain few cases of tumour or abscess, so 
precisely that he may be enabled to open the skull above 
the part affected and to extirpate it — an ojjeration which 
is surely a triumph of science and technical skill (Lister, 
Macewon, Horsley). For the bearings of the conception 
of the neuron on physiology, and so on lithological 
processes, the reader is referred to the article under 
Physiology, YI. 

In mental diseases little of first-rate importance has 
been done. The chief work has boon the detection of 
chronic changes in the cortex of the brain, by staining 
and other histological methods, in degenerative affections 
of this organ (Meynert, Griesinger, Bevan Lewis) ; and 
in the separation from insanity as a primary disease of 
nerve substance of such diseases as general paralysis of the 
insane, which probably arise, as we have said, in contiguous 
structures — such as blood-vessels and connective elements 
— and iuvado the nervous matter secondarily. Further- 
more, it has become more and more probable that general 
paralysis of the insane, liko tabes dorsalis, bolongs to the 
class of the infections, and of these to the syphilitic series. 
Other infections in like manner seem to injure the mental 
fabric ; and more intrinsic toxic processes also are suspected 
on the detection of neurin and cholin in the fluids of the 
brain (Mott). Truor conceptions of normal psychology 
have transformed for us those of the morbid (Pinel, 
Griesinger, Maudsloy, Mercier), and indicated more truly 
the relations of sanity to insanity. In the treatment of 
insanity little has been done but to complete the non- 
restraint system which in principle belongs to the earlier 
part of the century (Pinel, Tuke, Hill, Conolly) (see In- 
sanity, vols. xiii. and xxix.). An enormous accumulation 
of lunatics of all sorts and degrees seems to have paralysed 
public authorities, who, at vast expense in buildings, mass 
them more or less indiscriminately in barracks, and expect 
that their sundry and difficult disorders can be properly 
studied and treated by a medical superintendent at a 
comparatively low salary, with but young assistants under 
him, who may have a couple of thousand jwitients in his 
charge, together with the management of a huge institution. 
The life of these insane patients is as bright, and the treat- 
ment as humane, as a barrack life can be ; but of science, 
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whether in pathology or medicine, there can be little, A 
step in advance has been made by the London County 
Council, which has established a central laboratory for its 
asylums, and placed an eminent pathologist at the head 
of it : from this laboratory valuable reports have already 
been issued. Provision for the reception and treatment 
of insanity in its earliest and more curable stages can 
scarcely be said to exist. Sufferers from mental disease 
are not to be regarded as troublesome persons to be 
hidden away in humane keeping, but as cases of mani- 
fold and obscure disease, to be studied and treated by 
physicians of the highest skill, whose attention to their 
pro|>er work is undivided. The care and education of 
idiots, initiated by Guggenbuhl and others, lias made good 
way in England, and if as yet insufficient, is good of its 
kind. 

By the genius of Laennec diseases of the lungs and 
heart were laid on a foundation so broad that his 
successors have been occupied in detail and refinement 
rather than in reconstruction. In heart disease the 
chief work of the latter half of the 19th century 
was, in the first quarter, such clinical work as that 
of Stokes and Latham; and in the second quarter the 
fuller comprehension of the vascular system as a whole, 
with its cycles and variations of blood pressure, venous 
and arterial. By the greater thoroughness of our know- 
ledge of the physics of the circulation (Marey, Ludwig) 
we have attained to a better conception of such events as 
arterial disease, apoplexy, “ shock,” and so forth. To the 
discovery of the parts played in disease by thrombosis and 
embolism we have referred above. With this broader and 
more accurate knowledge of the conditions of the health 
of the circulation a corresponding efficiency has been 
gained in the manipulation of certain remedies and new 
methods of treatment of heart diseases, as by baths and 
gymnastics, of which a more particular account will be 
found in the article on Therapeutics. 

As regards pulmonary disease, pneumonia has passed 
more and more definitely into the category of the infec- 
tions: the invasion of the lungs and pleura by tuberculosis, 
now definitely recognized as an infection, has been more 
and more accurately followed ; and the treatment of these 
diseases, in the spheres both of prevention and of cure, 
has undergone a radical change. Instead of the closo 
protection from the outer air, the respirators, and the 
fancy diets of our fathers, the modem poitrinaire camps 
out in the open air in all weathers, is fed with solid 
food, and in his exercise and otherwise is regulated 
with minute particularity according to the indications 
of the clinical thermometer and other symptoms. The 
almost reckless reliance on climate, which, at Davos for 
instance, marked the transition from the older to the 
modern methods, has of late been sobered, and supple- 
mented by more systematic attention to all that con- 
cerns the mode of life of the invalid. The result is that, 
both in physicians and in the public, a more hopeful 
attitude in respect of the cure of phthisis has led to a 
more earnest grappling with the infection in its earliest 
stages and in every phase, with a correspondingly large 
improvement in the methods of treatment. Indeed, in 
such early stages, and in patients who are enabled to 
command the means of an expensive method of cure, 
phthisis is no longer regarded as desperate ; while for thpse 
who of their own means are unable to obtain these 
advantages, stops are being taken to provide by the 
erection of special sanatoriums on a more or less charit- 
able basis. Perhaps no advance in medicine has done so 
much as the study of tuberculosis to educate the public in 
the methods and value of research in medical subjects, for 
the results, aud even the methods, of such labours have been 
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brought home not only to patients and their friends, but 
also to the farmer, the dairyman, the butcher, the pro- 
prietors of public vehicle^ and, indeed, to every home in 
the land. 

It was in the management of pleurisies that the aid 
of surgical means first became eminent in inner disease. 
In the treatment of effusions into the pleura, and, though 
with less success, of pericardial effusions, direct mechanical 
interference was practised by one physician and another, 
till these means of attaining rapid and complete cure 
took their place as indispensable, and were extended from 
thoracic diseases to those of the abdominal and other inner 
’parts formerly beyond the reach of direct therapeutics. 
Lister’s discoveries brought these new methods to bear 
with a certainty and a celerity previously undreamed of ; 
and many visceral maladies, such as stone of the kidney or 
gall-bladder, perityphlitis, ovarian dropsy, and even cancer 
of the stomach — which in the earlier part of the 1 9th century 
were either fatal or crippling — are now taken promptly 
and safely in hand, and dealt with successfully. We liave 
said that this advance is often quoted, not very wisely, to 
signify that in modern progress “ medicine ” has fallen 
behind surgery — as if the art of the physician were not 
one and indivisible. A disease which cannot be got at by 
one method is reached by another ; the division of the art 
being, as we have said, an unreal and mischievous survival 
of old and erroneous customs, perpetuated in England by 
a merely mechanical severance. That certain Fellows of 
the College of Physicians have personally taken operative 
procedures in hand is some good omen that in time this 
schism may be healed. 

In the department of abdominal disease progress has 
been made, not only in this enormous extension of 
means of cure by operative methods, but also by similar 
means for the verification of diagnosis. The first recogni- 
tion of a disease may be at a necropsy, but then usually 
by irresponsible pathologists; it is another matter when 
the physician himself comes under rebuke for failing to 
seize a way to cure, which he might have discovered, 
while the chance remained to him, by section of the 
abdomen during life. The abdomen is still “ full of sur- 
prises”; and he who has most experience of this deceptive 
region will have least confidence in expressing positive 
opinions in particular cases of disease without operative 
investigation. Besides the attainments mentioned above, 
in respect of operative progress, many important revisions 
of older rule-of-thumb knowledge have come about, and 
not a few other substantial discoveries. Among the 
revisions may be adduced the new accuracy of our know- 
ledge of dyspepsia, attained by analytic investigations 
into the contents of the stomach at various stages of 
digestion. By physical signs, and by examining the 
contents of the viscus recovered, for instance, after “ test 
meals,” the defects, whether of this secretion or of that, 
and again of its motor activity, the state of the pyloric 
orifico, the volume of the sac, and even its position in the 
cavity of the abdomen, may be surmised or ascertained, 
and dealt with as far as may be ; so that the application 
of remedies after a mere traditional routine is no longer 
excusable. In our conceptions of the later stages of assi- 
milation and of excretion, with the generation of poisons 
(auto-intoxication) in the intestinal tract, there is still much 
obscurity and much guess-work; but in some directions 
positive knowledge has been gained, partly by the physio- 
logist, partly by the physician himself. Of such are the 
better understanding of the functions of the liver in normal 
catabolism, in the neutralization of poisons absorbed from 
the intestines or elsewhere, in the causation of jaundice, 
and in diabetes (Naunyn, Pavy). Nor must we forget 
the unfolding of a new chapter of disease, in the nosology 
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of the pancreas. In diabetes this organ seems to play a 
part which is not yet precisely determined; and one 
fell disease at least has been traced to a violent access of 
inflammation of this organ, caused perhaps by entry of 
foreign matters into its duct. The parts of the pancreas 
and spleen in digestion also are better understood, and 
this knowledge is turned to good effect in the interpretation 
of the motley group of dyspepsias and anaemias. 

The peritoneum is no longer regarded with awe as 
inviolable ; by modern methods, if not as manageable 
as other lymphatic sacs, it is at any rate accessible 
enough without substantial risk to life. Not only in its 
bacteriological relations are the conditions of peritonitis 
recognized in its various kinds, but also the stato known 
as ‘‘shock” turns out to be largely mechanical, and 
avoidable by measures belonging in considerable part to 
this category. Thus, by the avoidance both of toxaemia 
and of shock, peritonitis and other dangers of the abdomen, 
such as strangulations or intussusceptions of the bowels, 
formerly desperate, can in many cases bo dealt with hope- 
fully and efficiently. 

Our knowledge of diseases of the kidneys has mado no 
great advance since the time of Bright. In the sphere of 
physiology and in the interpretation of associated arterial 
diseases much obscurity still remains; as, for instance, 
concerning the nature of the toxic substances which 
produce those bilateral changes in the kidneys which 
we call Bright’s disease, and bring about the “uraemia” 
which is characteristic of it. Lardaceous disease, how- 
ever, here and in other regions, now appears to be due to 
the specific toxins of pyogenetic micro-organisms. In 
stone of the kidney a great advance has been made in 
treatment by operative means, and the formation of these 
stones seems to recent observers to depend less upon con- 
stitutional bent (gout) than upon unhealthy local condi- 
tions of tho passages, which in their turn again may be 
due to the action of micro-organisms. 

To Addison’s descriptions of pernicious anaemia, and of 
the disease of the suprarenal capsules which bears his 
name, little has been added : but Hunter’s researches may 
explain the causes of tho former ; tho latter proves to be 
tuberculous, and on its fall of blood pressure physiologists 
have thrown some light. 

Tho secret of the terrible puerperal septicaemia was read 
by Semmelweiss wherein he proved himself to be 

the greatest of Lister’s forerunners (see Lister). 

Tho diseases peculiar to women have received attention 
from early times, but little progress had been made in 
their interpretation till the 19th century. In the middle 
part of the century, by a natural exaggeration of the import- 
ance of newly-discovered local changes in tho pelvic organs, 
much harm was done to women by too narrow an attention 
to the site, characters, and treatment of these ; that which 
in the physician was meddlesomeness becoming in the 
temperament of woman a morbid obsession. To Matthews 
Duncan we chiefly owe a saner and broader comprehen- 
sion of tho relative importance of the local and the general 
conditions which enter into tho causation of uterine and 
ovarian disorders. For the success of operative means 
in diseases of the pelvis, in ovarian dropsy, in cancer 
of the uterus, and in other grave diseases of the region, 
a success which may be called stupendous, the reader is 
referred to the article on Surgery. 

In the subject of diseases of the skin much has 
been done, in the minuter observation of their forms, in 
the description of forms previously unrecognized, and in 
respect of causation and treatment. In the former line of 
research the comparison of observations in various climates 
and peoples has had some weight; while in the better know- 
ledge of their causes their treatment has found permanent 
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adv antag e. Not only is the influence of bacteria in 
the causation of many of them newly revealed , but it is 
now recognized also that, even in skin diseases not initi- 
ated by microbic action , microbes play a considerable and 
often a determining part in their perpetuation ; and that 
the rules of modern aseptic surgery are applicable with 
no little success to skin therapeutics. We have learned 
that “ constitutional ” causes play a smaller part in them 
than was supposed, that a large number of diseases of the 
skin are local diseases, either initiated by local infection 
or perpetuated thereby, and that, generally speaking, they 
are to be cured by local means. 

The diseases of children have not lacked the renewed 
attention, the successful investigation, and the valuable 
new lights which have been given to other departments of 
medicine. That infantile palsy is an infection, and that 
its unhappy sequels are now treated with more hope of 
restoration, has lK*cn indicated already. Infantile diarrhoea 
has also been recognized as an infection (Ballard), and the 
means of its avoidance and euro ascertained ; the conditions 
of digestion in children are now far better understood, and 
many of their maladies, formerly regarded as organic or in- 
comprehensible, are referred to errors in diet, and cured or 
prevented by dietetic rules, liickets, scurvy, and “ tabes ” 
may bo instanced as diet diseases in children. Acute 
inflammation of the ear, with its alarming extensions to 
the cerebral cavity, is now often dealt with successfully by 
surgical means, anil infected sinuses or encephalic abscesses 
are reached and cleansed. The origins, kinds, and pro- 
cesses of meningitis are more clearly distinguished, and 
referred each to its proper cause — for the most part 
bacterial. 

As by the discovery of stothoscopy by Laeunec a new 
field of medical science and art was opened up, so, more 
recently, inventions of other new methods of 

afaoM a. j n ve»ti^at i on in medicine have opened to us 
other fields of little less interest and importance. Of such 
is the ophthalmoscope, invented by Helmholtz in 1851. 
By the revelations of this instrument not only have the 
diseases of the eye been illuminated, but much light has 
been thrown also upon the part of the eye in more goneral 
maladies ; as, for instance, in syphilis, in diabetes, in 
kidney diseases, and in diseases of the brain (Donders, von 
Graefe, and others). A remarkable help to the cure of 
headaches and other nervous disorders has come out of the 
better appreciation and correction of errors of refraction in 
the eye. Radiography has done groat things for surgery ; 
for medicine its services are already appreciable, and 
may prove more and more valuable hereafter. In 1879 
the use of the sjiectroscopo in medicine was pointed 
out by Dr M‘Muun. By du Bois - Keymond, lteinak, 
Matteucei, Duchonne, the value of electricity in medicine, 
greater in diagnosis perhaps than in therapeutics, was 
demonstrated. By the sphygtnograph (Marey, 1803) 
attention was drawn to the physical features of the circu- 
lation, to the signs of degeneration of the arterial tree, 
and less definitely to the fluctuations of blood pressure ; 
but the kymographs of Ludwig and his pupils brought 
out these features far more accurately and completely, as 
we have said under the consideration of diseases of the 
heart. By these, and other instruments of precision, such 
as the thermometer, of which we have already spoken, 
the eminently scientific discipline of the measurement of 
functional movements, so difficult in the complex science 
of biology, has been cultivated. By the laryngoscope, 
invented about 1850 by Manuel Garcia, the celebrated 
singing-master, and perfected by Czermak and others, 
the diseases of the larynx also have been brought into 
the general light which has been shed on all fields of 
disease ; and many uf them, previously known more or less 
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empirically, were submitted to precise definition and cure. 
Of such we may cite tuberculosis of the larynx, formerly as 
incurable as distressing; and u adenoids" — a disease re* 
vealed by intrascopic methods — which used to thwart and 
stifle the growth both of mind and body in children, but 
are now removed early and promptly, to the infinite advan- 
tage of the rising generation. To the value of stains in 
clinical diagnosis, especially in investigation of perversions 
of the blood in leucaemia, and so forth, we have already 
made some reference. The discovery of the Rontgen rays 
has also extended the physician’s power of vision, as in 
aortic aneurysm, and other thoracic diseases. 

By photography and diagrammatic records the clinical 
work of hospital wards has been brought into some better 
definition, and teaching made more accurate and more im- 
pressive. The separation of the alkaloids belongs rather to 
the earlier part of the 19th century, but the administration 
of these more accurate medications by means of hypo- 
dermic injection (see Therapeutics) belongs to the latter. 
The ancient practice of transfusion has been placed on 
a more intelligible footing, and xjiade more manageable as 
a means of cure or relief. Finally, calculation by statistics 
(Farr and others) has been brought into line with other 
scientific methods : although the method is a diflicult one, 
and one full of pitfalls for the unwary, yet when perfected 
and the sources of its materials purified, its services will 
appear more and more indispensable. 

Among the achievements of the medicine of the 19th 
century, the growth of the medical press must not be 
forgotten. In England, by the boldness of the Lancet 
(founded in 1823) the tyranny of prescription, inveterate 
custom, and privilege abused was defied and broken down; 
freedom of learning was regained, and promotion thrown 
open to the competent, independently of family and pro- 
fessional status. For the record and diffusion of rapidly 
growing knowledge, learned societies, universities, and 
laboratories, greatly increased in number and activity, 
issue their transactions in various fields ; and by means 
of year-books and central news-sheets the accumulation of 
knowledge is organized and made accessible. 

It is interesting to find that, with all this activity in the 
present, reformed methods of research and verification are 
not confined to the work of the passing day; in the 
brilliant achievements of modern research and reconstruc- 
tion the maxim that “ Truth is the daughter of Time ” has 
not been forgotten. In the field of the History of Medi- 
cine the work of scholars such as Greenhill and Creighton 
in England, Daremberg in France, and llaeser and Hirsch 
in Germany, will prove to our children that tradition was 
as safe in our hands as progress itself. (t. c. a.) 

Medina, a city of Orleans county, New York, U.S.A., 
in the north-western part of the state, on the Erie canal 
and the New York Central and Hudson River Railroad. 
Its site is level and its plan regular. It has varied manu- 
factures, and there are quarries of Medina sandstone in the 
vicinity. Population (1890), 4492; (1900), 4716, of whom 
857 were foreign-born and 30 were negroes. 

Medina, Jose Tori bio (1852 ), Chilian 

bibliographer, was born at Santiago in 1852, and was 
educated for the bar. His first publication, when a very 
young man, was a metrical translation of Longfellow’s 
Evangeline . At the early age of twenty -two he was 
appointed secretary to the legation at Lima. After his 
return he published a history of Chilian literature (1878), 
and a work upon the aboriginal tribes (1884). In this 
latter year he was appointed secretary of legation in Spain, 
and availed himself of the opportunity of examining the 
treasures of the old Spanish libraries. These researches, 
related on occasion of subsequent visits to Spain, and 
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also to Fiance and England, enriched him with a mass 
of historical and bibliographical material, which he 
turned to account in a series of publications evincing 
almost incredible activity and industry. Among them 
may be specially mentioned the Biblioteca Hispanch 
Americana , a verbatim catalogue of all books and 
pamphlets relating to Spanish America printed in Spain ; 
the Biblioteca Hispano-Chilena , a similar work, com- 
menced in 1897; the standard and magnificent history 
of printing in the La Plata countries (1892); compre- 
hensive works on the Inquisition in Chile, Peru, and the 
Philippines ; and the standard treatise on South American 
medals (1899). In addition, Senor Medina produced the 
fullest bibliographies yet attainable of books printed at 
Lima, Mexico, and Manila, and a number of memoirs 
and other minor writings. No other man had rendered 
anything like the same amount of service to the literary 
history and bibliography of the Spanish colonies. Most 
of his later works were printed at his own house. 

Medina Sidoniaf a town and railway station of 
Spain, in the province of Cadiz. The population in 1 897 
was 10,929. It is the centre of the trade of the sur- 
rounding district in agricultural products, particularly 
wheat, olives, and oats, and contains two jiarish churches, 
several convents, a large town hall, a fine Gothic church, 
and the ancestral palace of the dukes of Medina Sidonia, 
the title conferred by John II. in 1445 on Juan Alonzo de 
Guzman, count of Niebla, a descendant of the famous 
Alonzo Perez de Guzman el Bueno. From this house 
sprang a long line of statesmen, generals, colonial viceroys, 
including the Duke Alonzo Perez de Guzman, captain- 
general of the ocean and commander of the Invincible 
Armada that came to grief on the shores of Great Britain. 
The titles and grandeeships passed, in accordance with Cas- 
tilian law, by marriage of a daughter and heiress in 1777, 
to the marquess of Villafranca, and have since remained 
in that noble house. 

Medlnet-el-Fayum, a city of Middle Egypt, 
capital of the province of Fayum, connected by a branch 
line 5 miles long with El Wasta, which is a station on 
the Nile Valley Railway, 56 miles from Cairo. It is a great 
agricultural centre, with a population which increased from 
26,000 in 1882 to 40,000 in 1900, and has several large 
bazaars, mosques, baths, and a much -frequented weekly 
market. The town Btands on one of the two main 
branches of the Bahr Yusuf, which conduct the flood 
waters of the Nile to the Fayum, and have here the 
aspect of natural rivers. The neighbouring mounds mark 
the site of Arsinoe (Crocodilopolis), that is, the Egyptian 
city of Shat, where was worshipped the sacred crocodile 
kept in Lake Moeris. 

Mediterranean Sea. — The Mediterranean is 
all that remains of a great ocean which at an early geo- 
logical epoch, before the formation of the Atlantic, encircled 
half the globe along a line of latitude. This ocean, already 
diminished in area, retreated after Oligocene times from 
the Iranian plateau, Turkestan, Asia Minor, and the region 
of the north-west Alps. Next the plains of eastern Europe 
were lost, then the Aralo-Caspian region, southern Russia, 
and finally the valley of the Danube. The “Mediter- 
ranean region,” as a geographical unit, includes all this 
area ; the Black Sea and the Sea of Marmora are within its 
submerged portion, and the climate of the whole is con- 
trolled by the oceanic influences of the Mediterranean Sea. 
Prof. Suess, to whom the above description is due, finds 
that the Mediterranean forms no exception to the rule in 
affording no evidence of elevation or depression within 
historic times ; but it is noteworthy that its present basin 
is remarkable in Europe for its volcanic and seismic I 


activity. Submarine earthquakes are in some parts 
sufficiently frequent and violent as to seriously interfere 
with the working of telegraph cables. Suess divides the 
Mediterranean basin into four physical regions, which 
afford probably the best means of description: — (1) The 
western Mediterranean, from Gibraltar to Malta and Sicily, 
enclosed by the Apennines, the mountains of northern 
Africa, and of southern and south-eastern Spain (Cordilltire 
bdtique). (2) The Adriatic, occupying the space between 
the Apennines and the Dinaric group (Suess compares the 
Adriatic to the valley of the Brahmaputra). (3) A part 
surrounded by the fragments of the Dinaro-Taurus arch, 
especially by Crete and Cyprus. This includes the Aegean 
and the Black Sea, and its margin skirts the south coast 
of Asia Minor. These three parts belong strictly to 
Eurasia. (4) Part of the coastal region of Indo-Africa, 
terraced downwards in successive horizontal planes from 
the Shot, reaching the sea in the Little Syrte, and con- 
tinuing to the southern depressions of Syria. Malta and 
Gozo are the only islands of the Mediterranean which 
can be associated with this section, and, per contra , the 
mountain chain of north-west Africa belongs to Eurasia. 
Murray (1888) estimates the total area of the Mediter- 
ranean at 813,000 square miles. Karstens (1894) breaks 
it up into parts as follows : — 


Western Mediterranean 
Sicilian- Ionian basin . 
Greece and Levant basin 
Adriatic Sea 


841,593 sq. km. 
767,658 „ 

769,652 ., 

130,656 


Total . . 2,509,559 „ 

Murray estimates the total surface of the Mediterranean 
drainage area, with which muBt be included the Black Sea, 
at 2,934,500 square miles, of which 1,420,800 are Eurasian 
and 1,513,700 are African. The principal rivers entering 
the Mediterranean directly are the Nile from Africa, and 
the Po, Rhone, and Ebro from Europe. 

The physical divisions of the Mediterranean given above 
hold good in describing the form of the sea- bed. The 
western Mediterranean is cut off by a bank crossing the 
narrow strait between Sicily and Cape Bon, usually known 
as the Adventure Bank, on which the depth is nowhere 
200 fathoms. The mean depth of the western basin is 
estimated at 881 fathoms, and the deepest sounding 
recorded is 2040 fathoms. In the eastern Mediterranean 
the mean depth is nearly the same as in the western basin. 
The Sicilian-Ionian basin has a mean depth of 885 fathoms, 
and the Levant basin, 793 fathoms. Deep water is found 
close up to the coast of Sicily, Greece, Crete, and the edge 
of the African plateau. The steejKjst slope observed 
occurs off the island of Sapienza, near Navarino, where 
1720 fathoms has been obtained only 10 miles from land. 
In 1897 the ship Washington obtained depths of 2220 
fathoms in the middle of the eastern Mediterranean, and 
the Austrian expeditions in the Pola discovered in the 
“Pola Deep” (35° 44' N., 21° 45' E.), south-west of 
Cape Matapan, a maximum depth of 2406 fathoms. 
Between these two deep areas a ridge runs in a north- 
westerly direction 550 fathoms from the surface — possibly 
a projection from the African plateau. Another bank 
1100 fathoms from the surface runs south from the east 
end of Crete, Separating the Pola Deep from the depths of 
the Levant basin, in which a depth of 1960 fathoms waB 
recorded near Makri on the coast of Asia Minor. The 
later expedition of the Pola discovered the “Rhodes 
Deep” (36° 5' N., 28° 36' E.), with a maximum depth 
of 2110 fathoms : this deep is closed to the south-east by 
a ridge running south-east, over which the depth is 1050 
fathoms. Off the coast of Syria the Pola obtained four 
soundings of more than 1100 fathoms, and between Cyprus 
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and the coast of Asia Minor only two over 550 fathoms. 
Murray gives the following figures for the areas and 
volumes of the Mediterranean at different depths : — 


Depth. 

Area. 

Volume. 

Fathom*. 

&j. Mile*. 

Oub. Mile*. 

0- 100 . 

201,300 

261,650 

80,950 

100- 500 . 

220,850 

600-1000 . 

81,800 

189,200 

217,050 

1000-2000 

263,250 

Over 2000 

16,600 

1,750 


813,000 

709,800 


which gives a mean depth over all of 768 fathoms. The 
following table is due to Karstens : — 

• Volume. Moan Depth. 

Cub. Km. Fathom*. 

Woatem Mediterranean . . 1,856,612 881 

fiici 1 iati* Ionian basin . 1,242,519 885 

Levant 1,116,599 798 

Adriatic Hea .... 81,844 188 

Meteorology. — As already stated, the “Mediterranean 
region ” forms a distinct climatic unit, due to the Mediter- 
ranean Sea. The prevailing winds in this region, which 
the sea traverses longitudinally, are westerly, but the sea 
itself causes the formation of bands of low barometric 
pressure during the winter season, within which cyclonic 
disturbances frequently develop, while in summer the 
region comes under the influence of the polar margin of the 
tropical high pressuro belt. Hence the Mediterranean 
region is characteristically one of winter rains, the dis- 
tinctive feature becoming less sharply defined from south 
to north, and the amount of total annual fall increasing in 
the same direction. The climate becomes, on the whole, 
more continental in t.y}>o from west to east, but there are 
great local irregularities — the elevated plateaux of Algeria 
and Spain cause a rise of pressure in winter and dolay the 
rainy seasons : tho rains set in earlier in the west than in 
the east, and the total fall is greater. Temperature varies 
greatly, the annual mean varying from 56° F. to 77° F. 
In the west the Atlantic influence limits tho mean annual 
range to about 1 0°-l 2° F., but in the east this increases 
to 36" and evon 40°. Autumn is warmer than spring, 
especially in tho coastal regions, and this is exaggerated in 
the eastern region by local land winds, which replace the 
cool sea-breezes of summer : overcoats are ordinarily worn 
in Spain and Italy till July, and are then put aside till 
October. Local winds form an important feature in nearly 
all the coast climates of the Mediterranean, especially in 
winter, where they are primarily caused by the rapid change 
of temperature from tho sea to the snow-clad hinterlands. 
Cold dry winds, often of great violence, occur in the 
Rhone valley (the Mistral), in Istria, and Dalmatia (tho 
Bora), and in the western Caucasus. In summer a north- 
west “ trade ” wind, the Maestro, occurs in the Adriatic. 
The Sirocco is a cyclonic wind characteristic of the winter 
rainy season ; in the Adriatic it is usually accompanied by 
cloud and moisture, often by rain. In Sicily and southern 
Italy the Sirocco occurs at all seasons ; it is a dry, dusty 
wind from south-east or south-west. The dust is chiefly of 
local origin, but partly comes from the Sahara. Similar 
winds are met with in Spain (tho Levechc), but they roach 
their greatest development in tho Simooms of Algeria and 
Syria, and the Khamsin of Egypt. 

Temperature. — The mean surface temperature of the 
waters of the Mediterranean falls from south-east, where it 
is over 70°, to north-west, the average at the coast of the 
Gulf of Lyons being 60°. The isothermal of 65° runs from 
Gibraltar to the north of Sardinia, and thence by the 
Strait of Messina to the Gulf of Corinth. A similar dis- 
tribution is found 100 fathoms from the surface, tem- 
perature falling from 60° in the levant to 55° oast of 
Gibraltar. At 200 fathoms temperature falls in the same 
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way from 58* to 55*, but below 250 fathoms temperatures 
are practically uniform to the bottom, 55*5* in the western 
basin and 56*5° in the eastern. The bottom temperature 
observed in the Pola Deep was 56*3°. 

Salinity . — In the extreme west the salinity of the 
surface water is about 36*3 per mille , and it increases 
eastwards to 37*6 east of Sardinia and 39*0 and upwards 
in the Levant. Observations of salinity in the depiths of 
the western Mediterranean are very deficient, but the 
average is probably between 38*0 and 38*5. In the 
eastern basin the Pola expedition observed salinities of 
38*7 to 39*0 to the east of a line joining Cape Matapan 
with Alexandria, and 38*2 to 38*7 to the west of it. The 
salter waters apparently tend to make their way westwards 
close to the African coast, and at tho bottom the highest 
salinities have been observed south of Crete. Evnitzki 
states that the saltest water of the whole basin occurs in 
the Aegean Sea. 

Circulation. — There is little definite circulation of water 
within the Mediterranean itself. In the straits joining it 
with the Atlantic and the Black Sea the fresher surface 
waters of these seas flow inwards to assist in making good 
the loss by evaporation at the surface of the Mediterranean, 
and in both cases dense water makes its way outwards 
along the bottom of the channels, the outflowing currents 
being less in volume and delivery than the inflowing. 
Elsewhere local surface currents are developed, either drifts 
due to the direct action of the winds, or streams produced 
by wind action heaping water up against the land, but 
these nowhere rise to tho dignity of a distinct current 
system, although they are often sufficient to obliterate the 
feeble tidal action characteristic of the Mediterranean. 
Dr Natterer, tho chemist of tho Pola expeditions, has 
expressed the opinion that the poverty of the pelagic fauna 
is solely due to tho want of circulation in the depths. 

Deposits . — A great part of the bottom of the Mediter- 
ranean is covered with blue muds, frequently with a yellow 
upper layer containing a considerable proportion of car- 
bonate of lime, chiefly shells of pelagic Foraminifera. In 
many parts a calcareous or silicious crust, from half an inch 
to three inches in thickness, is met with; and Natterer 
suggested that the formation of this crust may be due 
to the production of carbonate of ammonium where 
deposits containing organic matter are undergoing oxida- 
tion, and the consequent precipitation of carbonate of lime 
and other substances from the waters nearer the surface. 
This view, however, has not met as yet with very general 
acceptance. (h. n. d.) 

Meerane, a town of Germany, 9 miles by rail north 
of the town and in the circle of Zwickau, kingdom of 
Saxony; station on the Gossnitz - Glauchau railway. 
It has real , commercial, and technical schools, and is 
one of the most important places in Germany for the 
manufacture of woollens and mixed cloths, having, in 
addition to work done in houses, 9 weaving mills, a 
worsted-spinning mill, and other factories. Population 
(1890), 22,446 ; (1901), 23,797. 

Meerut, a city, district, and division of British 
India, in the North-West Provinces. The city is half- 
way between the Ganges and the Jumna, and has two 
stations on the North-Western Railway, 37 miles north-east 
from Delhi. Population (1881), 99,965; (1891), 119,390 ; 
(1901), 118,642; municipal income (1 897-98), Rg. 2, 06, 111, 
mainly derived from octroi; incidence of taxation, R.l:2:l 
per head ; registered death-rate (1897), 35*7 per thousand. 
It is the headquarters of a military division, with accom- 
modation for horse and field artillery, British and native 
cavalry and infantry. The aided college, opened in 1895, 
had 63 students in 1896-97. There are 3 high schools, 
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and 25 prin ting -presses, most of which issue a vernacular 
newspaper, besides 3 literary associations. The municipal 
water-works provides 7 gallons a day of filtered water 
per head, at a total cost of about 6 annas per thousand 
gallons. 

Tho district of Mxs&ut forms part of tlio upper Doab, or tract 
between the Ganges and the Jumna, extending from river to 
river. Area, 2370 square miles; population (1381), 1,313,137; 
(1891), 1,391,458 ; (1901), 1,539,917, showing an increase of 6 per 
cont. between 1881 and 1891, and of 107 per cent, between 1891 
and 1901 ; average density, 649 persons per square mile. Tho land 
revenue and rates were Ks. 26, 3 1,762, the incidence of assessment 
being R.l:7:5 per acre; the cultivated area inl896-97 wasl,068,875 
acres, of which 265,912 were irrigated, including 172,254 from 
Government canals ; number of police, 3009 ; number of vernacular 
schools, 294, with 8119 pupils ; registered death-rate (1897), 
27*8 per thousand. The principal crops are wheat, pulse, millet, 
sugar-cane, cotton, and indigo. There are 63 indigo factories, 
with an out-turn valued at Ks. 4, 58, 000. The district is watered 
by the eastern Jumna canal, and also by two branches of the 


Gangos canal. It is traversed by the North-Western Railway, and 
also contains Ghuziabad, the terminus of the East Indian systom, 
whence a branch runs to Delhi and another (under construction) 
to Morad&bad. 

Tho division of Mkkrit comprises the northern portion of the 
Doab. It consists of the six districts of Dehra Dun, Saharanpur, 
Muzaffarnagar, Meerut, Bulandshahr, and Aligarh. Area, 11,326 
square miles; population (1881), 6,141,204 ; (1891), 5,326,833 ; 
(1901), 5,983,302, showing an increase of 12*3 per cent, between 
1891 and 1901 ; avorage density, 628 persons per square mile. 

Megalopolis. — The site of Megalopolis was ex- 
cavated by numbers of the British School at Athens in 
the years 1 890-92. No early remains were to be expected, 
since the city was founded by Epaminondas in 370 B.c. to 
unite the scattered Arcadians as a counterpoise to the 
power of Sparta ; but on the other hand, the description of 
Pausanias indicated that the town was laid out on a plan 
specially adapted to the federal capital, and this descrip- 
tion is bo clear and explicit that it enabled Curtius, in his 
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Peloponnesos, to give a conjectural plan that was found to portico of Philip, a splendid building, which bounded the 
tally in most respects with the reality. The town was agora on the north ; it was 300 feet long, with three rows 
divided into two approximately equal parts by the river of columns running its whole length, three in tho outer 
Helisson, which flows through it from east to west. Tho line to each one in the two inner lines ; it had a slightly 
line of the walls may still be traced, partly by extant projecting wing at either end. At the south-west of the 
remains, partly by the contours it must have followed, agora was found the precinct of Zeus Soter : it consists of a 
and confirms the estimate of Polybius that they had a square court surrounded by a double colonnade, and faced 
circuit of 50 stades or about miles. It is difficult on the west side by a small temple ; on the east side was 
to see how the river bed, now a broad and shingly waste, an entrance or propylaeum approached by a ramp. In 
was dealt with in ancient times ; it must have been the midst of the court was a great substructure which has 
embanked in some way, but there are no remains to show been variously interpreted as an altar or as the base of tho 
whether the fortification wall was carried across the river great group of Zeus and Megalopolis, which is recorded to 
at either end, or along the parallel embankments so as to have stood here. North of this was the Stoa Myropolis, 
make two separate enclosures. There must have been, in forming the east boundary of the agora, and, betwoon this 
all probability, a bridge to connect the two halves of the and the Stoa of Philip, tho Archcia or municipal offices, 
city, but the foundations seen by Leake and others, and These buildings wore of various dates, but seem all to fit 
commonly supposed to belong to such a bridge, proved to into a harmonious plan. The buildings on the south and 
l)e only the substructures of the precinct of Zeus Soter. west of the agora have been almost entirely destroyed 
The buildings to the north of the river were of a municipal by the Helisson and a tributary brook. On the south 
character, and were grouped round the square agora. One, bank of the river were the chief federal buildings, the 
of which the complete plan has been recovered, is the theatre (noted by Pausanias as the largest in Greece), 
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and the Thqrsilion or parliament hall of the ten thousand 
Arcadians. These two buildings form part of a common 
design, the great portico of the Thersiiion facing the 
orchestra of the theatre. As a consequence of this 
arrangement, the plan of the theatre is abnormal. The 
auditorium has as its lowest row of seats a set of 
“ thrones ” or ornamental benches, which, as well as the 
gutter in front, were dedicated by a certain Antiochus ; 
the orchestra is about 100 feet in diameter ; and in place 
of the western parados is a closed room called the Scano- 
theca. The chief peculiarity, however, lies in the great 
portico already mentioned, which has its base about 4 feet 
6 inches above the level of the orchestra. It was much too 
lofty to serve as a proscenium ; yet, if a proscenium of the 
ordinary Greek tyj»e were erected in front, it would hide 
the lower part of the columns. Such a proscenium was 
actually erected in later times ; and beneath it were the 
foundations for an earlier wooden proscenium, which was 
probably erected only when required. In later times steps 
were added, leading from the base of the portico to the 
level of the orchestra. The theatre was probably used, 
like the theatre at Athens, for political assemblies ; but 
the adjoining Thersiiion provided covered accommodation 
for the Arcadian ten thousand in wet weather. It is a 
building unique in plan, sloping up from the centre 
towards all sides like a theatre. The roof was supported 
by columns that were placed in lines radiating from the 
centre, so as to obscure as little os possible the view of an 
orator in this position from all parts of the building; 
there were two entrances in each side. It needs but a 
little imagination to appreciate the public buildings of 
Megalopolis us a splendid and unique example of federal 
and municipal architecture on a scale worthy of the 
principles which they represented. 

See Excavation* at Megalopolis (E. A. Gardner, W. Loring, G. C. 
Richards, W. J. WoodhouBe ; Architecture, by R. W. Schultz). — 
Supplementary Paper iNsued by the Society for the Promotion of 
Hellenic Studies, 1892; Journal of Hellenic Studies, xiii. p. 328, 
A. G. Bathor ; p. 319, E. F. Benson (“Thersiiion”); 1898, p. 16, 
J. B. Bury (“Double City”); Ddrpfeld (“ Das Griechische Theater”); 
Puchsteiu, 1 ‘Griechische Buhno h (Theatre). (e. or.) 

Melderichp a commune of Prussia, in the Rhine pro- 
vince, 2 J miles north-east of Ruhrort, whose harbour is in 
great part within its confines. Large iron and steel works, 
coal-mines, saw-mills, brick-works, machine-shops, and rope- 
walks furnish the principal occupations of the inhabitants. 
Population (1885), 16,105; (1900), 33,684. 

Melktlla, a division and district in Upper Burma. 
The division includes the districts of Meiktila, Kyauks&, 
Yamithin, and Myingyan, with a total area of 10,854 
square miles, and a population of (1891) 902,370, and 
(1901) 994,432, showing an increase of 10*2 per cent., and 
giving a density of 91 inhabitants to the square mile. 
There wore 3573 villages in 1898—99, paying a revenue of 
Iis.23,23,193. All but a small portioh of the division 
lies in the so-called rainless district or dry zone, and the 
bulk of the cultivation is dependent on irrigation. 

Meiktila District is the most easterly of the districts 
in the dry zone, and has an area of 2178 square miles. It 
lies between Kyaukse, Myingyan, Yamfcthin, and on the 
east touches the Shau States. The general character of 
the district is that of a slightly undulating plain, the 
gentle slopes of which are composed of black “ cotton ” 
soil and are somewhat arid. The only hills above 300 
feet are on the slopes of the Shan hills. The lake is the 
chief feature of the district. It is artificial, and according 
to Burmese legend was begun 2400 years ago by the 
grandfather of the Buddha Gautama. It is 7 miles long, 
averages half a mile broad, and covers an area of 3£ square 
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miles. Its depth is considerable, and with the Minhla and 
other connected lakes it irrigates a large extent of country. 

There are small forest reserves, chiefly of outch, in the dis- 
trict. Large numbers of cattle are bred. The chief agricultural 
products are, in their order, rice, sesamum, cotton, peas, maize, 
millet, and grain. The population of the district was (1891) 
206,794 ; ana (1901) 252,702, which gives an average of 116 to 
the snufure mile. Famines in 1891, 1895, and 1896 led to con- 
siderable emigration. Many families have returned, but the 
population is thought to have decreased. The climate is healthy 
except in the sub-montane townshipB. The temperature rises to 
100 u and over between the months of March ana June, and the 
mean minimum in January is about 61°. The rainfall is very 
uncertain. The higheHt recorded has been 86*79 inches in 1898, 
and the lowest 25*69 in 1891. The district has the name of being 
the healthiest in Upper Burma. There were 1066 villages in 
1898-99, paying Rs. 4, 67, 190 revenue. The vast majority of the 
population are Buddhists. The headquarters town, Mbixtila, 
stands on the banks of the lake. It had a population of 4686 in 
1891. A wing of a British regiment is stationed here. A branch 
railway connects it at Thazi station with the Rangoon-Mandalay 
line, and continues westward to its terminus on the Irrawaddy 
at Myingyan. 

Meilhac, Henri (1831-1897), French dramatist, 
was born in Paris in 1831, and while still a young man 
began writing fanciful articles for the newspapers and 
vaudevilles for the theatres, in a vivacious boulevardier 
spirit which brought him to the front About 1860 he 
met Ludovic Hal6vy, and the two began a system of 
collaboration in writing for the stage which lasted for 
twenty years. An account of their work is given under 
Hal^vv. Meilhac wrote a few pieces also with lesser 
collaborators. In 1888 ho was elected to the Academy. 
He died at Paris in 1897. 

Melnlngen, a town of Germany, capital of the 
duchy of Saxe-Meiningen, on the right bank of the Werra, 
embowered in forests, 39 miles south of Eisenach by rail. 
In the town are the Henneberg House, with the collec- 
tions of the Henneberg Antiquarian Society ; an arsenal, 
hall of the diet, and high school (with natural history 
collection). The Meiningen Company of actors, which 
won unstinted applause for the general level of excellence 
it attained and the effective tout ensemble of its staging, 
was dissolved in 1890 after a career of sixteen years. A 
new parish church was built in 1888. Busts of Brahms 
(1899) and Jean Paul (who lived here in 1801-03) adorn 
the town. Population (1885), 11,448 ; (1900), 14,518. 

Melsten, a town of Germany, at the influx of the 
Triebisch and tho Meisse into the Elbe, 14 miles by rail 
north-west by west of the town and in the circle of 
Dresden, kingdom of Saxony. It has a progymnasium, a 
real school and a commercial school, and a monument to 
Bottger (1892). The royal porcelain manufactory employs 
from 700 to 800 workmen. Population (1890), 17,875; 
(1900), 20,123. On 1st January 1901 Colin (11,309 in 
1900), on the Elbe, was incorporated with Meissen, giving 
the latter a total population of 31,432. 

Melseonler, Jean Louis Ernest (1815- 

1891), French painter, was born at Lyons on 2 1st February 
1815. From his schooldays he showed a marked taste 
for painting, to which some early sketches, dated 1823, 
bear witness. After being placed with a druggist, he 
obtained leave from his parents to become an artist, and, 
owing to the recommendation of a painter named Potier, 
himself a second class Prix de Rome, he was admitted to 
L6on Cogniet’s studio. He paid short visits to Rome 
and to Switzerland, and exhibited in the Salon of 1831 
a picture then called “ Les Bourgeois Flamands ” (“Dutch 
Burghers”), but also known as “The Visit to the Burgo- 
master,” subsequently purchased by Sir Richard Wallace, 
in whose collection (at Hertford House, London) it is, with 
fifteen other examples of this painter. It was the first 
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attempt in France in (he particular genre which was 
destined to make Meissonier famous : microscopic painting 
— miniature in oils. Working hard for daily bread at 
illustrations for the publishers — Curmer, Hetzel, and 
Dubocher — he also exhibited at the Salon of 1836 the 
“Chess Player” and the “Errand Boy.” After some not 
very happy attempts at religious painting, he returned, 
under the influence of Chenavard, to the class of work 
he was bom to excel in, and exhibited with much success 
the “Game of Chess” (1841), the “Young Man playing 
the ’Cello” (1842), “The Painter in his Studio” (1843), 
“The Guard Boom,” the “Young Man looking at Draw- 
ings,” the “Game of Piquet” (1845), and the “Game 
of Bowls ” — works which show the finish and certainty of 
his technique, and which assured his success. After his 
“Soldiers” (1848) he began “A Day in June,” which was 
never finished, and exhibited “A Smoker” (1849) and 
“Bravos” (“ Les Bravi,” 1852). In 1855 ho touched the 
highest mark of his achievement with “The Gamblers” 
and “ The Quarrel ” (“ La Rixe ”), which was presented by 
Napoleon III. to the English Court(see Plato). His triumph 
was sustained at the Salon of 1857, when he exhibited nine 
pictures and drawings; among them the “Young Man of 
the Time of the Regency,” “ The Painter,” “ The Shoeing 
Smith,” “The Musician,” and “A Reading at Diderot’s.” 
To the Salon of 1861 he sent “The Emperor at Solferino,” 
“A Shoeing Smith,” “A Musician,” “A Painter,” and 
“M. Louis Fould”; to that of 1864 another version of 
“ The Emperor at Solferino,” and “ 1814 ” (see Plate). Ho 
subsequently exhibited “A Gamblers’ Quarrel” (1865), 
and “Desaix and the Army of the Rhine” (1867). 
Unspoiled by his success, Meissonier continued to work 
with elaborate care and a scrupulous observation of nature. 
Some of his works, as for instance his “ 1807,” remained 
ten years in course of execution. To the great Exhibition 
of 1878 he contributed sixteen pictures : the portrait of 
Alexandre Dumas which had been seen at the Salon of 
1877, “Cuirassiers of 1805,” “A Venetian Painter,” 
“ Moreau and his Staff before Ilohenlinden,” a “ Portrait 
of a Lady,” the “ Road to La Salice,” “ The Two Friends,” 
“The Outpost of the Grand Guard,” “A Scout,” and 
“Dictating his Memoirs.” Thenceforward he exhibited 
less in the Salons, and sent his works to smaller exhibi- 
tions. Being chosen as president of the Great National 
Exhibition in 1883, he was represented there by such 
works as “The Pioneer,” “The Army of the Rhine,” 
“The Arrival of the Guests,” and “Saint Mark.” On 
24th May 1884 an exhibition was opened at the Petit 
Gallery of Meissonier’s collected works, including 146 
examples. As president of the jury on painting at the 
Exhibition of 1889 he contributed some new pictures. 
In the following year tb . > ow Salon was formed (the 
National Society of Fin* Aks), and Meissonier was the 
president. He exhibited acre in 1890 his picture “ 1807 ” ; 
and in 1891, shortly aft r his death, his “Barricade” was 
displayed in the same place. A less well-known class of 
work than his |>aint:ng is a series of etchings : “ The 
Last Supper,” “ The Skill of Vuillaume the Lute Player,” 
“The Little Smoker,” “Tho Old Smoker,” the “Prepara- 
tions for a Duel,” “ Anglers,” “ Troopers,” “ The Reporting 
Sergeant,” and “ Polichinelle,” in the Hertford House 
•collection. He also tried his hand at lithography, but the 
prints are now scarcely to be found. Of all the painters 
of the century, Meissonier was one of the most fortunate 
in the matter of payments. His “Cuirassiers,” now in 
the late due d’Aumale’s collection at Chantilly, was bought 
from the artist for £10,000, sold at Brussels for £11,000, 
and finally resold for £16,000. Besides his genre portraits, 
he painted some others: those of “Doctor Lefevre,” of 
“Chenavard,” of “Vanderbilt,” of “Doctor Guyon,” and 
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of “Stanford.” He also collaborated with the painter 
FranQais in a picture of “The Bark at St Cloud.” In 
1838 Meissonier married the sister of M. Steinheil, a 
painter. Meissonier was attached by Napoleon III. to 
the Imperial Staff, and accompanied him during the 
campaign in Italy and at the beginning of tho war in 
1870. During the siege of Baris in 1871 he was colonel 
of a marching regiment. In 1840 he was awarded a 
third-class medal, a second-class medal in 1841, first-class 
medals in 1843 and 1844, and Medals of Honour at the 
groat exhibitions. In 1846 he was appointed Knight of the 
Legion of Honour and promoted to the higher grades in 
1856, 1867 (29th June), and 1880 (12th July), receiving 
the Grand Cross in 1889 (29th October). He nevertheless 
cherished certain ambitions which remained unfulfilled. 
He hoped to become a professor at the Feole des Beaux 
Arts, but the appointment he desired was never given 
to him. On various occasions, too, ho aspired to be 
chosen deputy or made senator, but he was not elected. 
In 1861 he succeeded Abel de Pujol as member of the 
Academy of Fine Arts. On the occasion of the centenary 
festival in honour of Michael Angelo in 1875 he was the 
delegate of the Institute of France to Florence, and Hpoke 
as its representative. Meissonier was in his day an 
admirable draughtsman upon wood, his illustrations to Les 
Contes Rtmois (ongraved by Lavoignat), to Lamartine’s 
Fall of an Angela to Paul and Virginia , and to The 
French painted by Themselves being among the best 
known. The leading engravers and etchers of France 
have been engaged upon plates from the works of Meis- 
sonier, and many of these plates command the highest 
esteem of collectors. Meissonier died in Paris on 21st 
January 1891. His son, Jean Charles Meissonier, also a 
painter, was his father’s pupil, and was admitted to the 
Legion of Honour in 1889. 

Seo Alexandre. Ilistoire de la print ure militaire cn France . 
Paris, 1891. — Laurens. Notice mr Meissonier. Paris, 1892. — 
Gr£akd. Meissonier. Paris and London, 1897. T. G. Dumas. 
Mattres modemes. Paris, 188*1.— Oil. Koiimkntjn. Meissonier , sa 
vie — son oeuvre. Paris, 1901. — J. W. Mollktt. Illustrated Bio- 
graphies of Modem Artists : Meissonier. London, 1882. (h. Fr.) 

Me Kong, or Mk Nam Kong (pronounced Kawng) } 
sometimes known as tho Cambodia river, the great 
river of Tndo-China, and one of the most interesting of 
the remarkable rivers of south-eastern Asia which have 
their origin in the Tibetan highlands. Rising in about 
33° 17' N. and 94' 25' E., it is known as the Gergu 
river, and flows south-eastwards through Chinese Tibetan 
territories to Chiamdo, on the great east and west caravan 
route from China to Lhasa,. At this point it is about 
10,000 feet above sea-level. From here, under the name 
Nam Chu or Chiamdo Chu, it flows southwards through 
little-known mountain wastes. Below Dayul in lat. 29° 
it is known by the Chinese name of Lantsan Kiang. For 
the next 300 miles of its course the Lantsan Kiang, or, as 
it soon becomes known among the Tai jKJoplcs inhabiting 
its rugged valley, the Me Kong, is very little known to 
us. The river Aowb beneath bare and rocky walls. A 
few scattered villages of Lusus and Mossos exist in this 
region : there is no trade from north to south. In 25° 18' 
N. the Tali-Bliamo caravan route, which lias been so ably 
described by Colborne Baker, crosses the river by one 
of those iron suspension bridges which arc a feature of 
Yunnan, at a height of 4700 feet above sea-level. From 
this point to Chieng or Keng Hung, the head of the old 
confederacy of the Sibsawng Punna or Twelve States, it is 
little known ; the fact that it falls some 900 feet for each 
degree of latitude is sufficient indication of tho character 
of the river. Between the 22nd and 23rd parallels the 
Burma Yunnan Railway, which is being pushed up 
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through the Shan States, will cross into Chinese territory. 
Under the provisions of the Anglo-French agreement of 
January 1896, from the Chinese frontier southwards to the 
mouth of the Nam Huok the Me Kong forms the frontier 
between the British Shan States on the west and the 
territories acquired from Siam by France in 1893. By 
the treaty of 1893, from that point southwards to about 
13° 30' N. it is also the frontier between French Indo- 
china and Siam, and a special zone extends 25 kilometres 
inland from the right bank, within which the Siamese 
Government agreed not to construct any fortified port or 
maintain any armed force. Below the Siamese Shan town 
of Chiong Sen the river takes its first great easterly bend 
to Luang Prabang, being joined by some rather important 
tributaries. This portion of the river is considerably 
obstructed by rapids. The country is mountainous, and 
the vegetation at the lower heights begins to assume a 
thoroughly tropical aspect. From Luang Prabang the river 
cuts its way southwards for two degrees through a lonely 
jungle country among fast-receding hills of low elevation. 
From Chieng Kan the river again turns eastwards along the 
18th parallel, forcing its way through one of the most 
serious rapid-barriers with which the native navigator has 
to contend, receiving some important tributaries from the 
highlands of Tung Chieng Kum and Chieng Kwang, the 
finest country in Indo-China. In 104° E. the river 
resumes a southerly course through a country but thinly 
copied. At Komarat (1G U N.) the fourth serious rapid- 
arrier occurs, some 60 miles in length, and the last at 
Kawng in 14° N. From here to its outfall in the China 
Sea the great river winds for some 400 mileB through the 
French territories of Cambodia and Cochin China, and to 
its annual overflow these countries owe the extraordinary 
fertility of their soil. The uselessness of this great river 
os a commercial highway has been amply demonstrated, 
a?nd it is noticeable that, with the exception of Luang 
Prabang and Pnompenh, there is not a single populous 
town along the whole 2000 miles of its stormy course. 

AUTHORITIES. — Mujor Bowk it. Oeogr. Journal , vol. i. No. 5. 
— WoodviMjB Roukhill. Oeogr. Journal , vol. iii. No. 5. — 
G a UN i icr, Francis. Voyage $ Exploration en Indo- Chine . — 
Oolbornk Baker. Report of the Grosvenor Mission, in R. G . S. 
SuppL Papers, vol. i. pt. i. — Cooper. Travels of a Pioneer of 
Commerce. 1871.— L’Awifc Dksoodins. Le Thibet — Ilnxui 
Mouhot. Travels in Indo- China . — Princo Henri d'OrlAanh. 
Oeogr. Journal , vol. viii. No. 6 ; and Around Tonkin and 
Siam , 1894 ; and Tonkin to India , 1898. — Lord Lamington. 
Proc. It. G. S. vol. xiii. No. 12.— Archer, W. J. Report on a 
Journey in the Me Kong Valley . — G on oral Woodtjiorpk. Oeogr. 
Journal , vol. vii. No. 6. — Beckett, W. R. I). Report on Karat 
Plateau and Lower Me Kong. — Lord Curzon. “Journeys 
in French Indo- China,” Oeogr. Journal , vol. ii. No. 8.— 
M 'Cahtii v. Refhtrt on a Survey in Siam. 1 894. — . Bulletins , Paris 
Geographical Society. — H. Warrington Smyth. Five Years in 
Siam. 1898. (h. W. Sm.) 

Melanesia. — In 1880 this insular region was 
almost a “No Man’s Land,” but has since boon entirely 
partitioned botwoen the Netherlands, Great Britain, Ger- 
many, and France, as shown in the subjoined table. A 
change of nomenclature has also been introduced in the 
insular section of the German possessions in Melanesia. 
But protests have been raised against these innova- 
tions, as contrary to all precedent and international 
etiquette, while tho new names, although now figuring on 
many maps, have not yet been officially adopted. The chief 
group affected is the Now Britain archipelago, which thus 
becomes the Bismarck archipelago ; the several members 
of the group — New Britain, New Ireland, and Duke of 
York — also becoming Ncu Pommern, Neu Mecklenburg, 
and Neu Lauenburg respectively. It should also be noticed 
that the section of Now Guinea assigned to Germany takes 
the official designation of Kaiser Wilhelm’s Land. Of the 


Solomon group, which by previous treaties had been dis- 
tributed in nearly equal parts between Germany and Great 
Britain, the former Power retains only the northern island 
of Bougainville, having ceded to Great Britain the two 
large islands of Choiseul and Ysabel by the convention of 
November 1899. Consequently, the parting line between 
the British and German possessions in the western Pacific, 
which formerly ran from New Guinea eastwards, and was 
then deflected in the Solomon group a long way to the 
south, must now be shifted northwards so as to run nearly 
due east through Bougainville Strait, and then north-east- 
wards between the Gilbert and Marshall groups, but so as 
to leave Ongtong-Java to Germany. 

Political Divisions of Melanesia (1900). 

Dutch Possessions — Area In »q. mile*. Pop. (e»t) 

West New Guinea .... 152,000 240,000 

German Possessions — 

North - East New Guinea (Kaiser 
Wilhelm’s Land) .... 72,000 110,000 

New Britain (Bismarck) and Ad- 
miralty Archipelagos 28,000 180,000 

Bougainville ..... 6,000 (?) 10,000 

British Possessions — 

South-East New Guinea, with the 
D’Entrecasteaux and Louisiado 

groups 90,540 

Solomon group (except Bougainville) 20,000 200,000 

Santa Crus and Banks groups . . 950 9,000 

FJji with Rotuma .... 8,000 122,000 

French Possessions — 

Now Caledonia and Loyalties . 7,680 51,000 

Anglo-French Dual Control — 

New Hebrides 8,000 70,000 

Total Melanesia . . . 398,120 992,000 

Dutch New Guinea, which oomprises the western half of the 
island as far as a conventional line coinciding with 141° E. y is 
dependent on the Residency of Ternate, in the Moluccas. Kaiser 
Wilholni's Land was declared a German protectorate in 1884, 
and since 1890 the territory has been entrusted for administrative 
and general purposes to the Gorman New Guinea Company, which 
has also taken charge of the other German possessions in Melan- 
esia and the Pacifio Ocean. Over the New Britain archipelago and 
neighbouring islands a German protectorate was proclaimed in 
1884. (For these and British New Guinea see New Guinea. For 
tho British Solomon Islands see Solomon Islands. For Anglo- 
French Melanesia boo New Hebrides. For Fiji and New Cale- 
donia see tho respective articles.) 

Authorities. — Dr R. H. Codrington. The Melanesian 
Languages. Oxford, 1885 ; and The Melanesians . Oxford, 1891. 
— Dr F. II. H. Gitillemard. Australasia , vol. iL London, 
1894. — Joachim Gkak Peril. Studien, Ac ., aus der Sildsee . 
Brunswick, 1899. — Woodford, Resident Commissioner. Report 
on the British Solomon Islands , No.’ 275, 1897-98. — Sir W. Mac- 
Gregor. Journey across New Guinea . London, 1897. — H. C. 
Webster. Through New Guinea , Ac. London, 1878. 

(A. H. K.) 

Melbourne, tho capital of the state of Victoria, 
and the most populous city in Australia, situated at the 
head of the largo bay of Port Phillip, on its northern bend, 
known as Hobson’s Bay, about 500 miles south-west of 
Sydney by land and 770 by sea, the position of the obser- 
vatory being 37° 49’ 53" S. and 144° 58' 32" E. Tho 
entrance to Port Phillip is narrow, and a bar, called “ The 
Bip,” occupies the entrance. Within the port there are a 
number of suburbs on either side, such as Sorrento and 
Queenscliff, at the Heads, and then Mentone, Carrum, 
Mordialloc, FrankBton, Bedcliff, Picnic Point, Brighton, 
and St Kilda. Then the busy wharfs of Port Melbourne 
and Williamstown are reached. Port Melbourne (formerly 
known as Sandridge) is one of the most important of 
the shipping suburbs of Hobson’s Bay, as the northern 
end of Port. Phillip is called. It is connected with tho 
city by railway and by cable tram, and besides its busy 
piers, it is a large manufacturing centre. On the opposite 
side of the bay to Port Melbourne is Williamstown. 
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Here the deep-sea linen are berthed beside the I Hobson’s Bay, is a winding narrow stream which has, by 
long piers, upon which a railway runs connecting the means of a system of canals and by dredging, been made 
wharf with the city. The river Yana, which runs into | navigable right into the heart of Melbourne for large 
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steamers. Navigation for large vessels ends at the Falls of the port, for constructing canals, dredging, and other- 
Bridge, but above tha t bridge the river is devoted to wise overcoming the natural disadvantages in the way of 
rowing and pleasure boats. The port of Melbourne is the Bafe navigation of the river and port, 
under the control of a Harbour Trust, established in 1877, The city proper is built upon long undulating hills, 
which has borrowed over £2,000,000 for the improvement rising from a shallow valley, once occupied by a small but 
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densely-wooded stream running into the river Yarra. This 
is now the site of Elizabeth Street, one of the principal 
streets of Melbourne. The original plan appears to have 
been to construct alternately wide and narrow streets 
running parallel with the river, the narrow streets to give 
access to the big business houses which would, it was 
foreseen, be built on the frontages of the main streets. 
The plan miscarried, for city space grew so valuable that 
large stores and business establishments have been erected 
in these lanes. The main streets are 99 feet wide, and 
the lanes or “ little ” streets somewhat less than half that 
width. On the crown of the eastern hill stand the Parlia- 
ment Houses, a massive square building, with a pillared 
facade to which broad steps lead up. This building is as 
yet unfinished, lacking the central tower. Within are the 
two legislative chambers — the assembly and the council. 
There are a fine library of reference for members, dining- 
rooms, billiard-room, committee-room, Speaker's room, and 
spacious well-kept grounds at the back of the building. 
Most of the streets are paved with hardwood blocks, and 
the main streets are traversed by cable trams, which 
radiate in all directions. The footpaths are broad and 
well paved, the streets are well lighted, and tree-planting 
has in many parts been successfully carried on. The 
public buildings and business houses are generally fine 
architecturally. At the top of Collins Street are the 
Treasury Buildings, a splendid block in brown freestone. 
A little farther on is St Patrick’s lloman Catholic 
Cathedral, built of hard bluostone, the sombre appearance 
of which detracts somewhat from the architectural beauty 
of the structure. There are two other churches in Collins 
Street, viz., the Independent Congregational Church and 
the Scots Church, on opposite corners of Russell and 
Collins Streets. The architecture of both churches is very 
striking, and their commanding site on the hill makes the 
spire of tho latter and the cam] anile of the former land- 
marks from all parts of the environs. St Paul's Cathedral 
(Anglican) is at the corner of Swanston Street and Flinders 
Street, near the Princes Bridge. The choice of a Bite was 
not a happy one, and this fine structure is hidden away 
on low-lying ground. Tho law courts are contained in 
a square block of buildings of classic design, with a 
central dome in the style of that of the Capitol at 
Washington. To these buildings all the courts have 
been removed, and are thus now under one roof. The 
Free Public Library and Art Gallery in Swanston Street 
possesses a splendid collection of volumes — considerably 
over 100,000 ill number. It is open on week-days, and is 
free. In tho art gallery the lower storey is devoted to 
sculpture. To the rear is the picture gallery, containing 
a fine collection of }>ain tings by modern European and 
Australian artists. In connexion with the picture gallery 
there is a travelling scholarship for students, subsidized by 
the state, which gives a largo sum annually to enable the 
prize - winners to pursue their studies in Paris, London, 
Rome, or Berlin. There are also in this building a 
technological museum and a collection of ethnical exhibits 
in the shape of Australian aboriginal and South Sea 
Island weapons of war, domestic utensils, and native 
manufactures. The Exhibition Building occupies a com- 
manding position on a hill in Carlton Gardens, its dome 
being the first object which strikes the visitor approaching 
the city either by land or water. The building, which 
housed the first International Exhibition held in Victoria, 
was opened in 1880. It consists of a nave 500 feet long 
and 160 feet broad, surmounted by the dome, with two 
annexes 460 feet long. A good deal of the building is now 
used for the purposes of an aquarium and picture gallery. 
Government House is situated at Toorak, and is sur- 
rounded by a large domain. To the northward are 


Melbourne University, Wilson Hall, and Ormond College. 
The General Post Office is situated at the corner of 
Bourke and Elizabeth Streets, a site which may be de- 
scribed as the very centre of the city. The Town Hall 
is at the corner of Collins and Swanston Streets, and 
possesses a large concert hall of good acoustic properties 
and a fine organ. The Trades Hall, Carlton, is a building 
of some importance, being the central meeting rooms of the 
trades unionists of Victoria and the focus of much political 
power. Melbourne University is undenominational, and 
was established in 1855. It received in 1898 a Govern- 
ment endowment of £12,750. There are three affiliated 
colleges, viz., Trinity (Episcopalian), Ormond (Presby- 
terian), and Queen's (Wesleyan). Ormond College is 
called after the late Frances Ormond, who contributed 
a sum of £82,000 towards its erection and endowment. 
The University Hall was built by the late Sir Samuel 
Wilson, after whom it is called Wilson Hall. In 1880 
women were admitted to the University, and since then 
there have been 139 lady graduates. Behind the University 
is the Natural History Museum. The Mint is situated 
between Latrobe and Lonsdale StreetR. From the opening 
in 1869 to the end of 1898, 20,892,650 oz. of gold had 
been received, valued at £82,873,785, and issued from 
the Mint as coin or bullion. There were 76,117,421 
sovereigns and 884,564 half-sovereigns issued, besides 
bullion to the value of £6,310,693. Other buildings 
subserving useful public ends are the Melbourne Hospital, 
tho Victoria Markets, the Custom House, the Alfred 
Hospital, and the Homoeopathic Hospital on 8t Kilda 
Road. There are also a deaf, dumb, and blind institution, 
and a lunatic asylum at Yarra Bend. The most notorious 
feature in connexion with later developments of the 
city architecture was the erection of tho “sky-scraper" 
buildings, which were the product of the “ boom " period. 
They soar into the sunshine to a height of thirteen or 
fourteen storeys, with lifts, electric light, and all modern 
embellishments ; but so far they have not been a financial 
success. 

Melbourne is up to date in all respects, and in none raoro so 
than in its means of communication. There are in all the import- 
ant buildings swift and secure elevators ; the telephone service is 
effective, the streets and many shops are lighted by electricity. 
But the tramway system is the best evidence of the modernity of 
the city. From the central area lines of swift-moving cable trams 
run to all tho suburban environs, such as St Kilda, Prahran, 
Williamstown, Port Melbourne, Richmond, South Melbourne, 
Fitzroy, Collingwood, Carlton, Botham, Ac. A tramway trust, 
representing twelve of the metropolitan municipalities, was formed 
under statutory authority, and was entrusted with powers to 
construct tramways through tho streets of the muniui] talities 
concerned. Tho trust has leased the trannvays to a private 
company on a 82 years’ lease, which in 1900 had 17 years to run ; 
and on the expiration of this period the councils have the power 
to acquire the system. Melbourne is the chief city of Australia 
from the point of view of population. In 1901 the population 
numbered 494,129; in 1891 it was 490,896. The Blight advanco 
in the decade was duo to the commercial depression and bank 
failures, and the exodus to West Australia consequent upon the 
discovery of gold in that colony. The proportion of the population 
in Melbourne compared with that of tho whole colony was, in 
1871, 28*27, in 1889, 82*81, and in 1891, 43*05. These figures 
are noteworthy as an example of the rcmarkablo aggregation of 
Imputations in the principal cities which is such a marked feature 
of Australian life. Melbourne is favoured in the matter of parks, 
gardens, and open Bpaces. The extent of the open spaces in the 
metropolitan area ta 5829 acres, including 604 acres unaer the joint 
control of the Government and the City Council. Royal Park 
has an area of 600 acres. It contains in the centre a splendid 
Zoological Gardens, having tho finest collection of wild animals and 
native fauna in Australia. Tho Botanic Gardens are situated ou 
tho banks of the river Yarra, They comprise 83 acres. But the 
most popular of the open-air resorts around Melbourne is the 
Flemington racecourse, where the “ Cup " is run. This is the great 
Australian horse-racing event of the year, and during Cup week 
there is a large influx of visitors from the other states. The race 
takes place on the first Tuesday in November, and the average 
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attendance on Cap day has, for some years, been 100,000 people. 
The principal theatre is the Princess, in Spring Street, opposite 
the Parliament Houses. It is a modern house, fitted with electric 
light and every convenience. The Theatre Royal, in Bourke Street, 
is one of the oldest as it is the largest of Melbourne theatres. 
The drainage of the city was for many years a subject of frequent 
denunciation, and is still decidedly defective. Broad deep glitters, 
with footbridges over them, carried off the house ana surface 
drainage. But now a comprehensive scheme of sewerage is being 
worked out throughout the city and suburbs, and in time even in 
point of drainage Melbourne will rank as a modem city. The 
city is supplied with water from the Yan Yean water- works, an 
artificial late at the foot of the Plenty Ranges, nearly 19 miles away. 
From thence the water lias been brought into the city and suburbs 
at a cost of £3,677,000. The Water and Sewerage Board, which 
manages this scheme, has a revenue of £1,251, 000 per annum. 
Melbourne was constituted a municipality in 1842. The value of 
rateable property, which grew enormously after the incorporation 
of the city, has declined since the year 1891. In that year, 
according to The Seven Colonies of Australasia , the annual value 
of rateable property was £6,533,717, and the capital value 
£89,939,287. In 1898 the annual value was only £3,973,357, and 
the capital valuo £60,626,915. However, the comparative position 
of Melbourne is still important. * * The annual value of Melbourne, ” 
says the authority quoted above, “is only surpassed by London, 
and to a small extent by Glasgow, in the British dominions.” The 
city is governed municipally by a council consisting of 24 aldermen, 
presided over by a mayor, ana is divided into seven wards. For 
parliamentary purposes Melbourne is divided into 25 electorates, 
returning 30 members. 

The suburbs are imi>ortant communities in themselves, and are 
thickly populated. They have their sejiarate municipal govern- 
ments, and most of their town halls are fine buildings, which vie 
with the public buildings of Melbourne. Amongst these are the 
town halls of South Melbourne, Prahran, Richmond, Collingwood, 
and South Yarra. Amongst the most populous suburbs are Colling- 
wood, 32,191 inhabitants; Richmond, 34,097; Prahran, 36,500; 
South Melbourne, 88,000; Fitzroy, 29,719 ; Williamstown, 13,449 ; 
St Kilda, 19,708 ; Brighton, 9534; Kew, 8781 ; Hawthorn, 20,000; 
Brunswick, 22,759; Essendon, 15,200; Footscray, 16,880; North 
Melbourne, 17,886; Port Melbourne, 11,039; Flemington and 
Kensington, 10,501. As a port Melbourne takes the first place 
as regards tonnage — though of course this is discounted by the 
fact that imports and exports in through liners are registered in 
Melbourne and swell the Melbourne tonnage, though the terminal 
port is Sydney. The tonnage entered and cleared in various 
periods was in 1881, 2,144,949 tons; in 1891, 4,362,138; and 
m 1899, 4,947,118 tons. The yearly movement of tonnage at 
Melbourne and Sydney far exceeds that of any of the porta of 
any other British possession, Hong Kong and Singapore excepted. 
Melbourne is a great manufacturing centre, and both city and 
suburbs have their distinctive industries. Within the metropolitan 
district there were, during 1898, 1375 manufactories employing 
40,021 hands, 27,694 of whom were males and 12,327 females. 
Details are only furnished in respect of the following industries : — 

Nature of Manufactory. No. A ^Xem" 

Tanneries, fellmongcrics, and wool-washing 

establishments 33 972 

Bacon and ham curing establishments . 7 87 

Blitter and cheeso factories, and creameries 10 1 67 

Flour-mills 10 258 

Breweries .12 680 

Tobacco, cigar, and snuff manufactories .13 764 

Boot factories 7tS 3618 

Brickyards and potteries . . .15 652 

Hoap and candle works .10 360 

Electric light works 7 137 

Gas and coke works 7 521 

Stone quarries 19 118 

Melbourne cemetery is situated to the north of the city, near 
Princes Park, and has been used as a burial-ground since 1853. 
Owing to the growth of the suburban population, which has 
prevented the extension of this cemetery, a large necropolis has 
been sot apart at Frankston, on the eastern shore of Hobson’s Bay, 
at some distance from the city. Melbourne has some good monu- 
ments and statues, amongst which may be named the statue of 
Queen Victoria in the Parliament Houses vestibule ; the statue 
to Sir Redmond Bany, outside the Public Library ; the statue 
to Bourke and Wills, explorers, which was formerly at the top of 
Collins Street, but was removed to Spring Street to make room 
for the cable tram ; the Gordon statue in Spring Street, which is a 
replica of the Gordon monument in Trafalgar Square, London ; and 
a statue to Daniel O’Connell outside St Patrick’s Cathedral. The 
laroc markets, erected at a cost of £80,000, stand in Bourke Street, 
and a brick market is situated iu Flinders Street. There wore 


formerly two railway stations— tty main station at Spencer Street 
and the Hobson’s Bay Railway station, as it was then called. Since 
then the Hobson’B Bay Company have handed over their lines to 
the Government, and the whole system is now managed by the 
railway commissioner. The Hobson's Bay line is now connected 
with the Spencer Street line. The Spencer Street station is not an 
ornate structure, being built of wood principally, but an imposing 
building is in contemplation to take its plaoe. There are in 
Melbourne, among its numerous state Bcliools, about thirty whose 
size and proportions entitle them to rank with the architectural 
ornaments of the city. They have each accommodation for from 
200 to 2000 scholars. There are many good private schools 
besidos. The principal defences are placed at Port Phillip Heads, 
and consist of batteries at Queenselifl, Point Ne]ican, Swan Island, 
Point Franklin, and the shoals in mid-channel. There is also 
an obsolete monitor, tho Cerberus, which lies in Hobson’s Bay. 
But as the state of Victoria participates in the subsidy to the 
Australian ImjHirial Defence Squadron, less reliance is now placed 
on the Cerberus , and the fleet ]>ays several visits annually to Port 
Phillip. There is a large graving-dock at Williamstown, the length 
of winch is 460 feet, and which cost £341,578. The mean temjwra- 
ture is 57*8°, corresponding with that of Washington in the United 
States, and of Madnd, Lisbon, and Messina. The mean tenqieratura 
is 6° less than that of Sydney and 7 U less than that of Adcluide — 
the result of a long BericH of observations being : spring, 67° ; 
summer, 65*3° ; autumn, 68*7° ; winter, 49 •2". The highest re- 
corded temporature in the shade was 117*7", and the lowest 27°. 
The average rainfall over a long scries of years was 25*58 
inches. (j. i>. f.) 

Melcombe Regis. See Weymouth. 

Meleda, formerly Melita (Slavonic, Ml jet), the 
most southern of the larger Adriatic islands of the 
Austrian province of Dalmatia. It is of volcanic origin, 
with numerous chasms and gorges, of which the longest, 
the Babinopolje, connects the north and south of the- 
island. Porto Palazzo, the principal harbour, on the north, 
is a port of call for tourist steamers, and contains the ruins, 
of an ancient palace. Population, 1617. 

Meleffnano, formerly Marignano, a town of the 
province of Milan, Lombardy, Italy, 11 miles south-east 
of Milan by the railway to Piacenza. It has manufactures 
of linen, silk, clothing, and bricks, and rice-husking. It 
was a stronghold of Milan in her great struggle against 
Lodi, and is famous for the victory of Francis 1. of France 
over the Swiss in 1515, and for the battle between the 
French and Austrians iu 1859. Population, about 6000. 

Mellila, a Spanish fortified station and penal settle- 
ment on the north coast of Morocco, to tho south of Cape 
Tres Forcas, with a population of 5432 in 1887 and. 
10,201 in 1897. The civil population is not important, 
but there is a strong garrison to protect the place against 
its turbulent neighbours, the lawless Arab Riff tribes, and 
to keep in order the large number of convicts. The town 
is on a peninsula connected with the mainland and outer 
lines of fortifications by a rocky isthmus. There is a light- 
house on the north of the town. The Yega of Melilla ex- 
tends to the south and west of the outer defences, and is. 
watered by the Oro river, whose course has been altered 
txshind Mount San Lorenzo to prevent this stream from 
flowing into the little harbour, which is only accessible to 
very small vessels ; the roadstead outside is safe anil has 
deep water a mile to the east of the fortress. The Moorish 
custom-house is on the Sjianish border beyond the fort 
of Santa Isabel, and is the only authorized centre of 
trade on the Riff coast between Tetuan and the Algerian 
frontier. Spain has always had much trouble with the 
Riff tribes around Melilla, and when they besieged tho 
town in 1893, 25,000 men had to be despatched against 
them. 

Mtfline, Felix Jules (1838 ), French 

statesman, was born at Remiremont, in the department of 
the Yosges, on 20th May 1 838. After studying law in 
Paris, he practised in the Court of Appeal, and took no 
part in politics till the fall of the Empire. The moderate 
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Republican opinions which he had always held now 
obtained for him a post in the mayoralty of the 1st 
arrondissement, which in March 1871 elected him a 
member of the Commune. He declined, however, to sit. 
He had been an unsuccessful candidate for the representa- 
tion of his native department, the Vosges, in the National 
Assembly at the general election of February 1871, but was 
returned at a bye -election in October of the following 
year. He voted consistently in support of Thiers, and in 
1876 was returned for the arrondissement of Ilemiremont. 
As member of the Conseil General of the Vosges, and 
founder of the Spinal journal, Le Menu/rial ties Vosges, he 
acquired a local influence, which, added to his gift of 
brilliant and incisive oratory, brought him the appoint- 
ment of under- secretary for justice in the Jules Simon 
ministry ( December 1 876 to May 1877). In the Republican 
Chamber, returned by the elections of 1877, he remained 
consistently moderate, and wafe among those who voted 
against the proposal for a general amnesty. Sitting for 
an agricultural constituency, he now came forward as the 
champion of the agricultural interest, and began a pam- 
paign, conducted with signal skill, knowledge, and per- 
tinacity, in favour of a strongly protectionist policy. 
His first opportunity of enunciating these views with 
effect cauie with his selection in 1880 to be one of the 
reporters and subsequently president of the commission 
on the customs tariff. In February 1883 he became 
Minister of Agriculture in the second Ferry cabinet, and 
hold this post till tho fall of the ministry in April 1885. 
It was a period of severe distress both in industry and 
agriculture. He carried a law to protect the French beet- 
sugar industry from German competition, and introduced 
a measure raising the duties on the importation of cereals 
and cattle. He also founded the order of agricultural 
merit. In April 1888 the presidency of the Chamber 
became vacant on tho acceptance of tho premiership by 
Floquet. The voting for M. Moline and M. Clciinenceau 
was equal, and by virtue of the rule giving precedence to 
the senior candidate M. Meline was declared elected. His 
tenure of the post coincided with the height of the 
Boulangist agitation. The debates in the Chamber were 
marked by an unprecedented violence, with which he 
proved unable to cope. It was felt that he did not wield 
the authority of his predecessor, Floquet, by whom he 
was replaced in the new Chamber of 1889. A staunch 
Republican, he was one of tho most prominent opponents 
of Boulanger, and on the fall of the Floquet cabinet in 
February 1889 was entrusted with the formation of a new 
ministry, but was forced to abandon the attempt. As 
president of the commission on the tariff, he succeeded 
during the session of 1891 in inducing first the com- 
mission and then the Chamber to replace the existing 
system of commercial treaties by a uniform tariff of a 
strongly protective character, especially on articles of 
agricultural produce. On tho fall of the Ribot ministry 
in March 1893, and again on the fall of the Dupuy ministry 
in November, he was summoned by the President, but 
was unable to effect a working combination. In the 
same year he was elected to succeed Jules Ferry as pre- 
sident of the Conseil Gtin&ral of the Vosges. In December 
1894 he again stood for tho presidency of the Chamber, 
but was defeated by the Radical candidate, M. Brisson. 
On the resignation of the Bourgeois cabinet, M. Meline 
formed a new administration (30th April 1896), in which 
he himself took the portfolio of agriculture. The most 
urgent question that confronted him was the conflict 
between the Chamber and the Senate, which had caused the 
downfall of his Radical predecessor. M. Meline’s declara- 
tion stated that while the Chamber of Deputies, as elected 
by direct universal suffrage, had a preponderating influence 
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on politics, it was impossible to legislate and govern with- 
out the co-operation of the Senate. This declaration, 
fiercely attacked by the Radicals, waB carried by the help 
of the Right, on whom the M61ine ministry found itself 
more and more dependent. Another pressing question 
was that of financial reform. M. Moline abandoned the 
unpopular Radical project of a tax on the French' 
rente, and proposed an income-tax designed to redress the 
balance of taxation in favour of real property, and thus to 
foster the greatest of French interests — agriculture. But 
the opposition prevented the Government from making 
any substantial progress with its financial measures 
either in this or in the following session. The 
Meline ministry, however, derived fresh strength from 
the success of its foreign policy. The premier played a 
prominent part in the splendid reception accorded to the 
Tsar in October 1896, and during the return visit of 
President Faure in August 1897 reaped the credit of the 
most brilliant achievement of French diplomacy under the 
Third Republic — the public proclamation of the alliance 
between France and Russia. The remainder of his term 
of office was overshadowed by the Dreyfus case. M. 
Moline maintained that the verdict of the court-martial 
could not be revised by the Government ; he prosecuted 
M. Zola for his attack on that tribunal, and in the debates 
raised by M. Zola’s condemnation declared that the matter 
was chose jugee, and that there was no longer a Dreyfus 
case or a Zola case. The Chamber ordered by 471 votes 
to 40 that this speech should be posted up throughout 
France. His protectionist policy was severely tried by 
the high price of wheat in the spring of 1 898. He was at 
last forced to decree a temporary suspension of the duty. 
Immediately after this the general election took place. 
Though the balance of parties remained nominally un- 
changed, the new Chamber at once proved itself hostile to 
M. Moline’s policy of alliance with the Right. On 14th 
June, after passing a vote of approval in tho declarations 
of the Government, it demanded that the latter should rely 
on an exclusively Republican majority. M. Moline there- 
upon resigned. He stood as the candidate of the Right 
at the Presidential election of February 1 899, but received 
only 279 votes, against 483 cast for M. Loubet. He was 
afterwards the most prominent opponent of the Waldeck- 
Rousseau cabinet, attacking especially the policy of con- 
ciliating the Socialists by the inclusion of a Socialist, 
M. Millerand, as minister of commerce. 

Melitopol, a district town of Russia, government 
of Taurida, 151 miles by roil north-east of Simpheropol, on 
the Molochnaya river. Till 1841 it was a small village 
(Novo- Alexandrovskaya), but has grown owing to its 
important fairs. It has two gymnasia, for boys and girls. 
Population (1897), 15,120. 

Melrose, a police burgh of Roxburghshire, Scotland, 
on the river Tweed, 37 \ miles south-east by south of Edin- 
burgh by rail. There is a market cross of date 1642, a 
public hall, and an institute containing library and recrea- 
tion rooms. A hydropathic establishment is adjacent, 
and two miles west stands Abbotsford, the mansion built 
by Sir Walter Scott. Population (1881), 1550; (1901), 
2195. The parish formerly contained |>art of the burgh of 
Galashiels, but that part was transferred to the parish of 
Galashiels in 1891. 

Melrose, a city of Middlesex county, Massachusetts, 
U.S.A., on a branch of the Boston and Maine Railroad, in 
the eastern part of the state, 7 miles north of Boston, of 
which it is a suburb. Its area of 6 square miles is broken 
and hilly, and the street plan is irregular. It has exten- 
sive and varied manufactures, with (in 1900) a capital of 
$3,296,048, products valued at $3,945,580, and 1428 
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hands. Population (1890), 8519; (1900), 12,962, of whom 
2924 were foreign-born and 130 were negroes. 

Melton Mowbray, market town and parish 
in the Melton parliamentary division of Leicestershire, 
England, on the river Wreake, 14 miles north-east of 
Leicester by rail. St Mary’s peal of ten bells is played 
by a carillon machine. The Colles Memorial Church 
Institute was erected in 1890, and a new cemetery of six 
acres opened in 1893. Three blast furnaces have been 
erected in the neighbouring parish of Asfordby for the 
smelting of the abundant supply of iron ore in the district. 
Population (1891), 6392; (1901), 7454. 

Melville, Herman (1819-1891), American 
author, was born in New York City on the 1st of August 
1819. He shipped as a cabin-boy at the age of eighteen, 
thus being enabled to make his first visit to England, 
and at twenty-two sailed for a long whaling cruise in the 
Pacific. After a year and a half of this experience he 
deserted his ship at the Marquesas Islands, on account 
of the cruelty of the captain ; was captured by cannibals 
on the island of Nukahiva, and detained, without hard- 
ship, four months; was rescued by the crew of an 
Australian vessel, which he joined, and two years later 
reached New York. Thereafter, with the exception of a 
passenger voyage around the world in 1860, Melville 
remained in the United States, devoting himself to 
literature — though for a considerable period (1866-85) he 
held a post in the New York custom-house — and being 
perhaps Hawthorne’s most intimate friend among the 
literary men of America. His writings are numerous, and 
of varying merit ; his verse, patriotic and other, is quite 
forgotten ; and liis works of fiction and of travel are 
of irregular execution. Nevertheless, few authors , have 
been enabled so freely to introduce romantic porsonal 
experiences into their books : in his first work, Typee : 
A Peep at Polynesian Life , or Four Months' Residence 
in a Valley of the Marquesas (1846), he described his 
escape from the cannibals; while in Omoo, a Narrative 
of Adventures in the South Seas (1847), White Jacket , 
or The Wwld in a Man-of-War (1850), and especi- 
ally Moby Dick , or The Whale (1851), he portrayed 
seafaring life and character with vigour and originality, 
and from a personal knowledge equal to that of Cooper, 
Marryat, or Clark Russell. The experiences of sailor-life 
in forecastle or on deck, in storm and in sunshine, in 
pursuit of the whale or in danger of capture by savages, 
as narrated by Melville in his chief works, have never 
ceased to interest a limited yet loyal public of readers 
in America and England. But these stirring records of 
adventure were accompanied by other tales so turgid, 
eccentric, opinionative, and loosely written as to seem the 
work of another author. Melville was the product of a 
I>eriod in American literature when the fiction written by 
writers below Irving, Poe, and Hawthorne was measured 
by humble artistic standards. He died in New York on 
the 28th of September 1891. (u. r. r.) 

Memelp a seaport town of Prussia, province of East 
Prussia, near the northern extremity of the Kurisches 
HafF, 91 miles by rail north by east of Konigsberg vid 
Tilsit. It is the centre of the timber-exporting trade, and 
one of the chief seaports for the products of Lithuania. 
There is an average depth of 22 feet on the bar. The 
total value of the exports increased from £1,082,150 in 
1893 to £1,484,550 in 1899, about 65 per cent, of this total 
being for timber. The other exports are chemicals and 
artificial manure, flax, linseed, and cereals. The imports, 
principally timber, increased from £1,236,500 in 1893 to 
£1,712,800 in 1899. The port was cleared in 1898 by 
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748 vessels of 267,360 tons. Several fresh industries 
have been started, e\y., cellulose factories, chemical works, 
iron-foundries, and shipbuilding yards. The town is 
adorned by a bronze statue of the Emperor William 1. 
(1896). Population (1885), 18,748 ; (1900), 20,174. 

Memphis, a city of Tennessee, U.S.A., capital of 
Shelby county, and the first city in population in the state. 
It is situated on the east bank of the Mississippi, in the 
south-western part of the state, at an elevation (at tho depot 
of the Louisville and Nashville Railroad) of 227 foot. The 
city is divided into twenty-two wards, and no fewer than 
ten railways centre in it. These, with the river, which is 
navigable for large vessels at all stages of water, make it 
one of the most important centres of internal commerce. 
It is connected with West Memphis, on the opposite side 
of the river, by a steel cantilever bridge. Memphis has 
large and rapidly increasing manufacturing interests, lu 
1900 it had 658 manufacturing establishments, with a 
total capital of $1 1,179,024. They employed 8428 hands, 
and the products were valued at $17,848,530. Among 
these products were lumber and timber, with a value 
of $3,051,181; cotton -seed oil and cake, $2,271,313; 
and foundry and machine-shop products, $1,078,713. 
Among its educational institutions is the Christian 
Brothers’ College, a Roman Catholic institution, founded 
in 1871, which in 1898 had 13 instructors and 179 
students. The assessed valuation of real and personal 
property in 1900, on a basis of about 60 i>er cent, of the 
full value, was $38,211,544, and the net debt was 
$3,041,966. The tax rate ranged from $29.70 per $1000 
in some of the wards to $36.20 in others. Memphis was 
rechartered as a city with its limits extended in 1891. 
The population in 1890, including the population of the 
area added when the city was rechartered the following 
year, was 64,495. In 1900 the population was 102,320, 
of whom 5110 were foreign-born and 49,910 were negroes. 
The death-rate in 1900 was 25*1, about one-third higher 
among the coloured than among the white. 

Menabrea, Luigi Federico, Marquis of 
Valdora (1809-1896), Italian general and statesman, was 
born at Chambery on 4th September 1809. After study- 
ing at the Turin Military Academy, he was in 1848 sent 
on a political mission to the duchies of Modena and 
Parma. Elected deputy, he opposed Cavour’s ecclesiastical 
policy and recommended reconciliation between Church 
and State. During the war of 1859 he gained the title 
of marquis by his defence of Valdora, and acquired further 
distinction during the siege of Peschiera. In 1860 he 
conducted the siege of Gaeta and was appointed senator. 
Entering the Ricasoli Cabinet of 1861 as Minister of 
Public Works, he retained his portfolio until 1864 in the 
succeeding Farini and Minghetti Cabinets. After the 
war of 1866 he was chosen as Italian plenipotentiary 
for the negotiation of (he treaty of Prague and for the 
transfer of Venetia to Italy. In October 1867 he succeeded 
Rattazzi in the premiership, and was allied upon to deal 
with the difficult situation created by the Garibaldian 
invasion of the Papal States and by the catastrophe of 
Montana. During his term of office the famous grist tax 
Bill was passed and the tobacco monopoly instituted. 
After his fall in December 1869 his successor, Lanza, 
in order to remove him from his influential position as 
aide-de-camp to the king, sent him to London as am- 
bassador, where he remained until in 1882 he replaced 
General Cialdini at the Paris Embassy. Ten years later 
he definitively withdrew from public life, and died at Saint 
Capin on 24th May 1896. (n. w. s.) 

Manado. See Celebes. 
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Me Nam, or Menam (signifying literally the 
“ mother water ” or “ main river ”), the “ Nile ” of Siam, 
as Turpin calls it, and the chief highway of the interior, 
on whose yearly rise and fall depends the whole of the 
rice crop of Lower Siam. Rising in the Lao, or Siamese 
Shan, state of Nan in 19° 35' N. and 101° 24' E., at a 
height of 1400 feet upon the shoulders of the mountain 
mass of Doi Luang, it is first known as the Nam Ngob 
after a village of that name. As the Nam Nan, still a 
mere mountain stream, it flows southwards through the 
state so named between high forested ranges, and, not- 
withstanding the frequent rapids along its course, the 
natives use it in their dug-outs for the transport of hill 
produce. From Utaradit, where it leaves the hills of the 
Lao country, it flows southwards through the great plain of 
Lower Siam, and is navigable for fiat-bottomed native craft 
of considerable capacity. It is here known as the Nam, or 
Me Nam Pieliai. Below Fichai the river flows through 
lonely tracts of forest and swamp country, the latter 
providing vast overflow basins for the yearly floods. 
Thousands of tons of fish are caught and cured here 
during the fall of the river after the rains. Below 
Pitsunalok the waters of the Me Nam Yom, the historic 
river of Siam, upon which two of its ancient capitals, 
Hawankalok and Sukotai, were situated, meander by 
more than one tortuous clayey channel to the main river, 
and combine to form the Nam Po. At Paknam Po the 
main western tributary comes in, the shallow, capricious 
Me Ping, the river of Itaheng and Chieng Mai, bringing 
with it the waters of the Me Wang. As the chief duty- 
station for teak, which is floated in large quantities down 
all the upper branches of the river (see under Chikng 
Mai), and as a place of transhipment for boats, Paknam 
Po is an important and growing town. From this point 
southwards the river winds by many channels through 
the richest and most densely-populated portion of Siam. 
About flhainat the Tachin branches off, forming the main 
western branch of the Me Nam, and falling into the gulf 
at a point about 24 miles west of the bar of the main or 
Baugkok river. At Ayutliia, another of the ancient capitals 
of Siam, the Nam Sak flows in from the north-east, an 
important stream affording communication with the rich 
tobacco district of Poehabun, and draining the western 
slopes of the Korat escarpment. (See Siam.) 

Authohiti kh. — Foreign Office Trade Reports for Bangkok and 
Chieng Mai Districts . — Ukawfokd. Journal of an Embassy to 
Siam . — -Holt Hallktt. A Thousand Miles on an Elephant . — 
Prince Hknki ij’Oki.^anh. Around Tonkin and Siam . — 
Giiindkoh, Mrs. Wakiunciton Smyth. Notes on a 

Journey on the Upper Me Kong and Five Years in Siam. 

Menasha, a city of Winnebago county, Wisconsin, 
U.S.A., on the Fox river, at the foot of Lake Winnebago, 
in the eastern part of the state. It is on the Chicago and 
North-western, tho Chicago, Milwaukee and St Paul, and 
the Wisconsin Central Railways. Population (1890), 4581 ; 
(1900), 5589, of whom 1535 were foreign-born. 

Monde, chief town of department Loz&re, France, 
252 miles south-south-east of Paris, picturesquely situated 
on the Lot, at an altitude of 2420 feet, and at the foot of 
the Mimat cliff, which rises 1000 feet above the town. 
The cathedral of St Peter was founded in the 14th 
century by Urhan V., a native of the district, but the two 
towers, resjHJCtively 280 and 210 feet high, were added 
by Francois de la Rov&re in the early part of the 16th 
century. Partly destroyed by the Protestants in 1580, it 
was rebuilt in the 17th century, and in 1874 a statue 
of Pope Urban Y. was erected in front. A Renaissance 
tower of the ancient citadel now serves as the belfry of 
the church of the Penitents, and a 14th-century bridge 
crosses tho Lot. Tho town is a convenient centre for 
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visitors to the gorges of the Tarn. Local institutions are 
a communal college, library of 12,000 volumes, hospital, 
and consultative chamber of agriculture. An important 
industry is the manufacture of serges and' shalloons, 
known as Mende stuffs, exported to Spain, Italy, and 
Germany. Mende grew up around the Hermitage of St 
Privat, partly excavated in the side of the Mimat diff, to 
which the bishop retreated after the destruction of the 
town of Javols, and where he was subsequently slain by 
the Vandals, who had pursued him thither, about 408. In 
the 14th century the new town became the civil, as it had 
previously been the ecclesiastical capital of the Gevandan 
district. Population (1881), 4994; (1901), 7319. 

Mendel6efF, Dmitri Ivanovltch (1834- 

), Russian chemist, the youngest of a family of 

seventeen, was born at Tobolsk, Siberia, on 7th Feb- 
ruary (N.S.) 1834. After attending the gymnasium of 
his native place, he went to study natural science at 
St Petersburg, where he graduated in chemistry in 1856, 
subsequently becoming privat-docent. In 1859 he went 
to Heideltxjrg, where he started a laboratory of his own, 
but returning to St Petersburg in 1861, he became pro- 
fessor of chemistry in the Technological Institute there, 
and three years later succeeded to the same chair in the 
university. MendcltiefTs original work covers a wide 
range, from questions in applied chemistry, such as the 
origin of petroleum deposits and the application of nitro- 
compounds to the manufacture of smokeless powders, to 
the most general problems of chemical and physical theory. 
His name is best known for his work on the Periodic 
Law. He was not the first to take up this subject, for 
before him various chemists had traced numerical sequences 
among the atomic weights of some of the elements and 
noted connexions between them and the properties of the 
different substances, but it was left to him to give a 
full expression to the generalization, and to treat it not 
merely as a system of classifying the elements according 
to certain observed facts, but as a “law of nature ” which 
could be relied upon to predict new facts and to disclose 
errors in what were supposed to be old facts. Thus in 
1871 he was led by certain gaps in his tables to assert the 
existence of three new elements so far unknown to the 
chemist, and to assign them definite properties. These 
three he called ekaboron, ekaaluminiuin, and ckasilicon ; 
and his prophecy was completely vindicated within fifteen 
years by the discovery of gallium by de Boisbaudran in 
1871, scandium by Nilson in 1879, and germanium by 
Winkler in 1886. Again, in several cases he ventured to 
question the correctness of the “accepted atomic weights,” 
on the ground that they did not correspond with the 
Periodic Law, and hero also he was justified by subsequent 
investigation. Since his early work the periodic arrange- 
ment of the elements has engaged the attention of many 
chemical thinkers, and numerous variations in it and in 
the modes of stating it have been proposed. So far, how- 
ever, no formulation has been suggested which commands 
universal acceptance as final, and the task still remains 
not only of finding a solution of certain anomalies, real or 
apparent, but of explaining the cause and inner meaning 
of the periodicities that have already been observed. 
Another branch of chemical theory to which Mendeleeff 
attaches great imjjortance and has devoted much study 
is the question of such “ indefinite ” compounds as solu- 
tions, which he looks upon as homogeneous liquid systems 
of unstable dissociating compounds of the solvent with 
the substance dissolved, holding the opinion that they are 
merely an instance of ordinary definite or atomic com- 
pounds, subject to Dalton’s laws. In another department 
i of physical chemistry he has investigated the expansion of 
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liquids with heat, and devised a formula for its expression 
similar to Gay-Lussac’s law of the uniformity of the 
expansion of gases, while so far back as 1861 he antici- 
pated Andrews’s conception of the critical temperature 
of gases by defining the absolute boiling-point of a sub- 
stance as the temperature at which cohesion and heat of 
vaporization become equal to zero and the liquid changes 
to vapour, irrespective of the pressure and volume. Men- 
deleeff has written largely on chemical topics, his most 
widely-known book probably being the Principle* of 
Chemistry , which was written in 1868-70, and has 
gone through many subsequent editions in various lan- 
guages. For his work on the Periodic Law he was 
awarded in 1882, at the same time as L. Meyer, the 
Davy medal of the Royal Society. 

Mendoza, a provinco in the west of the Argentine 
Republic, bounded on the N. by San Juan, on the E. by 
San Luis, on tho S. by the territories of Parnpa and 
Neuquon, and on tho W. by Chile. The official area at 
tho census of 1895 was 56,502 square miles. Tho popu- 
lation in 1869 was 65,413, and in 1895 it was 116,136. 
Mendoza is divided into sixteen departments. In 1895 
there were 7308 farms, and 28,244 acres planted in cereals. 
The capital, Mendoza, with a population in 1895 of 
28,302, is 636 miles from Buenos Aires by rail, and has 
a national college, agricultural school, normal school, and 
other public institutes. 

Menelek II. (Sahala Mahiem), EMrEROR of 

Abyssinia (1844 ), son of Haeli Molicoth, king of 

Shoa, was born in 1844, and claimed to bo a direct 
descendant of Solomon by the Queen of Sheba. On the 
death of his father in 1856 he was kept a prisoner at 
Gondar by Kassai, the governor, who had seized the throne 
under the title of Theodore III. But having succeeded in 
effecting his escape, he was acknowledged king of ttboa, 
and at once attacked the usurper. These campaigns were 
unsuccessful, and he turned his arms to the west, east, and 
south, and annexed much territory to his kingdom, still, 
however, maintaining his divine right to the crown of 
Ethiopia. After the death of Theodoro in 1868 he con- 
tinued to struggle against his successor, tho Emperor 
Johannes. Being again unsuccessful, he resolved to await 
a more propitious occasion ; so, acknowledging the supre- 
macy of Johannes, he married his daughter to the 
emperor’s son, the BAs Area ; he was thereupon declared 
heir to the empire, and on his side acknowledged tho B As 
Area as his successor. Shortly afterwards the lias Area 
died, and the Emperor Johannes was killed in a war 
against the Dervishes at the battle of Matama, 10th March 
1889. The succession now lay between tho late emperor’s 
natural son, the lUs Mangasha, and Menelek, but the 
latter was elected by a large majority on 4th November, 
and consecrated shortly afterwards. His clemency to 
Mangasha, whom he compelled to submit and then made 
viceroy of Tigre, was ill repaid by a long series of revolts. 
In 1889 Menelek signed the treaty of Uccialli, but finding 
that its ambiguity placed his empire under Italian domina- 
tion, he denounced it ; and after defeating the Italians at 
Ambi-Alaghi, he compelled them to capitulate at Adowa 
in February 1896, and a treaty was signed recognizing 
the absolute independence of Abyssinia. His French 
sympathies were shown in a reported official offer of 
treasure towards payment of the indemnity at the close of 
the Franco-Prussian war, and in February 1897 he con- 
cluded a commercial treaty with France in very favourable 
terms. The British mission under Sir Ilennell Rodd in the 
following year was, however, cordially recoived, and Menelek 
agreed to a settlement of the Somali boundaries, to keep 
open to British commerce the caravan route between Zeila 
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and Harrar, and to prevent the transit of munitions of war 
to the Mahdists, whom he proclaimed enemies of Abyssinia. 
(See also Abyssinia.) 

M6ngtZ6| a district city in the south-east of the 
province of Yunnan, China. It was selected by the French 
convention of 1886 as the seat of the overland trade be- 
tween Tongking and Yunnan, and opened two years later. 
It is situated on an elevated plateau 4580 feet above sea- 
level. Tho country round is fertile and well cultivated, 
and the placo must have been one of considerable wealth 
before the Taiping rebellion, as the ruins of many line 
temples attest. * Population, about 12,000. A very con- 
siderable overland trade has sprung up since the opening 
of Mongtze. In 1898 the value of the trade was £596,748, 
in 1899, £854,252, and in 1900, £832,860, 54*8 per cent, 
of this being imports and 45*2 per cent, exports. Of the 
import trade Hong Kong supplied 96 per cent, and of the 
export trade 80 per cent., Tongking claiming the re- 
mainder. Tin (79*5 per cent.) and opium (17 7 per cent.) 
are the principal exports, and textiles (67 per cent.), 
mostly cottons, and tobacco (9*3 per cent.) are the chief of 
the imports. On the Tongking side this trade follows the 
Rod river route as far as Manhao, which is distant from 
Mengtze about 40 miles, though the navigation of the 
river is attended by considerable difficulties. From Manhao 
the transit is by land, and is j>er formed by coolies or pack 
animals. Concessions have been obtained by the French 
Government to build a line of railway from Tongking 
frontier at the town of Laokai vid Mengtze to Yunnanfu. 

Menominee, a city of Michigan, U.S.A., capital 
of Menominee county, on Lake Michigan, at the mouth 
of Menominee river, in the southern part of the Upper 
Peninsula, at an altitude of 595 feet. It has three 
railways, the Chicago and North-western, the Chicago, 
Milwaukee and St Paul, and tho Wisconsin and Michigan. 
It is an important shipping point for lumber and iron 
ore, and has many saw and planing mills. Population 
(1890), 10,630; (1900), 12,818, of whom 4186 were 
foreign-born. The death-rate in 1900 was 14. 

Menomonie, a city of Wisconsin, IJ.S.A., capital 
of Dunn county, on the Red Cedar river, in the western 
part of the state, at an altitude of 807 feet. It is on the 
Chicago, Milwaukee and St Paul, and the Chicago, St Paul, 
Minneapolis and Omaha Railways. It has lumt>er and 
flour mills, and is an important shipping point for grain 
and lumber. Population (1890), 5491 ; (1900), 5655, of 
whom 1772 were foreign-born. 

Menorca. See Balearic Islands. 

Mentone (Italian, Mentone), town, arrondissement of 
Nice, department of Alpes-Maritimos, France, 19 miles east- 
north-east of Nice by rail. The church of St Michel in the 
old town has been rebuilt in great part since the earthquake 
of 1887. A monument was erected in 1895 to com- 
memorate the union of Mentone with France. There is a 
proposal to convert the Corei Valley into public gardens. 
In the eastern bay is the harbour, constructed in 1890. 
It has a depth of 24 feet, and is sheltered by a jetty 400 
yards long; but although accessible to large vessels, it 
is frequented chiefly by those engaged in coasting trade. 
The distillation of various essences is an important industry, 
to feed which the double violet and a particular species 
of orange are cultivated. The culture of the vine, for 
some time abandoned, has been again introduced, and 
yields a wine of fair quality. About 1 A miles east of the 
town the bridgo of St Louis crosses the torrent which 
separates France from Italy. Population (1881), 6737 ; 
(1891), 8232; (1901), 14,913. 
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Mtmtl, Adolph Fiiodrieh Erdmann 

von (18115 ), German artist, was born at Breslau on 

8th December 1815. His father was at the head of a school 
for girls, and intended to educate his son as a professor ; 
but he would not thwart his taste for art. Left an orphan 
in 1832, Menzel found himself called upon to maintain 
his family. In 1833 Sachse of Berlin published his first 
work, an album of pen-and-ink drawings reproduced on 
stone, to illustrate Goethe’s little poem, “ Kiinstler’s Erden- 
wallen.” He executed lithographs in the same manner 
to illustrate Denkwiirdigkeiten am der brandenburgisch- 
preussischen Geschichte, pp. 834-36 ; 44 The Five Senses ” 
and 44 The Prayer," as well as diplomas for various corpora- 
tions and societies. From 1839 to 1842 he produced 400 
drawings, reviving at the same time the technique of 
engraving on wood, to illustrate the Geschichte Friedrichs 
des Grossen ( 44 History of Frederick the Great") by Franz 
Kugler. He subsequently brought out Friedrichs des 
Grossen Armee in Hirer Uniformiruvig ( 44 The Uniforms of 
the Army under Frederick the Great "), Soldaten Fried- 
richs des Grossen ( 44 The Soldiers of Frederick the Great ”); 
and finally, by order of the Emperor Frederick William II., 
he illustrated the works of Frederick the Great, Illustrar 
tionen zu den Werken Friedrichs des Grossen . By these 
works Menzel has established his claim to be considered one 
of the first, if not actually the first, of all the illustrators 
of his day in his own line.' Meanwhile Menzel had set 
himself to study unaided the art of painting, and he soon 
produced a great number and variety of pictures, always 
showing keen observation and honest workmanship — sub- 
jects dealing with tho life and achievements of Frederick 
the Great ( 4 ‘A Concert," see Plate) and scenes of everyday 
modern life, such as 44 In the Tuileries," “The Ball 
Supper," and 44 At Confession.” Among the most import- 
ant of those works are 44 The Forge ” and 44 The Market- 
place at Verona." Invited to paint 44 The Coronation of 
William I. at Koenigsberg," he produced an exact repre- 
sentation of the ceremony without regard to the traditions 
of official painting. In a curious study of Menzel ( Gaz . 
des Beaux Arts , Paris, 1880) M. Duranty writes, 44 Though 
in excellent health, Menzel has a morbid love of truth.” 
Menzel’s example has been an encouragement to multitudes 
of his fellow-artists ; and more than one who would have 
been no more than a pleasing painter of incident has, by 
his influence, been transformed into an attentive observer 
of the facts of nature. Among these disciples are F. 
Skarbina, Max Liebermann, and G. Kiihl. Menzel is one 
of the most interesting and most genuinely original per- 
sonalities among the artists of the 19th century. 

See Ludwig Pistsch. A. Menzel, — “A. Menzel," KnacJtfuss 
Collection „ No. 7. 

Menzellntk, a district town of Russia, govern- 
ment of Ufa, 181 miles north-west of the town of Ufa, 
and 10 miles from the left bank of the Kama. Its fair is 
one of tho most important in the southern Ural region, 
goods, chiefly cattle, hides, furs, grain, tea, manufactured 
articles, crockery, &c., being sold to the annual value of 
£400,000 to £500,000. Population (1897), 7542. 

Montnp a favourite health resort and the capital 
of a district in South Tirol, Austria. The population 
in 1890 was 7176, or, with the adjoining communes of 
Obermais and Uuterinais, 13,201 ; and in 1900, 9284, 
and with adjoining communes, 17,951. It is Catholic, 
and chiefly Gorman. The public buildings now include 
a Protestant church. The annual number of visitors and 
patients is about 10,000. 

Mercantile, or Commercial, Agen- 
cies, in America, are organizations designed to collect, 
record, and distribute to regular clients information 


relative to the standing of commercial firms. In Great 
Britain and some European countries trade protective 
societies, composed of merchants and tradesmen, are 
formed for the promotion of trade, and members ex- 
change information regarding the standing of business 
houses. These societies had their origin in the associa- 
tions formed in the middle of the 19th centuryv for the 
purpose of disseminating information regarding bank- 
ruptcies, assignments, and bills of sale. The mercantile 
agency in the United States is a much more comprehensive 
organization and covers a wider field. It came into 
existence after the great financial disaster of 1837, when 
all commerce was prostrate. Trade in the United States had 
become scattered over a wide territory. Communication 
was slow and the town merchant wob without adequate 
information as to the standing of many business men 
seeking credit Such information as could be gathered 
was collected individually by correspondence and in other 
ways. Some large houses, whose business justified the ex- 
pense, employed travelling agents to report on debtors and 
collect moneys due. At best the information obtained was 
very meagre and by no means trustworthy. Undoubtedly 
the severity of the collapse of 1837 was due in part to the 
insufficiency of this information. New York merchants, 
who had suffered so severely, determined to organize a 
headquarters where reports regarding the standing of 
customers could be exchanged. Lewis Tappan, a man 
well known in business circles at that time, undertook the 
work. This led to the establishment of the Mercantile 
Agency in New York in 1841, the first organization of its 
kind. The system has been wonderfully developed and 
extended since. It now includes the whole North American 
continent. The territory has been completely divided 
into districts with more than 150 branch offices. Branches 
are also established in all the leading capitals of the world. 
Hundreds of reporters, correspondents, and clerks are 
employed constantly in gathering and recording informa- 
tion relative to the formation of firms and corporations, 
of persons identified with such firms and corporations or 
engaged themselves in mercantile pursuits; their finan- 
cial resources; their past business training and present 
business relations, and other facts having a direct bearing 
on their standing and credit. This information is not 
wholly ex parte ; where circumstances warrant it, reliance 
is placed on statements made by parties concerned, and 
the making of such statements is encouragod. Financial 
responsibility is not the whole question to be determined 
by the grantor of credit, but the capacity of the grantee 
to transact business, his opportunities and the competition 
he is compelled to meet. Credit is an essential to com- 
merce conducted on enormously broad lines, and those 
lines are constantly extending. The granting of credit is 
as much a problem in the mercantile world to-day as it 
was when mercantile agencies were first known. Improve- 
ment in means of communication by post and with the 
aid of tho electric current, and the perfection of the art 
of printing, have made possible immense strides in mercan- 
tile agency business. Instead of curtailing the usefulness 
of the system, they havo been the means of expanding 
enormously trade possibilities, thereby increasing in greater 
ratio the necessity for quick and accurate sources of 
information. Agency records are subject to constant 
revision, and through the improved methods of com- 
munication are constantly at the service of clients at 
distant points, A rating book is issued quarterly, in 
which the names of a million and a half separate and 
distinct mercantile firms are given, classified by states, 
cities, and towns, and arranged alphabetically, with a key 
showing estimated capital and credit rating, explanatory 
classification symbols, state maps showing routes, and 
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much information of value to mercantile firms. Weekly 
correction sheets are issued. There are two large agencies 
in the United States — the Mercantile Agency, R. G. Dun 
and Co., established 1841, and the Bradstreet Company. 
There are a number of small agencies, but in the main 
they are confined to single trades. 

Mercury. — The world’s production of mercury for 
1899 was 3775 metric tons, of which Spain produced 
1357, the United States 993, Austria 536, Russia 360, 
Mexico 324, and Italy 205 metric tons. The American 
product comes almost entirely from California, Mercury 
is known to occur in South America, China, Japan, 
Australia, New Zealand, the East and West Indies, and 
Iceland. Mercury occurs in formations of all ages from 
the Archaean to the Quaternary, and it has been found in 
both sedimentary and eruptive rocks of the most varied 
character, e.g., conglomerates, sandstones, shales, lime- 
stones, quartzites, slates, serpentines, crystalline schists, and 
eruptive rocks from the most acid to the most basic. It 
appears that nearly all known deposits occur along lines of 
continental uplift, where active shearing of the formations 
has occurred. Large deposits are seldom found in eruptive 
rocks, but generally near such formations or near active 
or extinct hot springs. The deposits are of many types, 
simple fissure veins being less usual than compound, 
reticulated, or linked veins. Segregations and impregna- 
tions are very common. The form of the deposit seems to 
depend chiefly on the physical properties and structure of 
the enclosing rocks and the nature of the fissure systems 
that result from their disturbance. The principal ore is 
cinnabar, though metacinnabarite and native mercury are 
often abundant ; the selenide, chloride, and iodido are rare. 
Of the associated heavy minerals, pyrite (or marcasite) is 
almost universal, and chalcopyrite, tetrahedrite, blende, 
and realgar are frequent. Many deposits contain traces of 
gold and silver, and some deposits, as the Mercur in Utah, 
are more valuable for their gold than their mercury con- 
tent. The usual gangue -forming minerals are quartz, 
dolomite, calcite, barite, fluorspar, and various zeolites. 
Some form of bituminous matter is one of the most 
universal and intimate associates of cinnabar. Formerly 
quicksilver deposits were supposed to be formed by sub- 
limation, but a careful study of the California occurrences 
convinced the writer as early as 1875 that this was 
unlikely, and that deposition from hot alkaline sulphide 
solutions was more probable. By treating the black 
mercuric sulphide with such solutions, hot and under 
pressure, he succeeded in producing artificial cinnabar and 
metacinnabarite. He also showed that the mineral water 
at the New Almadon mines, when charged with sulphydric 
acid and heated under pressure, was capable of effecting 
the Bame change, and that this method of production 
agreed better with all the facts than the sublimation 
theory. (See “ Genesis of Cinnabar Deposits,” Am. Jour. 
Science, vol. xvii. p. 453.) The investigations of I)r G. F. 
Becker on the “Quicksilver Deposits of the Pacific” (U.S. 
Geol. Survey, Mon. xiii., 1888) established the correctness 
of these views beyond doubt. 

With the exception of the massive deposits of Almaden in Spain 
and a few of thoso in California and Idna, cinnabar occurs in forms 
bo disseminated as to make its mining very expensive. Rude hand- 
sorting of the ores is usually practised. Wet concentration has not 
been successful, because it necessitates ore crushing and extensive 
slime losses of the brittle cinnabar. As a rule low-grade ores can 
be roasted direotly with less loss and expense. At Almaden in 
Spain the ores average from 5 to 7 per cent., but in other parts 
of the world much poorer ores have to be treated. In California, 
in spite of the high cost of labour, improved furnaces enable ores 
containing not more than one-half por cent, to be mined and roasted 
at a profit. Distillation with lime in retorts, being applicable to 
rich ores only, is no longer used. The first improvement was the 
roasting of the ooarse ores in discontinuous furnaces ; these were 
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first made continuous at Idria in Austria. The most successful of 
these continuous furnaces was a modification of Count Rumford’s> 
continuous lime-kiln. This furnace was introduced at New Almaden 
by Mr J. B. Randol, the author of many improvements in the 
metallurgy of mercury. The success of the continuous coarse- 
ore furnaoe at New Almaden led Mr Randol to attempt the con- 
tinuous treatment of tine ores also, and the Huottner and Scott 
continuous tine-ore furnace, which was the result of these experi- 
ments, solved the problem completely. It contains several vertical 
shafts in which the descending ore is retarded at will by inclined 
shelving, which causes it to bo exposed to the flames as long as may 
be necessary to roast it thoroughly. The time of treatment is 
determined by the rapidity with which the roasted ore is with- 
drawn at the bottom. Several similar furnaces are in use, as the 
Knox and Osbonio, the Livermore, and the Cormok-Spirek. The 
fumes from the roasting furnaces are received in masonry chambers, 
usually provided with water-cooled pipes ; from these it passes 
through earthenware pipes, and finally through others of wood and 
glass. Not all the yield is in liquid mercury; much of it is- 
entangled in masses of soot that cover the condenser walls, and 
this is only recovered after muoli labour. The conditions for 
effective condensation are: — (1) The furnace gases should be 
well oxidized, to avoid the production of an excess of soot. Gas 
firing would meot this requirement bettor than tho use of wood 
or coal. (2) The volume of permanent gasos passing through 
the furnace should be reduced to a minimum consistently with 
complete oxidation. (3) The cross-section of the condensers should 
be sufficient to reduce the velocity of the escaping gases, and 
the surface large enough for oooling and for the adhesion of con- 
densed mercury. The latter requirement is best provided for by 
hanging wooden aprons in the path of tho cooled gases. (4) The 
temperature of the escaping gases should not exceed 15° to 20° 0., 
but cooling below this tomporaturo would not give any adequate 
return for tho expense. Cooling by water is quicker, but more 
expensive than by air. Water sprays, acting directly on the fumes, 
have not given good results, on account of tne difficulty of recover- 
ing flowered quicksilver from tho water. (6) The use of an artificial 
inward draught is absolutely necessary to control the operation of the- 
furnaoos and condensers and to avoid the salivation of the work- 
men. (6) Tho condenser should be easily and quickly cleaned dur- 
ing the operation of the furnace. (7) Both furnaces and condensers- 
should have inclined iron plates in their foundations to prevent 
the infiltration of mercury. (8) There is a great need of some Bub- 
stance for the construction of quicksilver condensors which shall 
be strong enough to bo mado thin, be a good conductor of heat, 
and resistant to abrasion and the alternate action of heat and cold. 
It should also resist the action of mercury and warm diluto sul- 
phuric acid, and be not too expensive. Quicksilver is best removed 
from the “soot,” not by pressure, but by the opposite treatment. 
A machine in use for this purpose at New Almaden, devised by 
Ool. von Lei ch t, consists of an non bowl, perforated at the bottom, 
in which revolves a vertical shaft carrying a propeller blade which 
tosses the Boot (mixed with wood ashes and a little coal oil) into 
tho air, so that the entangled morcuiy is free to run out through 
the bottom of the bowl. Tne residue from which no more mercury 
can be extracted mechanically is returned to the roasting furnace. 
The losses of treatment are : — (1 ) Furnace loss, which is easily 
reduced to nothing, and (2) condenser loss, which can never be 
zero. Tho latter consists of mercury lost as vapour and as mist, 
and its minimum amount is determined not by the richness of the 
ore but by the volume of oscaping gases, tlieir velocity and tem- 
jHirature. Tho percentage of loss will be higher with a poor than 
a rich ore. On a 3 per cent, ore the losses need not exceed 
3 or 4 per cent, ore content. On a 1 per cent, ore they will run 
from 5 to 10 per cent. But in poorly arranged plants under 
bad management they may easily bo doubled or even trebled. 
The Huottner and Scott fmo-ore furnace costs with condensers in 
California about $30,000, and roasts from 30 to 46 tons of ore (from 

inches to dust.) in 24 hours at a cost of from $1 to $0.62 per ton. 

For details see “Mines and Works at Almaden in Spain,” by 
M. Kiras, translated from Ann. dea Mines by S. B. Chkihty. San 
Francisco, 1879 ; and “ Imjierial Quicksilver Works, Idria in Kroin 
[Carniola],” translated by S. B. Christy. San Francisco, 1884. 
Also the following from the Trans . Am, Ins, Min. Eng. : — T. 
Eggleston. “ Mercury in North California,” vol. iii. p. 273. — 
8. B. Christy. “Quicksilver Reduction and Condensation at New 
Almaden,” vols. xiii. p. 674, xiv. p. 206. — V. Shrek. “Quick- 
silver Industry of Italy,” Mineral Industry , vol. vi. p. 668. 
The geological occurrence of cinnabar is elaborately treated in the 
work of Dr Becker already cited. (s. B. C.) 

Meredith, George (1828 ), British novelist 

and poet, of mixed Irish and Welsh descent, was born in 
Hampshire on the 12th of February 1828. At an early 
age he was sent to school in Germany, where he remained 
until he was fifteen. During these impressionable years 
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he imbibed & good deal of the German spirit ; and German 
influence, especially through the media of poetry and 
music, can often be traced in the cast of his thought and 
.sentiment, as well as in the formation of his literary style. 
Upon his return to England he started, at his guardian’s 
desire, upon the study of law, for which, however, he felt 
very little inclination, and he soon abandoned it for the 
more congenial sphere of literature. At the ago of twenty- 
one he began to contribute poetry to the magazines. His 
early career was not without the difficulties commonly 
incident to the literary calling. He was engaged for some 
years in journalism, editing an Eastern Counties paper, 
for which lie wrote numerous political notes and articles. 
During the Austro-Italian war of 1866 he acted as special 
correspondent of the Momr 
ingPost y and, although he saw 
little actual fighting, he en- 
joyed, particularly at Venice, 
opportunities for a study of 
the Italian people which he 
afterwards turned to account 
in his novels, and especially 
in Vittoria. Towards the 
dose of 1867, when his friend 
Mr John Morley paid a visit 
to America, Mr Meredith 
undertook in his absence the 
conduct of the Fortnightly 
Review. For many years ho 
acted as literary advisor to 
the publishing firm of Chap- 
man and Hall, in which 
capacity he left a reputation 
for being not only eminently 
wise in his selection of the 
books to bo published, but 
both critical and encouraging 
to authors of promise whoso 
works he found himself 
obliged to reject. Among 
the writers with whom lie 
came in contact in this way 
were Lord Lytton (“ Owen 
Meredith ”), Mr Thomas 
Hardy, and Mr George 
Gissing, all of whom have 
expressed their grateful sense 
of his wise assistance. He 
was, indeed, one of the last 
of the old school of “readers.” 

Mr Meredith married twice, his first wife being a daughter 
of Thomas Love Peacock. She died after twelve years of 
married life, broken by separation. On his second marriage 
Mr Meredith settled at Box Hill, Surrey, close to the old 
inn in which Keats wrote part of Endymion . His second 
wife died 17tli Soptomber 1886. 

Mr Meredith’s first appearance in print was in the 
character of a poet, and his first published poem may be 
f ound in Chambers's J onrnal for 7 th J uly 1849. Two years 
later he put forth a small volume of Poems (1851), which, 
if it did not attract a large public, was at least fortunate 
in eliciting the praise of two judges whose opinion was of 
the first importance to a beginner. Tennyson was at once 
struck by the individual flavour of the verse, and declared 
of one poem, 4< Love in the Valley,” that he could not get 
the lines out of his head. Charles Kingsley’s eulogy was 
at once more public and more particular. In Fraser's 
Magazine he subjected the volumo to careful consideration, 
praising it for richness and quaintnees of tone that re- 
minded him of Herrick, for completeness and coherence 


in each separate poem, and for the animating sweetness 
and health of the general atmosphere. At the same time 
he censured the laxity of rhythm, the occasional lack of 
polish, and the tendency, always characteristic of Mr 
Meredith’s poetry, to overload the description with 
objective details to the confusion of the principal effect. 
No doubt as a result of Kingsley’s introduction, two poems 
by Mr Meredith ap]>eared in Frasers Magazine shortly 
afterwards ; but with the exception of these, and a sonnet 
in the Lender , he did not publish anything for the next 
five years. In the meanwhile he was busy upon a work 
which was to give him a triumphant introduction to the 
world of letters. It was early in 1856 that the Shaving 
of Shagpat made its appearance, and, despite the fact that 

the hour was particularly 
rich in literary production, it 
was at once recognized as a 
work of singular imagination, 
richness, and romance. 
George Eliot was one of the 
first to acclaim its excellence, 
and Dante Gabriel Bossetti 
was among its enthusiastic 
eulogists. Its success was 
not, perhaps, popular, but it 
was at least genuine, and 
the book remains one of the 
most fascinating in the lan- 
guage. Modelled upon the 
Araldan Nights , it catches 
with wonderful ardour the 
magical atmosphere of Orien- 
talism ; through its city of 
“ yellow domes and black 
cypresses, silver fountains 
and marble pillars,” the 
reader wanders with all the 
circumstance of imaginative 
actuality. Mr Meredith, in 
casting about for a new 
field, was less fortunate in 
inspiration. It occurred to 
him to turn his familiarity 
with the life and legendary 
tradition of the Bhinelander 
into a sort of imitation of 
the grotesqueric of the Ger- 
man romanticists, and in the 
following year, 1857, he put 
forth Farina , a Legend of 
Cologne , which sought to transfer to English sympathies the 
spirit of German romance in the same way that Shagpat 
had handled Oriental fairy-lore. The result was less 
successful. The plot of Farina lacks fibre, its motive is 
insufficient, and the diverse elements of humour, serious 
narrative, and romance scarcely stand in proportion to one 
another. If, however, Farina lost him a little ground, the 
Ordeal of Richard Fever el, which followed in 1859, trans- 
ferred Mr Meredith at once to a new sphere and to the 
altitude of complete success. With this novel Mr Meredith 
deserted the realm of fancy for that of the philosophical and 
psychological study of human nature, and Richard Feverel 
was the , first, as it is perhaps the favourite, of those 
wonderful studies of motive and action which placed him 
at the head of contenqKjrary novelists. The theme of 
this fine study is the question of a boy’s education. It 
depicts the abortive attempt of a proud and opinionated 
father, hide-bound by theory and precept, to bring up his 
son to a perfect state of manhood through a “ system ” 
which controls all his early circumstances and repressed 
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(From a photograph by Frederick Jlollyer of the painting by 0 . F. Watts.) 
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many of the natural and wholesome Instincts and impulses j 
of adolescence. The love scenes in Richard Feverel are ! 
specially fresh and full of vitality, and marked a revolution 
in the English treatment of clean and manly passion. In 
the following year Mr Meredith contributed to Once a 
Week, and in 1861 published as a book the second of his 
novels of modern life, Evan Harrington , which contains a 
richly humorous — occasionally almost farcical — plot, with 
some magnificent studies of character. A year later he 
produced his finest volume of poems, entitled Modem 
Love , and Poems of the English Roadside , with Poems and 
Ballads. A memorable attack upon the dramatic poem 
which gives the volume its title appeared in the Spectator , 
based upon the view that the j>oet had elected to treat a 
deep subject — psychical unfaithfulness — without himself 
possessing any sufficient conviction upon its issues. To 
this Mr Swinburne, with one of his characteristically 
generous impulses, replied ( Spectator , 7th June 1862) in 
a spirit of fervent eulogy, pointing out that it is the part 
of poetry not so much to argue a thesis as to state a case, 
and that the subject had been treated in Modem Love with 
all the lucidity demanded by poetic convention. Some 
of the individual “ sonnets ” (of sixteen lines) into which 
Modem Love is divided are certainly worthy of being 
ranked with the most subtle and most intense poetic work 
of the 19th century. 

Returning to fiction, Mr Meredith next published Emilia 
in England (1864), afterwards renamed Sandra Belloni. 
His powerful story, Rhoda Fleming (1865), followed soon 
afterwards. Vittoria , published in the Fortnightly Review 
in 1866, and in book form in 1867, is a sequel to Emilia 
in England . Four years later apj)eared The Adventures 
of Harry Richmond in the pages of Comhill (1870-71). 
Its successor was Beauchamp's Career (Fortnightly Review, 
1874-75), the novel which Mr Meredith has privately 
described as his own favourite. Its hero’s character is sup- 
posed to have been founded upon that of the late Admiral 
Maxsc, Mr Meredith’s old friend. “The House on the 
Beach” and “The Case of General Opie and Lady Camper ” 
(New Quarterly Magazine , 1877) were slight but glittering 
exercises in comedy; the next important novel was The 
Egoist (1879). In an interesting series of lectures which 
Mr Meredith delivered at the London Institution in 1877 
his main thesis was that a man without a sense of comedy 
is dead to the finer issues of the spirit, and the conception 
of Sir Willoughby Patterno, the central figure of Tice 
Egoist , is an embodiment of this idea in the flesh. The 
Tragic Comedians (1880), the next of Mr Meredith’s long 
novels, combines the spirits of comedy and tragedy in the 
story of the life of Ferdinand Lassalle, the German 
Socialist. The appearance of Diana of the Crossways 
(1885) marks an epoch in Mr Meredith’s career, since it 
was the first of his stories to strike the general public. 
Its heroine was popularly identified with Sheridan’s grand- 
daughter, Mrs Norton, and the use apparently made of the 
well-known story of that lady’s communication to The Times 
of the Cabinet secret of Peel’s conversion to Free Trade 
had tho effect of producing explicit evidence from Lord 
Dufferin and others that this story was untrue. How- 
ever that might be, its popular acceptance gave additional 
interest to the novel. 

Meanwhile further instalments of poems — Poems and 
Lyrics of the Joy of Earth (1883) — had struck anew the 
full, rich note of natural realism which is Mr Meredith’s 
chief poetic characteristic. “ The Woods of Westermain,” 
in particular, has a sense of the mysterious communion 
of man with nature unapproached by any English poets 
save Wordsworth and Shelley. Ballads and Poems of 
Tragic Life (1887) and A Reading of Earth (1888) gave 
further evidence of the wealth of thought and vigour of 
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expression which Mr Meredith brought to the making of 
verse. To “ the general,” no doubt, Mr Meredith’s verse 
is prohibitive, or nearly bo— for, after all, he has written 
“Martin’s Puzzle,” “The Old Chartist,” and “Juggling 
Jerry.” His readers, of the verse even more than of the 
prose, must bo prepared to meet him on a common 
intellectual footing. But when once that is granted, the 
music and magic of such poems as “Seed-time,” “Hard 
Weather,” “Tho Thrush in February,” “The South- 
Wester,” “Tho Lark Ascending,” “Love in the Valley,” 
“ Melampus,” “ A Faith on Trial,” are very real, amid all 
their occasional obscurities of diction. 

Mr Meredith had, however, now completed his sixtieth 
year, and the angles of his individuality began to grow 
sharper, while the difficulties of his style, which had never 
been easy, became accentuated. Tho increase in mannerism 
was marked in One of Our Conqueror's (1891) and in the 
poem of “ The Empty Purse ” (1892). Nor did either Lord 
Ormont and His Aminta (1894) or The Amazing Marriage 
(1895) reach the high level of tho earlier novels, though 
in the latter ho seemed to catch an afterglow of genius. 
But by this time Mr Meredith’s fame was assured, and the 
greatness of the work of his prime fully acknowledged. 
Ho was chosen to succeed Tennyson as President of the 
Authors’ Society; on his seventieth birthday (1898) he 
was presented with a congratulatory address by thirty of 
the most prominent men of letters of the day ; and in 
various other ways his position as the greatest living 
English writer had come to be popularly recognized. The 
critics discussed him ; and now editions of his books (both 
prose and verse), for which there had long been but scanty 
demand, were called for. One of the results was that Mr 
Meredith, with very doubtful wisdom, recast some of his 
earlier novels ; and in tho sumptuous “ authorized edition ” 
of 1897 (published by Constable) very large alterations 
are made in some of them. In fact, a reader who com- 
pares tho first and last editions either of Richard Feverel 
or Evan Harrington will notice changes little short of 
revolutionary. It is no doubt competent to an author 
himself to revise his earlier published work even to the 
extent to which Mr Meredith in tho 1897 edition revised 
these novels ; but certainly it is not necessary to accept his 
judgment when this involves the excision in old age of 
some of the most virile passages of books that were written 
in the full glow and vigour of his prime ; and one of the 
duties of future editors will be to restore Richard Feverel 
and Evan Harrington to their earliest versions. In 1898 
appeared his Odes in Contribution to the Song of French 
lJistiyry , consisting of one ode (“ France, December 1870 ”) 
reprinted from Ballads and Poems (1871), and three others 
previously unpublished ; a fine example of his lofty thought, 
and magnificent — if often difficult — and individual diction. 
In 1901 another volume of verse, A Reading of Life , 
appeared. 

Mr Meredith’s literary quality must always be considered 
in the light of the Celtic side of his temperament and the 
peculiarities of his mental equipment. His nature is 
intuitive rather than ratiocinative ; his mental processes 
are abrupt and far-reaching; and the suppression of 
connecting associations frequently gives his language, as 
it gave Browning’s, the air of an impenetrably nebulous 
obscurity. It is this “anfractuosity,” to use a word of Dr 
Johnson’s, that leaves much of his poetry, despite the 
intellect that illumines it and the beauty that lends it 
colour for readers who will take tho trouble to put them- 
selves at the writer’s point of view, with a dimness and a 
blurred outline beyond even the intricacies of his prose. 
But, when once his manner has been properly understood, 
it is seen to be inseparable from his method of intellection, 
and to add to tho narrative of description both vividness. 
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of delineation and intensity of realization. The essential 
respect in which Mr Meredith’s method of describing action 
and emotion in narrative differs from that of convention is 
that, while the ordinary method is to relate what happens 
from the point of view of the onlooker, Mr Meredith 
describes it from the point of emotion of the actor ; and 
his influence in this direction has largely modified the art 
of fiction. Herein lies the secret of the peculiar brilliancy 
of his style, derived from his combination of the narrator 
with the creator, or — in its strict sense — the seer. The 
reader, by the transference of the interest from the 
audience to the stage, is transported into the very soul of 
the character, and made to feel as he feels and act as he 
acts. Moreover, Mr Meredith’s instinct for psychology 
is so intimate, and his sense of motive and action so 
true, that the interaction of character and character 
directly dominates the sequence of events depicted in his 
imaginary world, and discloses the moral idea or criticism 
of life, instead of the preconceived “ moral ” being merely 
illustrated by the plot. In building up the minds, actions, 
creeds, and tragedies or comedies of his imaginary per- 
sonalities amid the selected circumstances, and inspiring 
them with the identical motives and educational influences 
of life itself, Mr Meredith has spent an elaboration and 
profundity of thought and an originality and vigour of 
analysis upon his novels which in explicitness go far 
beyond what had previously been attempted in fiction, 
.and which give to his works a philosophical value of no 
ordinary kind. Simplicity can scarcely be expected of his 
language, for the interplay of ideas is in itself original 
and complex, and their interpretation is necessarily original 
and complex too. But when Mr Meredith is at his befit, 
he is only involved with the involution of his subject ; the 
aphorisms that decorate his style are simple when the idea 
they convey is simple, elaborate only in its elaboration. 
Pregnant, vividly graphic, capable of infinite shades and 
gradations, his style is a much finer and subtler instrument 
than at first appears, and must be judged finally by what 
it conveys to the mind, and not by its superficial sound 
upon the conventional ear. It owes something to Jean 
Paul ltichter ; something, too, to Carlyle, with whose 
methods of narrative and indebtedness to the apparatus of 
German metaphysics it has a good deal in common. To 
the novelist Richardson, too, a careful reader will find 
that Meredith, both in manner and matter (notably in The 
Egoist and in Richard Feverel ), owes a good deal; in 
“Mrs Grandison” in Richard Feverel he recalls “Sir 
Charles Grandison” by name; and nobody can doubt 
that Sir Willoughby Fatteme, both in idea and often in 
expression, was modelled on Richardson’s creation. But 
what is most characteristic in Mr Meredith remains in- 
dividual. Like all the great masters, he has his own 
tone of voice, his own fashion of expressing an idea. 
Feeling, perception, reflection, judgment, have equal shares 
in determining his architectonic relation to a problem or a 
situation. Ho rings changes on the changing emotions of 
humanity, but every chime rings true. It is beyond our 
scope here to enter into details concerning the philosophy 
which represents Mr Meredith’s “criticism of life.” Broadly 
speaking, it is a belief in the rightness and wholesomeness 
of Nature, when Nature — “Sacred Reality” — is lovingly 
and faithfully and trustfully sought and known by the 
pure use of reason. Man must be “ obedient to Nature, 
not her slave.” Mystical as this philosophy occasionally 
becomes, it is in the main inspiring, clean, austere, and 
practical ; and it is always dominated by the categorical 
imperative of self-knowledge and the striving after honesty 
of purpose and thought. A strong vein .of political 
Radicalism runs through Mr Meredith’s philosophy. It 
is, however, a Radicalism allied to that of the French 


sages, rather than to the current developments of British 
party politics. Mr Meredith has always been strongly 
French in his sympathies, and his appreciation of French 
character at its best and at its worst is finely shown in his 
Napoleon odes. In the main his politics may be summed 
up as a striving after liberty for reason and conscience 
and the constant progress of humanity — 

The cry of the conscience of life ; 

Keep the young generations in hail t 

And bequeath them no tumbled house. 

It is part of Mr Meredith’s creed — and this must be 
remembered in considering his diction — that verbal expres- 
sion is itself a test of right thought and action. Hence is 
derived his passion for verbal analysis. Hence also his 
impulse towards and vindication of poetry — meaning still 
“the best words in the best order”; and hence his own 
dictum, otherwise perhaps hard to undisceming minds, 
that Song itself is the test by which truth may be tried. 
The passage occurs in “ The Empty Purse ” — itself a care- 
ful though mannered exposition of Mr Meredith’s general 
views on life : — 

Ask of thyself: This furious Yea 
Of a speech I thump to repeat, 

In the cause I would have prevail. 

For seed of a nourishing wheat, 

- U it accepted of Songf 

Does it sound to tho mind through the ear, 

Right sober, pure sane ? has it disciplined feet t 
Thou wilt find it a test severe ; 

Unerring whatever the theme. 

Rings it for Reason a melody clear, 

We have bidden old Oliaos retreat, 

Wo have called on Creation to hear ; 

All forces that make us are one full stream. 

Undoubtedly, as a poet, Meredith is generally ranked 
far less high than as a novelist. But he can only be 
understood and appreciated properly by those who realize 
that not prose (in the ordinary sense) but poetry is to him 
the highest form of expression, and that only in it can he 
fully deliver his message as a writer who aspires to con- 
tribute something more to the common stock of ideas than 
can be embodied dramatically in prose fiction. 

A carefully compiled bibliography by John Lane is included in 
George Meredith: Some Characteristics, By R. Lk Galuenne, 
1890. (Lane.) (h. Ch. ; A. Wa.) 

Mars’ll l f the southernmost district of Lower Burma, 
in the Tenasserim division, bounded on the W. by the 
Bay of Bengal and on the E. by Siam. It had in 1876 a 
population of 51,846, 73,748 in 1891, and 88,667 in 
1901, showing an increase of 20*23 per cent, and giving a 
density of 9 inhabitants to the square mile. The area 
is 9789 square miles, and it had in 1898-99, 360 villages 
paying a revenueof Rs.2,98,671. Of the populationin 1891, 
63,296 were Buddhist and Jains, 5288 Mahommedans, 
857 Hindus, 1891 aborigines, mostly Selungs, and 2416 
Christians, 2191 of whom were natives. Of the total 
area of 6,264,960 acres, only 81,785 acres were cultivated 
in 1898-99 : 3,503,259 were not available for cultivation, 
and 2,482,299 acres apart from fallow were cultivable. 
The rainfall in 1898-99 taken at Mergui was 150*71 
inches. Mergui town had in 1891 a population of 10,137. 
There is a considerable coasting trade with other Burmese 
ports and with the Straits Settlements, but the town does 
not greatly increase in size. The coal on the Tenasserim 
river still remains unworked, but a renewed effort is being 
made to work the Maliwun tin mines by European 
methods. There were 192,000 acres of forests in the 
Mergui district in 1889-90. 

Merida, a town of Spain, in tho province of Bad^joz, 
30 miles east of Bad^joz by rail. The population was 
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10,886 in 1897. There is an active trade in the agricul- 
tural products of the surrounding districts, and such local 
industries as manufactures of leather, linen goods, soap, 
and hats have developed. Several improvements have, 
fortunately, not greatly interfered so far with the priceless 
treasures of Homan and mediaeval antiquities. 

Merldeflf a city and town of New Haven county, 
Connecticut, U.S.A., on the New York, New Haven, and 
Hartford Railroad, south-west of the centre of the state, at 
an altitude of 133 feet. The plan of the city, which is 
included within the town, is irregular ; it is divided into 
five wards, and the waterworks, which supply water by 
gravity, are owned by the city. In 1900 its manufactur- 
ing establishments had a capital of $16,699,004, employed 
an average number of 7531 wage-earners, and had a 
product valued at $13,485,640. Of this, plated and 
Britannia ware had a value of $4,129,896; hardware, 
$1,619,149 ; and cutlery and edge tools, $408,493. 
Population of the town (1890), 25,423 ; (1900), 28,695 ; 
of the city (1890), 21,652 ; (1900), 24,296, of whom 7215 
were foreign-bom and 207 were negroes. The death-rate 
of the city in 1900 was 14*3. 

Meridian, a city of Mississippi, U.S.A., capital 
of Lauderdale county, on the Mobile and Ohio, the Queen 
and Crescent, and the Southern Railways, in the eastern 
part of the state, at an altitude of 344 feet. It is in a 
region in great part devoted to the production of cotton, 
of which staple Meridian is a collecting and shipping 
point of much importance. It is the seat of Eastern 
Mississippi Female College, a Mothodist Episcopal institu- 
tion, founded in 1869. In 1899 it had 28 instructors and 
307 students. Population (1890), 10,624; (1900), 14,050, 
of whom 235 were foreign-bom and 5787 were negroes. 

Merioneth, a maritime county of North Wales, is 
bounded on the N. by Carnarvon and Denbigh, on the E. 
by Denbigh, on the S.E. by Montgomery, on the S. by 
Cardigan, and on the W. by Cardigan Bay. 

Area and Population . — The area of the ancient county, as given in 
the census returns of 1901, was 427,810 acres, or 668 square miles, 
with a population in 1881 of 61,967, in 1891 of 49,212, and in 
1901 of 49,130, the number of persons per square mile being 73, and 
of acres to a person 8*7. In 1895 the area of tho administrative 
county was diminished by the transference of the part of the parish 
of Beadgelert in Merioneth to Carnarvon. In 1891 its population 
was 48,869, and in 1901, 48,774. The area of the registration 
oounty is 526,802 acres, with a population in 1891 of 64,726. Be- 
tween 1881 and 1891 the population decreased 5*15 per cent., and 
between 1891 and 1901, 0*2 per cent. The excess of births over 
deaths between 1881 and 1891 waB 7092, but there was a decrease 
in the resident population of 3511. The following table gives the 
numbers of marriages, births, and deaths, with too number and 
percentage of illegitimate births, for 1880, 1890, and 1898 


Tear. 

Marriages. 

Births. 

Deaths. 

Illegitimate Births. | 

Number. 

Per cent. 

1880 

407 

2161 

1423 

137 

6*4 

1890 

865 

1723 

1213 

181 

7*6 

1898 

606 

1842 

1188 

139 

7-5 


In 1891 there were in the county 102 natives of Scotland, 86 
natives of Ireland, and 65 foreigners, while 3621 persons could 
speak English, 45,856 Welsh, and 12,023 English and Welsh. 

Constitution and Government . — The county returns one member 
to Parliament. It has neither parliamentary nor municipal borough, 
but the following are urban districts : Bala (1544), Barmouth (2213), 
Dolgelley (2437), Festiniog (11,436), Mallwyd (890), and Towyn 
The county is in tho North Wales circuit, and assizes are 
t Dolgelley. It is partly in the diocese of Bangor and partly 
in that of St Asaph, and contains 87 ecclesiastical parishes and 
districts, and parts of 4 others. 

Education. — The total number of elementary schools on 31st 
August 1899 was 77, of which 50 were board and 27 voluntary 
schools, the latter including 26 National Church of England schools 
and 1 “British and other." The average attendance at board 
schools was 5808, and at voluntary Bohools 1580. The total school 
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board reoeipts for the year ended 29th September 1899 were over 
£24,212. The income under the Agricultural Rates Aet was over 
£1234. 

Agriculture . — Rather more than a third of the total area is under 
cultivation, and of this more than two-thirds is in permanent 
pasture, while corn crops occupy an eleventh and green crops 
less than a fortieth. Oats are the principal com crop, occupying 
more than three-fifths of that acreage, while the small acreage 
under green crops is usually nearly equally divided between potatoes 
and turnips. There is a specially large proportion of cows among 
the cattle kept. The following table gives the main divisions ox 
the oultivated area at intervals from 1880 : — 


Tear. 

Total Area 
under 
Cultiva- 
tion. 

Crops. 

Green 

Crops. 

Clover. 

Permanent 

Pasture. 

Fallow. 

[I 

162,623 

167,098 

161,816 

164,088 

162,929 

16,868 

17,004 

16,817 

14,987 

13,968 

4038 

3954 

4072 

3768 

8611 

15,067 

11,225 

12,160 

13,897 

18,698 

116,221 

124,879 

128,616 

121,341 

116,559 

434 

86 

150 

95 

98 


The following table gives particulars regarding the principal live 
stock for tho same years : — 


Year. 

Total 

Horses. 

Total 

Cattle. 

CoWBorHeifens 
in Milk or in 

Calf. 

Sheep. 

Pigs. 

1880 

1885 

1890 

1895 

1900 

6137 

5453 

4998 

5266 

5219 

88,493 

89,500 

38,281 

38,002 

39,518 

14,827 

14,987 

14,549 

13,998 

14,276 


8,468 

9,059 

10,049 

9,561 

8,137 


Industries and Trade. — Manufactures are insignificant, only 
about 800 persons being employed in factories and workshops. 
Tho total number of persons employed in connexion with mines 
and quarries in 1898 was 6062 ; 35 tons of gold ore valued at 
£7 were mined in 1885, 13,264 tons valued at £16,584 in 1895, 
703} tons valued at £1158 in 1898 ; 155,634 tons of slate Valued 
at £436,488 were dug in 1885, 135,457 tons valued at £456,865 
in 1895, and 151,279 tons valued at over £500,000 in 1899. In 
' 1899 sandstone was raised to the amount of 21,856 tons, igneous 
rocks of 12,808 toils, and slate of 160,565 tons. Fisheries are 
unimportant. 

Authorities. —Ramsay. The Geological Structure of Merioneth- 
shire and Carnarvonshire. London, 1858. — Breese. Kalendars 
of Gwynedd . London, 1878. — Kilner. Fowr Welsh Counties . 
London, 1891.— Guides to North Wales. (T. f. n.) 

Merlvale, Charles (1808-1893), English his- 
torian and dean of Ely, born 8th March 1808, was the 
second son of John Herman Merivale, a Chancery bar- 
rister, and Louisa Heath Drury, daughter of Dr Drury, 
headmaster of Harrow. Another son was Herman 
Merivale, formerly permanent Under-Secretary of State 
for the Colonies (1848), and India (I860). Charles 
Merivale was at Harrow School (1818 to 1824) under 
Dr Butler. His chief friends were Charles Wordsworth, 
afterwards bishop of St Andrews, and Richard Chenevix 
Trench, afterwards archbishop of Dublin. In 1824 he 
was offered a writership in tho Indian Civil Service, 
and wont for a short time to Haileybury College, where he 
was distinguished for proficiency in Oriental languages. 
But he eventually decided against an Indian career, and 
went up to St John's College, Cambridge, in 1826. 
Among other distinctions he came out as fourth classic in 
1830, and in 1833 was elected fellow of St John's. He 
was a member of the Apostles' Club, his fellow-members 
including Tennyson, A. H. Hallam, Monckton Milnes, 
W. H. Thompson, Trench, and Spedding. He was fond of 
athletic exercises, had played for Harrow against Eton in 
1824, and in 1829 rowed in the first inter-University boat- 
race, when Oxford won. In 1833 ho was ordained, and 
undertook college and university work successfully, acquir- 
ing some fame as a preacher. In 1848 he took the 
college living of Lawford, near Manningtree, in Essex ; he 
married, in 1850 Judith Mary Sophia, youngest daughter 
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of George Frere. In 1863 he was appointed chaplain to 
the Speaker of the House of Commons, declined the 
professorship of modem history at Cambridge in 1869, 
but in the same year accepted from Mr Gladstone the 
deanery of Ely, and until his death on 27th December 
1893 devotod himself to the best interests of the cathedral. 
He received many honorary academical distinctions. His 
principal work was A History of the Romans wider the 
Umpire, in seven volumes, which came out between 1850 
and 1862; but he wrote several smaller historical works, 
chiefly of an educational character, and published sermons, 
lectures, and Latin verses. His history did much to 
popularize the study of Roman history during the Empire, 
and was the first readable book on the subject that covered 
the ground satisfactorily. Merivale as a historian cannot 
tie compared with Gibbon for virility, but he takes an 
eminently common -sense and appreciative view. The 
chief defect of the book, inevitable at the time it was 
composed, is that, drawing the materials from contempo- 
rary memoirs ratlior than from inscriptions, he relies on 
literary gossip rather than on the evidence of fact that 
inscriptions alone can supply. His judgment of character 
is mainly ethical, and not sufficiently relative to circum- 
stances. The style is easy and flowing, but has a rotundity 
now unfashionable, and adapted to gliding skilfully over 
difficulties imperfectly apprehended. The Dean was an 
elegant scholar, and his rendering of the Hyperion of 
Keats into Latin verse (1862) has received high praise. 
A typical instance of the metis sana in corpore sano , his 
geniality was seasoned by an acute, almost caustic sense 
of humour, and it may bo questioned whether he would 
have been moro severe to fanaticism or listlessness. He 
had none of the faults or affectations of the pedant, and 
was eminently a practical man, with an accurate memory 
and a good head for business. His vigorous enjoyment of 
life, his shrewd interest in men and affairs, continued 
unabated to the last. (a. c. bk.) 

Merrill, a city of Wisconsin, U.S.A., capital of 
Lincoln county, on the Wisconsin river and the Chicago, 
Milwaukee, and St Paul Railway, north of the centre of 
tho state, at an altitude of 1263 feet. In 1900 the city 
contained 69 manufacturing establishments, with a total 
capital of $3,520,126, products valued at $4,150,272, and 
1694 wage -earners. It is in a heavily -timbered region, 
and its manufactures consist in great part of lumber. 
Population (1890), 6809 ; (1900), 8537, of whom 2399 
were foreign-born. 

Merrlmae River, a stream of New Hampshire 
and Massachusetts, U.S.A., rising in the White Mountains 
of New Hampshire and flowing south into Massachusetts, 
and thence north-east to its mouth at Newburyport. Its 
length is 110 miles, and it drains an area of 4864 square 
miles. Its course is through a glaciated region, in con- 
sequence of which it is interrupted by many rapids and 
falls, which have been extensively utilized as sources of 
water power in the manufacture of cotton and woollen 
goods, notably at Lawrence and Lowell, Massachusetts, 
and at Nashua and Manchester, New Hampshire. This 
stream probably drives more spindles than any other river 
in the world. 

Merritt, Wesley (1836 ), American soldier, 

was born in New York City on the 16th of June 1836, 
and after graduating at West Point in 1860, was assigned 
to dragoon service. During the Civil War he gained 
renown as a cavalry officer, serving in successive Virginia 
campaigns, under Stoneman and Sheridan. He was made 
a major-general of volunteers on 1st April 1865, and was 
promoted gradually from lieutenant* colonel of regulars to 
uugor- general. He served in Indian campaigns, as 
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superintendent at West Point, and in command of military 
departments. He was assigned in May 1898 to the com- 
mand of the United States forces that were sent to the 
Philippines, after Admiral Dewey’s victory, and made first 
military governor of the islands. He was retired from 
service, June 1900. 

Merscheld, a town of Prussia, in the Rhine pro- 
vince, now known as Ohligs. 

Merseburg* a town of Prussia, province of Saxony, 
on the left bank of the Saale, 9 miles by rail south of Halle. 
The cathedral was thoroughly restored in 1883-86. A 
new meeting-hall of the provincial estates was built in 
1895. The castle, built in 1483-1561, but restored in the 
17 th century, now serves Government purposes. A bronze 
statue of the Emperor Frederick III. (1894), and another 
of the Emperor William I. (1897), adorn the town. Popu- 
lation (1885), 16,828; (1900), 19,119. 

Mereina, a town of recent foundation, on the south 
coast of Asia Minor, in the vilayet of Adana, and the port 
(an open roadstead) of Tarsus and Adana, with which it 
is connected by railway and road. The population of 
12,500 is half Moslem, half Christian. The average 
annual exports in 1896-1900 were valued at £639,830 
(1900, £821,243), the imports at £332,639 (1900, 
£269,121). The town is the seat of British and other 
consuls. 

Merthyr Tydfll v a parliamentary borough and 
market town of Glamorganshire, Wales, on the river Taff, 
24 miles by the Taff Vale Railway north-north-west of 
Cardiff, with which it is also connected by canal. The 
iron ore here treated is mainly imported from Spain. At 
Merthyr Vale is one of the largest collieries in South 
Wales. A theatre has been erected, seating 1800 persons 
and lighted by electricity. A Roman Catholic church 
(1894) and a town hall (1898) have been erected; and 
the General Hospital, built in 1887, was enlarged in 1897. 
Population (1891), 59,004; (1901), 69,227. 

Merv, formerly a large and flourishing town in the 
east of the oasis of the same name, in western Asia, now 
in ruins. New Merv was founded in the first quarter 
of the 19th century, more to the west of tho oasis, and 
is now a district town of Russia, in the Transcaspian 
province, and on the Transcaspian Railway, 510 miles from 
Uzun-ada station on the Caspian Sea, and 381 miles from 
Samarkand. It stands on both banks of the Murghab, 
at an altitude of about 820 feet above the Caspian, the 
Russian fort being situated on the right bank of the river. 
It is a well-built town, with (1897) 8729 inhabitants, 
Russians, Armenians, Turkomans, Persians, and Jews. It 
has a Greek and an Armenian church, and a synagogue, a 
Russian and two Mussulman schools, a hospital, and a 
meteorological observatory. Its trade returns are con- 
siderable. Corn, raw cotton (two factories), hides, wool, 
nuts, and dried fruit are exported. Tho climate is extremely 
dry and continental ; there is often no rain from June till 
October, and the total rainfall is but 5 inches ; the average 
yearly temperature is 60° Fahr. The Merv oasis was taken 
possession of by Russia in 1884. 

Meshed, properly Mash-had (the place of martyr- 
dom), capital of the groat Persian province of Khorassan, 
situated in 36° 17' N. and 59° 36' E., at an elevation of 3180 
feet. Its population is about 70,000 fixed, and 10,000 
floating, the latter consisting of pilgrims to the shrine of 
Imam Riza. Without tho pilgrims, who come to visit it to 
the number of over 100,000 yearly, Meshed would be but a 
poor place ; but lying on the eastern confines of Persia, close 
to Afghanistan, Russian Central Asia, and Transcaspia, at 
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the point where a number of trade routes converge, it is 
very important politically, and the Russian and British 
Governments have maintained consulates -general there 
since 1889 . Meshed had formerly a great transit trade to 
Central Asia: of European manufactures, mostly Manchester 
goods, which came by way of Trebizond, Tabriz, and 
Tehran; and of Indian goods and produce, mostly muslins, 
Indian and green teas, which came by way of Bander 
Abb&si. With the opening of the Russian railway from 
the Caspian to Merv, Bokhara, and Samarkand in the 
’eighties, Russian manufacturers were enabled to compete 
in Central Asia with their western rivals, and the value of 
European manufactures passing Meshed in transit was 
much reduced. In 1894 the Russian custom-house 
enforced new regulations by which a heavy duty is levied 
on Anglo-Indian manufactures and produce, excepting 
pepper, ginger, and drugs, imported into Russian Asia 
by way of Persia ; and the importation of green teas is 
altogether prohibited except by way of Baturn, Baku, 
Uzun-ada, and the Transcaspian Railway. Since then the 
transit trade is practically nil . The present trade of 
Meshed is estimated at : exports, £120,000 ; imports, 
£210,000. In 1890 General Maclean, the British consul- 
general, reported that there were 650 silk, 40 carpet, and 
320 shawl looms at work ; in 1898 Colonel Temple men- 
tioned 250 silk and 200 carpet looms. The Inq>erial Bank 
of Persia opened a branch at Meshed in 1891. (a. h.-s.) 

Mesolongtll. See Missolonghi. 

Mesopotamia. — Since 1885 the Porte has been 
gradually extending its authority over tho nomads in 
Mesopotamia. When Sheikh F&ris, tho paramount sheikh 
of the northern Shammar Arabs, made his submission he 
was appointed Pasha, and maintained order within the 
limits of his authority. Some of the smaller tribes, on 
the outskirts of the desert, have been settled in villages ; 
in several localities the Sultan owns large private estates, 
upon which thero are model farms ; small military posts 
have been established to protect the agricultural colonies 
from Arab raids; and in 1892 a special school was 
opened at Constantinople for the sons of influential Kurd 
and Arab sheikhs. Thero has been a great extension of 
cultivation in the Euphrates valley : the rich lands south 
of Jebel Sin jar are cultivated, and villages have been 
built on them; Rakka has been occupied by colonists 
from Aleppo; and the Circassians of RAs el- Ain have 
planted colonies as far south as Jebel Abdul-aziz. In 
1892 the most influential chiefs of the Yezidis were 
treacherously murdered at Mosul by Omar Pasha, and 
an attempt was made to exterminate the sect. This was 
checked by an appeal to Constantinople through the 
European consuls at Mosul. Throughout the country 
there has been a groat increase of German influence, 
especially since the extension of the Anatolian railway to 
Diarbekr, Mosul, and Baghdad was projected. 

See Saoiiau. Reise in Syrien und Mesopotamien. Leipzig, 
1883 ; Am Euphrat und Tigris . 1899. — Parky. Six Months in 
a Syrian Monastery 1895. — Yon Opfenhkim. Vom Mittelmeer 
zum PcrsiscJien OoJf % Berlin, 1900. (c. W. W.) 

Meftftlna, a city of Italy in the north-east corner 
of the island of Sicily, with an excellent harbour opening 
upon the strait of the same name. Owing to its excel- 
lent position, Messina has gradually recovered its import- 
ance, and now, with a population of 156,552, is the second 
city of Sicily. Its harbour, strongly fortified, is visited by 
most of the vessels which pass through the Mediterranean 
to the Suez Canal eastward bound. In consequence it 
has become an important trade centre with a large number 
of wealthy commercial houses. Some industries have 
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been established and show signs of flourishing. Agricul- 
ture, however, is the principal occupation of the district, 
although the province of Messina is one of the poorest of 
the island. Excellent silk is produced, Messina being in 
this resj)ect ahead of the rest of Sicily. Except the 
cathedral, begun by tho Normans and enlarged and 
embellished by Angevins and by the Spaniards, Messina 
has few ancient monuments, earthquakes having time after 
time ruined tho most important edifices. By the Casati 
Law on higher instruction in Italy, the University of 
Messina was in 1860 given second-class status and its 
faculties restricted to law and medicine. It underwent 
a period of decadence from i860 to 1885. In the latter 
year a Consorzio Universitario, in which the municipality, 
the provincial authorities, and tho Chamber of Commerce 
were represented, provided funds for the extension of the 
University, and obtained from Parliament a law conferring 
upon it first-class status, with the addition of faculties 
of philosophy and letters, and of natural science and 
mathematics. In 1899 the University possessed 41 
official and 31 free chairs. Its students, who in 1890 
numbered only 302, had in 1900 increased to 672, a 
development duo chiefly to the reputation of the various 
professors. In 1896, 6370 vessels of 3,257,403 tons 
entered and cleared the port, unloading and loading 
379,623 tons of goods ; in 1898, 7478 vessels of 3,392,756 
tons, unloading and loading 391,201 tons of goods, entered 
and cleared. 

Meta. See Orinoco. 

Metabolic Dleeaeee. Sec Pathology. 

Metallography. — The examination of metals 
and alloys by the aid of the microscope has assumed much 
importance in comparatively recent years, and it might at 
first be considered to be a natural development of the use 
of the microscoije in determining the constitution of rocks, 
a study to which the name petrography has been given. 
It would appear, however, that it is an extension of the 
study of the structure of meteoric iron. There can be no 
question that in the main it was originated by Dr Sorby, 
who in 1864 gave the British Association an account of 
his work. His later papers will be referred to in the 
bibliography. Following the work of Sorby came that 
of Professor Martens of Charlottenburg, presenting many 
features of originality. Although much of his work dealt 
with the examination of opaque bodies and the application 
of the method to the various products of the metallurgy of 
iron, he studied also the general laws of fractures, fissures, 
blow -holes, and crystallization in metals. M. Osmond, 
who was one of the earliest to recognize the importance 
of micrography, has made certain branches of the work 
peculiarly his own, and has obtained results in connexion 
with iron and steel which are of the highest interest. A 
list of the more important papers by these and other 
workers will be found in the appended bibliography. 

Preparation of the Specimen . — Experience alone can 
enable the operator to determine what portion of a mass 
of metal or alloy will afford a trustworthy sample of the 
whole. In studying a series of binary alloys it has been 
found advantageous in certain cases to obtain one section 
which will show in a general way the variation in structure 
from one end of the series to the other. This has been 
effected by pouring the lighter constituent carefully on the 
surface of the heavier constituent, and allowing solidifica- 
tion to take place. A section through the culot so obtained 
will show a gradation in structure from pure metal on one 
side to pure metal on the other. A thin slice of metal is 
usually cut by means of a hack-saw, and for this purpose 
saws driven ]>y mechanism are frequently used. The 
thickness of the piece should not be less than 4 inch, and 
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in order that it may be firmly held between the fingers it 
should not be less than 1 inch square. The preliminary 
stages of polishing are effected by emery paper placed on 
plate glass, or preferably on wooden discs capable of being 
revolved at a high rate of speed. The finest grade of 
emery paper that can be obtained is used towards the end 
of the operation. Before use the finer papers should be 
rubbed with a hard steel surface to remove any coarse 
particles. The completion of the operation of polishing is 
effected in various ways, according to the nature of the 
specimen. It is generally effected on wet cloth or parch- 
ment covered with a small amount of carefully washed 
jeweller’s rouge. Various mechanical appliances are em- 
ployed to minimize the labour and time required for 
the polishing. These usually consist of aperies of inter- 
changeable revolving discs, each of which is covered 
with emery paper, cloth, or parchment, according to the 
particular stage of polishing for which it is required. 
In the case of brittle alloys and of alloys having a very 
soft constituent, which during polishing tends to spread 
over and obliterate the harder constituents, polishing is in 
many cases altogether avoided by casting the alloy on the 
surface of glass or mica. In this way, with a little care, 
a |)erfect surface is obtained, and it is only necessary to 
develop the structure by suitable etching. In adopting 
this method, however, instances have occurred in which 


the removal of the cast surface has shown a structure 
differing considerably from the original. 

Polishing in Bas-Relief . — If the polishing be completed 
with fine rouge on a sheet of wet parchment^ placed upon 
a comparatively soft base such as a piece of deal, certain 
soft constituents of an alloy may often be eroded in such 
a manner as to leave the hardest portions in relief. For 
the later stages of polishing Le Chatelier recommends the 
use of alumina obtained by the calcination of ammonium 
alum ; and for the final polish of soft metals, chromium 
oxide. 

Development of the Structure by Reagents . — Usually the 
constituents of an alloy do not possess a characteristic or 
distinctive tint, and polishing is supplemented by reagents 
which serve to reveal the constituents by the varying 
degree to which they are acted upon. Osmond divides 
these into three classes — acids, halogens, and salts. As 
regards acids, water containing from 2 to 10 per cent, of 
hydrochromic acid is useful. It is made by mixing 10 
grams of jwtassium bichromate with 10 grams of Bulphuric 
acid in 100 grams of water. The use of nitric acid 
requires much experience. It is frequently employed in 
the examination of steels, and the writer prefers to use a 
1 j>er cent, solution in alcohol, although many workers use 
concentrated acid, and effect the etching by allowing a 
stream of water to dilute the film of acid left on the 



surface of the specimen after dipping it. Of the halogens, 
iodino is the most useful. A solution in alcohol is applied, 
so that a single drop covers half a square inch of surface. 
The specimen is then washed with alcohol, and dried with 
a piece of fine linem or chamois leather. Tincture of iodine 
also affords a means of identifying lead in certain alloys by 
the formation of a yellow iodide of lead, while the vapour 
of iodino has in certain cases been used to tint the con- 
stituents. Thin coloured films may often bo produced by 
the oxidation of the specimen when heated in air. This, 
as a means of developing the structure, in the case of the 
copper alloys is specially useful. Tinted crystals may thus 
be distinguished from the investing layer caused by the 
presence of a minute quantity of another constituent. The 
temper colours produced by heating iron or steel in air are 
well known. Carbide of iron is less oxidizable than the 
iron with which it is intimately associated, and it assumes 
a brown tint, while the iron has reached the blue Btage. 
These coloured films may be fixed by covering with thin 
films of gelatine. 

In some cases the alloy may be attacked electrolytically 
by exposing it for a few minutes to a weak electric current 
in a bath of very dilute sulphuric acid. Certain organic 
bodies give very satisfactory results. The Japanese, for 
instance, produco very remarkable effects by simple reagents 
of which an infusion of certain forms of grass is a not 
unimportant constituent. In the case of iron and steel a 
freshly-prepared infusion of liquorice root has been found 
to bo most useful for colouring certain constituents of 
steel. M. Osmond, who was the first to use this reagent, 
insisted that it should be freshly prepared and always used 


under identical conditions as regards ago and concentration. 
His method of applying it was to rub the specimen on 
parchment moistened with it, but he has subsequently 
modified this “ polish attack ” by substituting a 2 per cent, 
solution of ammonium nitrate for the liquorice infusion. 
In each case a small quantity of freshly -precipitated 
calcium sulphate is used on the parchment to assist the 
polishing. 

Appliances used in Micrography. — The method of using 
the microscojjo in connexion with a camera for photographic 
purposes will now be considered. Every micrograplier 
has his own views as to the form of an installation to be 
adopted, and it will therefore bo well to give an illustra- 
tion of a definite apparatus which has been found to give 
satisfactory results. It consists of a microscope A with a 
firm base placed in a horizontal position. The microscope 
can be connected by a tube B with the expanded camera 
CC, at the end of which is the usual frame to receive the 
photographic plate. A practised observer can focus on a 
plate of clear glass by the aid of a subsidiary low-power 
microscope lens. If a somi-transparent plate is employed 
it should be as fine as possible. The surface of the table 
is cut in such a way near H that the observer who is seated 
may conveniently examine the object on the stage of the 
microscope, the portion B turning aside for this purpose. 
The subsequent focussing is effected by a rod, FFF, and 
gearing attached to the fine adjustment of the microscope, 
GA ; flap J when raised forms the support of the lamp 
used for illumination. As an illuminant an arc light has 
many advantages, as the exposure of the plate used will 
seldom exceed 10 seconds. An incandescent lamp or a gas 
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lamp with a mantle will give good 'results, but with much 
longer exposure. Actual illumination is best effected by a 
leek vertical illuminator or a Zeiss prism. It is necessary 
that the lens used for concentrating the light on the 
illuminator should be an achromatic one, as colour effects 
cause trouble in photographing the objects. For lower 
powers the Lieberkuhn parabolic illuminator is useful. 
Certain groups of alloys show better under oblique illu- 
mination, which may be effected by the aid of a good 
condensing lens, the angle of incidence being limited by 
the distance of the object from the objective in the case of 
high magnification. As regards objectives, the most useful 
are the Zeiss 2 mm., 4 mm., and 24 mm. ; two other useful 
objectives for low powers being 35 mm. and 70 mm., both 
of which are projecting objectives. A projecting eye-piece, 
preferably of low power, should be employed with all but 
the two latter objectives. The immersion lens, the Zeiss 
2 mm., is used with specially thickened cedar oil, and if the 
distance from the objective to the plate is 7 feet, magnifi- 
cations of over 2000 diameters can easily be obtained 
(see Plate). As regards sensitized plates, excellent results 
have been obtained with Lumifere plates sensitive to yellow 
and green. The various brands of “ process ” plates are 
very serviceable where the contrasts on the specimen are 
not great. 

Authorities. — H. C. Sorby. “On Microscopical Photographs 
of Various Kinds of Iron and Steel,” Brit. Assoc . Report, 1864, 
Part II. p. 189; “Microscopical Structure of Iron and Steel,” 
Joum. Iron and Steel lust. 1887, P. 255. — A. Martens. “Die 
mikroskopische Untersucliung der Motalle,” Glaser's Annalcn , vol. 
xxx. p. 201, 1892. — H. Wedding. “Das GefUge der Schienen- 
kdnfe,” Stahl undL Eisen , vol. xii. p. 478, 15th M ay 1892. — F. Osmond. 
“Sur la motallograpliio niicroscopique," Rapport prticnM d la 
Commission dcs mdthodes d'essai dcs rnaldriaux de construction Ic 
10 f^vr Ur 1802 ; et vol. ii. pp. 7-17, Paris 1895 ; “Microscopic 
Metallography,” Trans. Amer. Inst. Mining Eng . vol. xxii. p. 248. 
— J. E. Stead. “ Methods of preparing Specimen for Microscopic 
Examination,” Journ. Iron and Steel Inst. 1894, Part 1. p. 292. — 
W. C. Roberth-Austen and F. Osmond. “ On the Structure of 
Motals, its Origin and Causes,” Phil. Trans . Roy. Soc. vol. clxxxvii. 
pp. 417-482 ; and Bull, dc la Soc. d' encouragement pour Vindustrie 
nationale, 5° s6rie, vol. i. p. 1136, Aoftt 1896. — G. CnAui'V. 
“Microscopic Study of Metallic Alloys, ” Bull, dc la Sue. d' en- 
couragement pour Vindustrie nationale , March 1897. — A. Sauvkuu. 
“Constitution of Steel,” Technology Quarterly , Juno 1898 ; Mclallo- 
graphisl , vol. i. No. 3. — J. E. Stead. “Crystalline Structure of 
Iron and Steel,” Joum . Iron and Steel Inst. 1898, i. p. 145 ; 
“Practical Metallography,” Proc. Cleveland Inst, of Engineers , 
26th February 1900. — Ewing and Rosenhain. “Crystalline 
Structure of Metals,” Phil. Trans . Roy. Soc . vol. cxciii. p. 353 and 
vol. uxcv. p. 279. — F. Osmond. “Crystallography of Iron,” 
Annates dcs Mines, January 1900 . — Lk Chatkmkr. “Technology 
of Metallography, *' Metallographist , vol. iv. No. 1 .—Contribution 
A Vdlude des alliagcs . SocUU <£ encouragement pour Vindustrie 
nationale , 1901. (W. C. R.-A.) 

Metal Work, Art.— The term “ art metal work ” 
is applied to those works in metal in which beauty of 
form or decorative effect is the first consideration, 
irrespective of whether the object is intended for use or 
is merely ornamental ; and it embraces any article from 
a Birmingham brass bedstead to works of the highest 
artistic merit. The term, as definitely distinguishing one 
branch of metal-working from another, lias scarcely been 
in use for more than half a century, and is objected to by 
many on the ground that no such prefix was required in 
the best periods of art, and that allied crafts continue to 
do without it to the present day. Indeed, as long as 
metal-working remained a handicraft — in other words, 
until the introduction of steam machinery — every article, 
however humble its purpose, seems to have been endowed 
with some traditional beauty of form. The ceaseless 
changes in taste and fashion attendant upon progressive 
civilization, the proclivities of rulers, foreign alliances, 
facilities for travel, and the opening up of new areas to 
trade, had led to the evolution of a long series of distinct 
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styles, developed without apparent effort by successive 
generations of craftsmen. The robust, florid, and dis- 
tinctly Homan rendering of the classic, which followed the 
refined and attenuated treatment associated with the 
architecture of the brothers Adam, who died in 1792 and 
1794, is the last development in England which can be 
regarded as a national stylo. The massively moulded 
ormolu stair balustrade of Northumberland House, now at 
49 Prince’s Gate ; the candelabra at Windsor and Bucking- 
ham Palaces, produced in Birmingham by the firm of 
Messenger ; the cast-iron railings with javolin heads and 
lictors’ fasces, the tripods, Corinthian column standard 
lamps and candelabra, boat -shaped oil lamps and tent- 
shaped lustres with classic mountings, are examples of the 
metal work of a stylo which, outside the eccentric Brighton 
Pavilion and excursions into Gothic and Elizabethan, 
was universally accepted in the United Kingdom from the 
days of the Regency until after the accession of Victoria. 
Except perhaps the silversmiths, no one was conscious of 
being engaged in “art metal-working,” yet the average 
is neither vulgar nor in bad taste, and the larger works 
are both dignified and suited to their architectural 
surroundings. 

The introduction of gas as an illuminant, about 1816, 
at once induced a large demand and a novel description of 
metal fitting ; and with this the craft fell under the control 
of a new commercial class, imbued with expansive notions 
of free trade, eager to supply the markets of the world, 
intent on breaking with past traditions, and utilizing steam 
power, electro-deposition, and every mechanical and scien- 
tific invention tending to economize metal or labour. Such 
were the conditions of metal-working, especially as carried 
on in the great centres of Birmingham and Shelfield, 
at this time. But when all artistic jierception in Great 
Britain appeared lost in general admiration of the triumphs 
of machinery and the expansion of trade, a new influence 
in art matters, that of the Prince Consort, began to make 
itself felt. The Great Exhibition, state-aided schools of 
design, the South Kensington Museum, and the establish- 
ment of a Science and Art Department under Government, 
are among the results of the important art revival which 
he inaugurated. He is credited with having himself 
designed candelabra and other objects in metal, and he 
directly encouraged the production of the sumptuous 
treatise on metal work by Digby Wyatt, which laid the 
foundations of the revival. To this work, and that of 
Owen Jones, can be traced the origin of the eclecticism 
which has laid all past styles of art tinder contribution. 
The Gothic revival, pursued simultaneously but quite 
independently, also helped in a general way the recognition 
of art, without very directly affecting the movement. It 
did, however, lead to a profound study of one of the bygone 
phases of the art of Great Britain, and was especially 
valuable in teaching how to work within definite limita- 
tions, but without slavish copying; it also emancipated 
a considerable body of craftsmen from tho tyranny of 
manufacturers whose sole idea was that machine work 
should supersede handicraft. Its greatest efforts were the 
metal chancel screens designed by Sir G. G. Scott, that for 
Hereford Cathedral having been exhibited in 1862. The 
effect produced by these, though purporting to be strictly 
Early English in character, could hardly on the whole have 
been conceived by the designers and workers of that 
period. It does not apjiear that the influence either of 
Owen Jones or Digby Wyatt on metal-working extended 
beyond bringing the variety and beauty of past styles to 
the direct notice of designers. They did not actually 
themselves produce designs affecting the development of 
the metal crafts. Neither can the London silversmiths, 
though they employed the best talent available, particularly 
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in the decade following the Great Exhibition of 1851, 
be credited with directing or even much influencing the 
art metal revival, especially of later years. They were 
rivalled by Elkington of Birmingham, who secured the 
permanent assistance of at least one fine artist, Morel 
Ladeuil, the producer of the Elcho Challenge Shield. 
Perhaps the first actual designer to make a lasting im- 
pression on the crafts was Thomas Jeckyll, some of whose 
work, including gates for Sandringham, was exhibited 
in 1862. Infinitely greater as a designer was Alfred 
Htevens, whose influence on English craftsmen might be 
regarded as almost comparable to that of Michelangelo 
on that of his Italian contemporaries. Stevens’s designs 
certainly directly raised the standard of production in 
several metal-working firms by whom he was employed ; 
whilst in the Wellington Memorial in St Paul’s Cathedral, 
and in Dorchester House, his work is seen unfettered 
by commercial considerations. Omitting many whose 
occasional designs have had little influence on the develop- 
ment of the metal crafts, we come to Alfred Gilbert, 
whose influence for a time has been scarcely less than that 
of Stevens himself. Monumental works, like his statue of 
Queen Victoria at Winchester and his work at Windsor, 
may be handed down as his greatest achievements, 
but judged as art metal work, his smaller productions, 
such as the centre-piece presented by the army and 
navy to Queen Victoria on her Jubilee, have been more 
important. 

The charming bronze statuettes of Onslow Ford, the most 
representative of which are in the Tate Gallery ; the work 
of George Frampton, as seen in the Mitchell Memorial ; 
and the beautiful lias-reliefs of W. Stirling Lee, examples 
of which are illustrated in the bronze gates of the Adelphi 
Bank at Liverpool (see Plate), have all contributed, 
especially when applied to architectural decoration, to a 
high standard of excellence. Painters also have frequently 
designed and modelled for metal work, like Lord Leighton, 
who produced bronze statuettes of most refined character ; 
and 8ir L. Alma-Tadema, who designed the grilles for his 
studio and entrance hall; but none have devoted them- 
selves so conspicuously to it as Professor von Herkomer, 
who, whether working in gold and enamel, iron, or his 
favourite alloy, pewter, infuses a freshness into his designs 
and novelty into his methods which display an unusual 
mastery over materials. 

The gift of reproducing effects of nature or art by brush 
or chisel is not, however, accompanied necessarily by 
power to design, as many have discovered ; but a note- 
worthy exponent of the dual faculty is G. C. Hait4, whose 
designs are widely applied. 

It is chiefly to architecture that metal work owes its per- 
manent, steady, and comprehensive artistic improvement. 
Good architecture creates good craftsmen, and together they 
have ever stood and fallen. The buildings of Norman Shaw 
and Ernest George demanded quiet and harmonious metal 
work ; and the custom of these architects of superintend- 
ing and designing every detail, even for interiors, created 
the supply. Such men educate those they employ, and 
apt pupils gather round them. The work of every worthy 
architect raises the standard of the crafts; but beyond 
others Messrs Ashbee, Lethaby, and Wilson have taken an 
active personal interest in schools of metal work. The 
technical schools, maintained or subsidized by corporate 
bodies, have also been of immense service in creating a 
class of intelligent, capable, and self-respecting craftsmen, 
whose wages, proportioned to their skill, enable them to 
regard their work not merely as irksome toil, but as 
worthy occupation abounding in interest. Home industries, 
carried on for from the recognized centres, such as the 
metal working round Keswick, executed during hours of 
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enforced idleness by field labourers and railway porter^ 
educate the passer-by as well as the worker. This ad- 
mirable school, founded in 1884 by Canon and Mrs 
Rawnsley, to provide recreation as well as remunerative 
work, was in 1901 attended by about fifty men during the 
winter, in addition to employing a permanent staff of 
twelve. 

Architects and artists who design for the principal 
decorating firms are to-day as conversant with the Renais- 
sance and succeeding styles of France and Italy as mediaeval 
revivalists were familiar with the Gothic styles with which 
they made us so well acquainted. Metal work more or 
less based upon every kind of past style, and appropriate 
to the most varied architectural and decorative surround- 
ings, is produced in vast quantities, and in some cases so< 
skilful are the workers that modern forgeries and repro- 
ductions are almost beyond the power of experts to detect* 
This large class of designers and craftsmen, to whom a 
thorough knowledge of the history of design is a necessity, 
may be distinguished as conventional, following and de- 
veloping traditional lines. The new art school, on the 
contrary, breaks wholly with tradition, unless unconsciously 
influenced by the Japanese, and awards the highest place 
to originality in design. It is not to be expected that an 
art revival following on, and in possession of, all the results 
of a period of unprecedented activity in scientific research 
should proceed as leisurely or with the same restraint 
as heretofore; but unfettered activity, and the general 
encouragement almost ostentatiously to abandon the tradi- 
tions of art, have no exact parallel in the past, and may 
yet prove a danger. It is perhaps the very rapidity of 
the movement, so characteristic of the age, that is likely 
to retard its progress and to fail to carry with it the 
wealthy clients and the decorators they employ, or per- 
liaps even to increase the disposition, already apparent, to 
cling to the safe ground of reproductions of the styles 
of the 17th and 18th centuries. The multiplication of 
art periodicals, lectures, books, photographs, meetings of 
societies and guilds, museums, schools of arts and crafts, 
polytechnics, scholarships, facilities for travel, exhibitions, 
even those of the Royal Academy, to which objects of 
applied art are now admitted, not only encourages many 
persons to become workers and designers in the applied arts, 
but exposes everything to the attentions of the plagiarist, 
who travesties the freshest idea before it has well left the 
hands of its originator. Thus the inspirations of genius, ap- 
propriated by those who imperfectly appreciate their subtle 
beauty and quality, become hackneyed and lose their charm 
and interest. The keen desire to be unconventional in 
applied art has spread from Great Britain and the United 
States to Germany, Austria, and other countries, and is, in 
fact, everywhere apparent, but without concerted lines, well- 
defined first principles, or limitations. Individuals may 
follow Rossetti, or Burne-Jones, or William Morris, or any 
other brilliant masters at home or abroad, but neither 
artists nor public are agreed as to any particular school 
being best worth development. It seems agreed in a general 
way that the completed work in metal is to be wholly the 
conception and, as far as possible, the actual handiwork 
of the designer : casting by the cire-perdue process, left 
practically untouched from the mould, and embossing, 
being the two most favoured processes. The female figure is 
largely made use of in every class of unconventional design, 
and rich and harmonious colours are sought, the glitter 
of metal being invariably subdued by deadening its lustre, 
or by patinas and oxides. Gilding, stains and lacquers, 
electro-plating, chasing, “ matting,” frosting, burnish* 
ing, mechanically produced mouldings and enrichments^, 
and the other processes esteemed in the I9th century, are 
disused and avoided. New contrasts are formed by the 
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juxtaposition of differently toned metals ; 6r these 'with an 
inlay of haliotis shell, introduced by Alfred Gilbert ; or of 
coloured wax, favoured by Onslow Ford ; or enamelling, 
perfected by Professor von Herkomer ; or stained ivory, 
pearls, or semi-precious stones. The quality of the surface 
left by the skilled artist or artisan is more regarded than 
symmetry of design, or even than correct modelling. 
Frequently only the important parts in a design are care- 
fully finished and the rest merely sketched, the mode of 
working, whether by modelling tools or hammer, being 
always left apparent. 

The newer kinds of art metal work have, until recently, 
reached the purchaser direct from the producer’s workshop, 
but they may now also be seen in the shops of silversmiths, 
jewellers, and general dealers, who are thus helping to 
transfer production from large commercial manufactories 
to smaller ateliers under artistic control. The production 
of the larger household accessories, such as bedsteads, 
fenders, gas and electric fittings, clocks, <fcc., has hardly as 
yet come under the influence of the art movement. The 
services rendered by Mr W. A. S. Benson of Chiswick, who 
by his practical and elegant designs commenced about 
1886 to revolutionize the production of sheet-brass and 
copper utensils, cannot be passed over in this connexion. 
The average ecclesiastical metal work has upon the whole 
rather receded than progressed in merit, except when it is 
specially designed by architects and executed under their 
supervision. Though the demand for good domestic 
wrought-iron work has enormously increased, adaptations 
from the beautiful work of the 17th and 18th centuries 
have been found so suited to tho architectural surroundings 
amidst which they are placed, that entirely new departures 
have hitherto been relatively uncommon. Of such the 
gates for Sandringham, by Jeckyll; for Crewe Hall, by 
Charles Barry ; and for the Victoria and Albert Museum, 
by Gamble, are the earliest and best known. Of the vast 
number designed upon traditional lines may be cited those 
for Lambton Castle, Welbeck, Eaton Hall, Twickenham, 
Olieveden, and the Astor Estate Office on the Victoria 
Embankment. Cast iron, brought to perfection by 
the Coalbrookdale Company about 1860, but now little 
esteemed, owing to the poverty of design which so 
often counterfeits smith’s work, presents great opportuni- 
ties to founders possessing taste or willing to submit to 
artistic control. A very large fiold is also opening for cast- 
lead work, whether associated with architecture, as in the 
leaden covered-way over Northumberland Street, in London 
(see Plate), and the fine rain-water heads of the Birmingham 
Law Courts (see Plate), or with the revival of the use of 
metal statuary and vases in gardens. The subdued colour 
and soft contours of pewter render it once more a favoured 
material, peculiarly adapted to the methods of the art 
revival, and perhaps destined to supersede electro-plate for 
household purposes. In silver work the proportion of new 
art designs exhibited by dealers and others is still relatively 
small ; but jewellers, except when setting pure brilliants 
and pearls, are becoming more inclined to make their 
jewels of finely modelled gold and enamel enriched with 
precious and semi-precious stones, than of gems merely 
held together by wholly subordinate settings. 

On the continent of Europe, Franco was undoubtedly 
the first to recognize tho merits of its bygone designers 
and craftsmen, and even antecedent to the Exhibition of 
1851, when art in Great Britain was practically dormant, 
it was possible to obtain in Paris reproductions of the 
finest ormolu work of the 18th century faithfully render- 
ing the characteristics of the originals. At the same time 
a most active production of modem designs was proceeding, 
stimulated by rewards, with the result that the supply of 
clocks, lamps, candelabra, statuettes, and other ornaments 
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in bronze and zinc to the rest of Europe became practi- 
cally a monopoly of Paris for nearly half a century. In all 
connected with their own homes the French adhere to their 
traditions far more than other nations, and the attempt at 
originality in the introduction of metal work into the scheme 
of decoration of a room is almost unknown. In the domain 
of bronze and imitation bronze statuary the originality of 
the French is absolutely unrivalled. And not only in 
bronze, but in Paris jewellery, enamels, silver, pewter, 
and iron work an excessively cultured refinement is 
apparent, Inside which other productions, even the most 
finished, apj>ear imjierfectly developed and crude. The 
French artist attains his ideal, and it is difficult to imagine, 
from his standpoint, that the metal-work of the present 
can be surpassed. The best English metal-worker, on the 
contrary, is probably not often quite satisfied with the 
results he attains, perhaps because in Great Britain the 
pursuit of art has for centuries been fitful and individual, 
while in France art traditions have been continuously 
developed and maintained, and arc hereditary. The 
British temperament may cause French art to bo regarded 
by many as exotic and ovor-de vdo^d, but the fact remains 
that their metal-work is approached in power and technique 
by a very few of the best British artists. The metal -work 
of Belgium is based at present entirely on that of France, 
without attaining the same standard, unless designed for 
ecclesiastical uses. In Holland these crafts have not 
progressed. Italian metal-workers are now mainly em- 
ployed in reproduction, but traditions linger, either of the 
goldsmith or blacksmith, in some remote parts, while the 
sporadic apj>earanco of craftsmen of a high order is evidence 
that the ancient artistic spirit is not wholly extinct. Simi- 
larly, the surprising damascening by Messrs Zuluaga of 
Madrid in the monument to General Prim, and that of 
Alvarez of Toledo, give hope that the Spanish craftsman 
only needs to be properly directed. German and Austrian 
workers had for years shown more energy than originality, 
but they have recently embraced the newest English develop- 
ments and carried them to extremes of exaggeration. For 
really fresli and progressive indigenous art we may perhaps 
have, in the near future, to turn to America and to Russia, 
where, having little artistic past to refer to, designers and 
craftsmen display unequalled individuality and force. It 
is from the Far East, however, that the most serious 
rivalry may be anticipated. The motal-work of China 
and Japan, so pleasantly naive and inexpensive, though be- 
coming undesirably modified as to design through contact 
with European buyers, is losing none of its matchless 
technique, which indeed in Japan is still being developed. 
In any history of the art revival the influence of such firms 
as Barbedienno and Christofle in Paris and Tiffany in New 
York cannot be ignored. The example and success of the 
latter probably did much to stimulate workers in England. 
Their aim, however, lias been consistently to surpass exist- 
ing standards in beauty and originality, without departing 
from recognized canons of art. The “ new art ” of Great 
Britain, so earnestly and actively promulgated, has no 
doubt a fine future, but its immediate expansion is checked 
and limited by the pronounced partiality of the wealthy 
classes for antiques and reproductions. On this account, 
immense sums are still spent in Paris and elsewhere 
abroad upon metal work destined for British and American 
houses, while the money available to be spent on works of 
art flows mainly into tho pockets of the dealers in bric- 
k-brac. This patronage can be intercepted, and a settled 
preference for modern British art induced, not by ignoring 
the beauty and magnificently decorative effects of the works 
that are preferred, but by careful study of the works of the 
past, with a view to equalling or surpassing them in the 
qualities which render them so attractive. (j. s. o.) 
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METAPHYSICS. 

8 1 . Metaphysics the Science of Being. va " e ty « dlin « plnnUkm, it confuses materialism 

and idealism. Extremes meet; and those who believe 

S IDE by side with psychology, the science of mind, only in body, and those who believe only in mind, have an 
and with logic, the science of reasoning, metaphysics | equal right to the equivocal term “ monist.” Moreover, 
is tending gradually to reassert its ancient Aristotelian j there is no real opposition between monism and dualism* 
position as the science of being in general. Not long ago, ; for there can very well be one kind of being, withou' 
in England at all events, metaphysics was merged in , being all body or all soul; and as a matter of fact, 
jwsyehoiogy. But with the decline of dogmatic belief i Aristotelian realism is both a monism of substance and 
and the spread of religious doubt about the creation j a dualism of body and soul. It is in any case unfair to 
and government of the world ; as the sj>ecial sciences also I decide questions by disparaging terms, and to argue as if 
grow more general, and the natural sciences become | the whole choice were between materialistic or idealistic 
more speculative about matter and force, evolution and , monism, leaving realism out of court. In this case it 
teleology ; men begin to wonder again, like the Greeks, j would also hide the truth of things, which requires two 
about the nature and origin of things, and half uneon- different kinds of substance, body and soul. The strength 
sciously discover that they are metaphysicians. Nor of materialism consists in recognizing nature without 
must we expect any great difference between the old and explaining it away, its weakness in its utter inability to 
the new methods of dealing with these problems, when explain consciousness either in its nature or in its origin, 
the causes have been similar : the decay of polytheism On the other hand, it is the virtue of idealism to emphasize 
in Greek religion and his own discoveries in natural the fact of consciousness, but its vice to exaggerate it, 
science were the motives which impelled Aristotle to with the consequence of resorting to every kind of paradox 
metaphysical questions. There is, however, a certain to deny the obvious and get rid of bodies. There are in 
difference in the way of approaching things. Aristotle i reality two species of substances, or entirely distinct things, 
emphasized being as being, without always sufficiently j those which are impenetrably resisting, and those which are 
asking whether the things whose existence ho asserted ! conscious substances ; and it is impossible to reduce bodies 
are really knowable. We, on the contrary, mainly through ; and bouIs to one another, because resistance is incompatible 
the influence of Descartes, rather ask what are the things witli tlio attributes of spirit, and consciousness inexplicable 
we know, and therefore, some more and some Igrh, come to j by the attributes of body. So far true metaphysics is 
connect ontology with epistemology, the science of being a dualism of body and soul. But this very dualism is 
with the science of knowing, and in consequence come to also monism : both bodies and souls are substances, as 
treat metaphysics in relation to psychology and logit;, from Aristotle said ; and wo can go farther than Aristotle, 
which epistemology is an offshoot. To this pressing ques- Men are apt to dwell too much on the coexistence and 
tion then — What is the world as we know it ? — three kinds too little on the inclusiveness of substances. The fact 
of definite answers are returned : those of materialism, is that many substances are often in one ; e.g many 
idealism, and realism, according to the emphasis laid by bodies in the one body, and both body and soul in the one 
metaphysicians on body, on mind, or on both. Metaphysical substance, of man. What is true of the microcosm is true 
materialism is the view that everything known is body or of the macrocosm. There are many bodies in one earth ; 
matter; but while according to ancient materialists soul and there is no reason for stopping this inclusiveness 
is only another body, according to modern materialists short of one bodily universe, or for refusing to believe 
mind without soul is only an attribute or function of that with the omnipresent spiritual substance of God it 
l)ody. Metaphysical idealism is the view that everything forms one substantial universe, like a gorgeous palace 
known is mind, or some mental state or other, which some containing many rooms and inhabitants, all under one 
idealists suppose to require a substantial soul, others not ; master. So far true metaphysics is a monism of substance, 
while all agree that body has no different being apart in the sense l>oth that all things are substances and that 
from mind. Metaphysical realism is the intermediate view all substances, however different, are members of one 
that everything known is either body or soul, neither of substance, the whole universe of body and spirit. In 
which alono exhausts the universe of l>oing. Aristotle, this case metaphysics generally will have to recognize three 
the founder of metaphysics as a distinct science, was also monisms, a materialistic monism of body, an idealistic 
the founder of metaphysical realism, and still remains its monism of soul, and a realistic monism of substance, 
main authority. His view was that all things are substances, which is also a dualism of substances. But a term so 
in the sense of distinct individuals, each of which has a equivocal, leading to an antithesis so misleading as that 
being of its own different from any other, whereas an between monism and dualism, can never represent the 
attribute has only the being of its substance (Met. Z 1-3 ; real difference between metaphysical schools. We shall 
Post. An. I 4) ; that bodies in nature are obviously return, then, to the clearer and more authoritativo division, 
natural substances, and as obviously not the only kind of and proceed to discuss materialism, idealism, and realism 
substance ; and that there is supernatural substance, e.g., in their order. Idealism will receive most attention, 
God, who is an eternal, perfect, living being, thinking, because it is the dominant philosophy of modern thought, 
but without matter, and therefore not a body. At the which tries to dethrone Aristotle as Jupiter dethroned 
present day realism is despised on the ground that its Saturn. But perchance redeunt Satumia regna. 
differentiation of body and soul, natural and sujiernatural, 

ignores the unity of being. Indeed, in order to oppose § ^ ECENT Materialism. 

this unity of being to the realistic duality, both materialists (1) Materialism Proper. — Materialism in its modern 
and idealists tfowadays arrogate to themselves the title of sense is the view that all we know is body, of which mind 
monists, and call realists dualists by way of disparagement, is an attribute or function. Several causes, beginning 
But we cannot classify metaphysics by the antithesis of towards the end of the 18th century, gradually led up to 
monism and dualism without making confusion worse the materialism which flourished in the middle of the 
confounded. Not to mention that it has led to another 19th century in the writings of Moleschott, Vogt, and 
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Buchner. The first cause was the rapid progress of 
natural science. The chemistry of Lavoisier, and especially 
his discovery of the nature of combustion, from which 
followed that of respiration, gave fresh evidence to the 
old principle of the indestructibility of matter by bodily 
forces, and to the application of chemical laws to biology. 
The zoology of Lamarck, although his views were un- 
popular and condemned by the authority of Cuvier, yet 
weakened the old hypothesis of the immutability of species, 
and started the theory of evolution in the form of the 
hereditary transmission of modifications produced in 
organisms by use and adaptation to the environment. 
The astronomy of Laplace suggested the hypothesis that 
the regular motions of the bodies comprising the solar 
system might be explained by supposing that the atmo- 
sphere of the sun originally extended beyond the orbits of 
all the planets and had gradually contracted. The geology 
of Lyell continued, as it were, the evolution of the solar 
system by accumulating facts inclining him to believe that 
the forces now operating are similar to those which worked 
out geological revolutions, or that wo may dispense with 
catastrophes, and regard ancient and present fluctuations 
of the organic and inorganic world as belonging to one 
series of events. These advances in natural science, which 
pointed to a unity and gradual evolution in nature, were 
accompanied by a growth in commerce, manufactures, and 
industrialism which tended to absorb men's minds in 
material interests; and it was the same kind of spirit 
which showed itself in the revolutionary upheaval of 1848, 
and in the materialistic publications which immediately 
followed, jvhile these publications have reacted on the in- 
dustrial socialism of our own time. Meanwhile, philosophic 
forces to counteract materialism were weak. Realism was 
at a low ebb. Idealism was receding for the moment. 
Hegelianism, which had for a time been converted into a 
kind of orthodox basis of State-education in Germany, had 
made itself unpopular. Its confusion of God, nature, 
and man had also led to differences within the school 
itself. Out of the Hegelians of the “ left ” arose not only 
David Strauss (1808-1874), but also Ludwig Feuerbach 
(1804-1872), who became the immediate forerunner of the 
materialists. Feuerbach's point against Hegel - -not God, 
but man — made him a philosopher of humanity, like 
Comte, rather than a materialist. But he enunciated 
propositions which could not but lead to materialism, 
such as, u The body is part of my being ; nay, the body is 
its totality, is my Ego,” and “ Man is what he eats,” and 
% “ Man by himself is but man ; man with man, the unity 
of ‘I’ and ‘ thou,’ is God.” These causes, then, scientific, 
industrial, and philosophical, led to the domination of 
matorialism in the middle of the 1 9th century in Germany, 
or rather to its revival ; for in its main position, that 
matter and motion are everything and eternal, it was a 
repetition of the materialism of the 18th century in 
France. Carl Vogt (1817-1895) was an instance of this 
revival. When in 1854 the physiologist Rudolf Wagner 
declared that an individual permanent Seelenmbstanz is 
required, if not by physiology yet by morals, if not by 
science yet by faith, Vogt replied by turning the saying of 
the French physician Cabanis, “ The brain is determined 
to thought as the stomach is to digestion, or the liver to 
the secretion of bile,” into the offensive form, “Thought 
stands in the same relation to the brain as the bile to the 
liver or the urine to the kidneys.” But recent materialism 
was not mere repetition. J. Moleschott (1822-1893) mado 
a diligent use of the science of his day in his Kreislauf des 
Leberu ( 1852 ). Starting from Lavoisier’s discoveries, he 
held that life is metabolism, a perpetual circulation of 
matter from the inorganic to the organic world, and back 
again. He urged this metabolism against the hypothesis 
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of vital force as then held by Liebig, but descending from 
antiquity in various forms. Aristotle had imputed to 
all living beings a soul, but to plants only in the 
sense of a vegetative, not a sensitive, activity. Stahl 
(1666-1734) changed Aristotle's vegetative into a sensitive 
soul, which he imputed to all living beings, and supposed 
that it is an incorporeal substance governing the body and 
its forces, os well as performing mental operations. Since 
Stahl's time the psychical side of his views has usually 
t>een either abandoned or modified, but in Molesehott’s 
time many scientific men still accepted some sort of vital 
principle, not exactly soul, yet over and above bodily 
forces in organisms. Moleschott, like Lotze, had the 
merit of resisting the whole hypothesis of a vital prin- 
ciple, and in later editions of his work he supported his 
caso by Berthelot's discoveries in artificially producing 
from the chemical elements organic substances. But he 
went farther. On the basis of Lavoisier's discovery that 
respiration is combustion, he argued that the heat so pro- 
duced is the only force develop'd in the organism, and 
that matter therefore rules man. His saying, “ Without 
phosphorus no thought,” does not mean much; but he 
wont on to the conclusion that thought is a movement of 
the matter of the brain. Finally, he put the whole 
materialistic view of the world into the following form : 
Without matter no force, without force no matter. L. 
Buchner (1824-1899) himself said that he owed to Mole- 
scliott the first impulso to composing his important work 
Kraft und Staff (1855), which lias run through many 
editions and become a kind of text of materialism. He 
borrowed from Moleschott the hypothesis that matter and 
force are inseparable. At the same time his originality 
consisted in his use of the theory of evolution. He 
applied Lyell’s evolution of the earth's crust to the 
evolution of life upon it. In later editions, after the 
publication of the Origin of Species in 1859, he regarded 
Darwinism as the chief support of materialism, and assorted 
that the struggle for life and natural selection have 
abolished final causes. As in the sequel it became more 
and more patent that natural selection gives no account of 
the origin of variations, as proofs of the direct action of the 
environment pn the species became more plentiful, so that 
Darwin himself in 1 876 confessed that he had not attached 
sufficient weight to food, climate, «kc., and as in consequence 
Lamarck’s views revived in a neo-Lamarck ian school, 
Buchner accepted the new theory, that Lamarckian adapta- 
tion to the environment hereditarily transmitted produces 
the variations which are the materials of Darwinian 
natural selection. His general inference was that, not 
,God, but evolution of matter, is the cause of the order of 
the world ; that life is a combination of matter which 
in favourable circumstances is spontaneously generated ; 
that thero is no vital principle, localise all forces, non-vita! 
and vital, are movements ; that movement and evolution 
proceed from life to consciousness ; that it is foolish for 
man to believe that the earth was made for him, in the 
face of the difficulties he encounters in inhabiting it ; that 
there is no God, no final cause, no immortality, no free- 
dom, no substance of the soul ; and that mind, like light 
or heat, electricity or magnetism, or any other physical 
fact, is a movement of matter. Sometimes he spoke of 
mind as an effect of matter ; but, though his expressions 
may be careless, nothing is to be mado of the difference, 
for he called it movement and effect indifferently in the 
same context. His definitely expressed view was that 
psychical activity is “nothing but a radiation through 
the cells of the grey substance of the brain of a motion 
set up by external stimuli.” 

Belonging to a slightly later time than the materialists 
hitherto mentioned, E. Haeckel has lately published a 
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book which may be taken to represent materialism as it 
stands, Die Weltrdthsel, or, as it appears in the translation 
by J. M'Cabe, The Riddle of the Universe. The point of 
this book is the identification of substance with body. 
Starting like his predecessors with the indestructibility of 
matter, Haeckel makes more than they do of the con- 
servation of energy, and merges the persistence of matter 
and energy in one universal law of substance, which, on 
the ground that body is subject to eternal transformation, 
is also the universal law of evolution. One of the first 
to popularize JJarwin in Germany, he regards Darwinism, 
like Buchner, as a supplement of Lamarckism. His strong 
point, however, consists not in establishing either selection, 
or adaptation, or any other process, but in inferring the 
fact of evolution of some sort from the consideration of 
three evidences : comparative anatomy, showing the long- 
known graduated series of organisms ; palaeontology, show- 
ing their similar geological succession in a historical series ; 
and embryology, showing the similar development of the 
organism from the impregnated ovum, expressed in the 
biogonetic law, “Ontogenesis is a brief and rapid recapitula- 
tion of phylogenesis.” On the strength of this consilience 
of arguments for evolution in the organic world, he carries 
back the process in the whole world, until he comes to a 
cosmology, which reminds one of the rash hypotheses of 
the Presocratics. He supposes that all organisms have 
developed from the simple coll, and that this has its origin 
by spontaneous generation, to explain which he propounds 
the “ carbon-theory,” that protoplasm comes from inorganic 
carbonates. He not only agrees with Laplace and Lyell 
about the evolution of the solar system, but also supposes 
that the affinities, pointed out by Lothar Meyer and 
Mondeleoff, between groups of chemical elements prove an 
evolution of these elements from a primitive matter (pro- 
thyl) consisting of homogeneous atoms. These, however, 
are not ultimate enough for him; he thinks that every- 
thing, ponderable and imponderable or ether, is evolved 
from a primitive substance, which condenses first into 
centres of condensation (pyknatoms), and then into masses, 
which when they exceed the mean consistency become 
ponderables, and when they fall below it becomo im- 
ponderables. Here he stops : according to him, substance 
is eternal and eternally subject to the law of substance ; 
and God is the eternal force or energy of substance. 
What then is the origin of mind or soul ? Haeckel 
answers that it has no origin, because sensation is an 
inherent property of all substance. He supposes that 
e esthesis and tropesis, as rudimentary sensation and will, 
are the very causes of condensation ; that they belong to 
pyknatoms , to ponderables and imponderables, to chemical 
atoms and molecules. Hence, when he returns to organ- 
isms, it does not surprise us that he assigns to ova and 
spermatozoa cell-souls, to the impregnated ovum germ-soul, 
to plants tissue-souls, to animals nerve-souls ; or that he 
regards man’s body and soul as born together in the im- 
pregnated ovum, and gradually evolved from the bodies 
and souls of lower animals. It appears to his imagination 
that the affinity of two atoms of hydrogen to one of oxygen, 
the attraction of the spermatozoon to the ovum, and the 
elective affinity of a pair of lovers, are all alike due to 
sensation and will. But has he solved the problems of 
mind? When he applies sensation and will to nature, 
and through plants to the lowest animals, he considers 
their sensation and will to be rudimentary and unconscious. 
Consciousness, according to his own admission, is not found 
even in all animals, although it is present not only in the 
highest vertebrates — men, mammals, birds — but also in 
ants, spiders, the higher crabs and molluscs. He holds 
indeed that, in accordance with the law of substance, con- 
sciousness must be evolved from unconsciousness with the 
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development of sense organs and a central nervous organ. 
At the same time he admits, first, that to mark the barrier 
between unconscious and conscious is difficult ; secondly, 
that it is impossible to trace the first beginning of conscious- 
ness in the lower animals; and, thirdly, that “however 
certain we are of the fact of this natural evolution of con- 
sciousness, we are, unfortunately, not yet in a position to 
enter more deeply into the question ” {Riddle of the Universe^ 
191). Thus in presence of the problem which is the crux of 
materialism, the origin of consciousness, he first propounds 
a gratuitous hypothesis that everything has mind, and 
then gives up the origin of conscious mind after all. He 
is certain, however, that the law of substance somehow 
proves that conscious soul is a mere function of brain, that 
soul is a function of all substances, and that God is the 
force or energy, or soul or spirit, of Nature. He, in 
fact, returns to ancient hylozoism, which has tended to 
revive from time to time in the history of thought. As 
Empedocles confused physical attraction and repulsion of 
bodily elements with the love and hatred of conscious 
beings, so Telesio and Campanella believed in the “ sense 
of things,” Bruno, an ardent admirer of the Presocr&ticB, 
believed in animated minima , and Leibnitz after him 
endowed monads with perception and appetition. Mau- 
pertuis converted the percipient monads of Leibnitz into 
percipient atoms. Haeckel is the inheritor of these 
animistic views, and especially of the first and the last. 
Ho believes that mind and soul are inherent attributes 
of all bodies. Curiously enough, he supposes that by 
making mind a universal attribute of matter he has 
made his philosophy not materialism, but monism. It is 
really both : monistic, because it reduces substance to one 
kind ; materialistic, because it identifies that one kind of 
substance with body or matter, and reduces mind to an 
attribute of matter. It makes no difference to attribute 
mind to all matter, so long as it is attributed as an attri- 
bute. It is at least as materialistic to say that uncon- 
scious mind is an attribute of Nature as to say that 
conscious mind is an attribute of brain ; and this is the 
position of Haeckel. Materialists seem to dread the word 
“materialism.” Buchner also entreats us “to abandon 
the word ‘ materialism,’ to which (it is not clear why) a 
certain scientific odium attaches, and substitute * monism ’ 
for it ” {Last Words on Materialism, 273). His reason, 
however, is different: it is that a philosophy, not of 
matter as such, but of the unity of force and matter, is 
not materialism. But if a philosophy makes force an 
attribute of matter only, as his does, it will recognize 
nothing but matter possessing force, and will therefore be 
materialism as well as monism, and in short materialistic 
monism. The point is that ueither Buchner nor Haeckel 
could on their assumptions recognize any force but force 
of body, or any mind but mind of body, or any distinct 
thing or substance except body. This is materialism. 

(2) Materialistic Tendencies . — Besides these direct in- 
stances of materialism, there are philosophers to whom the 
scientific tendencies of the age have given a materialistic 
tendency. In Germany, for example, Eugen Duhring is 
a realist, whose intention is to prove against Kant a 
knowledge of the thing in itself by attributing time, space, 
and categories generally to the real world. But, under 
the influence of Trendolenburg’s attempt to reconcile 
thought and being by assigning motion to both, his 
Wirklichkeitsphilosophie , in a similar effort after a unity 
of being, lands him in the contention that matter is 
absolute being, the support of all reality underlying all 
bodily and mental states. So R. Avenarius was no 
materialist, but only an empiricist anxious to reclaim 
man’s natural view of the world from philosophic in- 
crustations; yet when his Empiriokriticimtts ends in 
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nothing but environment! nervous system, and statements 
dependent on them, without soul, though within ex- 
perience, he comes near to materialism, as Wundt has 
remarked. In France, again, positivism is not materialism, 
but rather the refusal to frame a metaphysical theory. 
Comte, in his law of the three stages, tells us that man 
first gets over theology, then over metaphysics, and finally 
rests in positivism. Yet in getting over theology he 
ceases to believe in Ood, and in getting over metaphysics 
he ceases to believe in soul. As Paul Janet truly re- 
marked, positivism contains an unconscious metaphysics 
in rejecting final causes and an immaterial soul. So 
E. Littr 6 (1801-1881), Comte's disciple, said that soul 
signifies “ considered anatomically the ensemble of functions 
of the brain, and considered physiologically the ensemble 
of functions of encephalic sensibility.” He also took Mill 
to task for recognizing the possibility of a supernatural 
principle of the world. Now, when in surrendering 
theology and metaphysics we have also to surrender God 
and the soul, we are not free from materialism. Positivism, 
however, shelters itself behind tho vague word “phenomena.” 
Lastly, in England we have not only an influence of 
positivism, but also, what is more important, the syn- 
thetic philosophy of Herbert Spencer. The point of this 
philosophy is not materialism, but realism. The author 
himself says that it is transfigured realism — which is 
realism in asserting objective existence as separate from 
subjective existence, but anti-realism in denying that 
objective existence is to be known. In his Principles of 
Psychology he twice quotes his point that “ what we are 
conscious of as properties of matter, even down to its 
weight and resistance, are but subjective affections pro- 
duced by objective agencies which are unknown and 
unknowable.” This then is his transfigured realism, 
which, as far as what is known goes, is idealism, but as 
far as what exists goes, realism — of a sort. His First 
Principles , that is, his book on metaphysics, is founded 
on this same point, that what we know is phenomena 
produced by an unknown noumenal power. He himself 
identifies phenomenon, appearance, effect, or impression 
produced on consciousness through any of the senses. 
He divides phenomena into impressions and ideas, vivid 
and faint, object and subject, non-ego and ego, outer and 
inner, physical and psychical, matter and spirit; all of 
which are expressions of the same antithesis among 
phenomena. He holds that all the time, space, motion, 
matter known to us are phenomena ; and that force, the 
ultimate of ultimates, is, as known to us, a phenomenon, 
“ an affection of consciousness.” If so, then all we know 
is these phenomena, affections of consciousness, subjective 
affections, but produced by an unknown power. So far 
as this main point of transfigured realism is steadily main- 
tained, it is a compound of idealism and realism, but not 
materialism. But it is not maintained, on the side either 
of phenomena or of noumena ; and hence its tendency to 
materialism. 

In the first place, the term “ phenomenon ” is ambiguous, 
sometimes meaning a conscious affection, and sometimes 
any fact whatever. Spencer sets himself to find the laws 
of all phenomena. He finds that throughout the universe 
there is an unceasing redistribution of matter and motion, 
and that this redistribution constitutes evolution when there 
is a predominant integration of matter and dissipation of 
motion, and constitutes dissolution where there is a pre- 
dominant absorption of motion and disintegration of matter. 
He supposes that evolution is primarily integration, from 
the incoherent to the coherent, exemplified in the solar 
nebula evolving into the solar system ; secondly differen- 
tiation, from the more homogeneous to the more hetero- 
geneous, exemplified by the solar system evolving into 
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different bodies ; thirdly determination, from the indefinite 
to the definite, exemplified by the solar Bystem with different 
bodies evolving into an order. He supposes that this 
evolution does not remain cosmic, but becomes organic. 
In accordance with Lamarck's hypothesis, he supposes an 
evolution of organisms by hereditary adaptation to the 
environment (which he considers necessary to natural 
selection), and even the possibility of an evolution of life, 
which, according to him, is the continuous adjustment of 
internal to external relations. Next, ho supposes that mind 
obeys the same law of evolution, and exemplifies integration 
by generalization, differentiation by the development of the 
five senses, and determination by the development of the 
order of consciousness. He holds that we pass without 
break from tho phenomena of bodily life to the phenomena 
of mental life ; that consciousness arises in the course of 
the living being’s adaptation to its environment, and that 
there is a continuous evolution from reflex action through 
instinct and memory up to reason, an evolution of social 
institutions, and an evolution of conscience out of fear. 
He throws out the brilliant suggestion that the experience 
of the race is in a sense inherited by the individual ; 
which is true in the sense that animal organisms become 
hereditarily bettor adapted to perform mental operations, 
though no proof that any elements of knowledge become 
a priori . Now, although in his enthusiasm for universal 
evolution Spencer does not perceive it, he has clearly 
changed the meaning of the term “phenomenon'' from 
subjective affection of consciousness to any fact of nature, 
in regarding all this evolution, cosmic, organic, mental, 
social, and ethical, as an evolution of phenomena. The 
greater part of the process is a change in the facts of 
nature before consciousness ; and in all that part, at all 
events, the phenomena evolved must mean physical facts 
which are not conscious affections, but, as they develop, 
aro causes which gradually produce life and consciousness. 
Moreover, evolution is defined universally as an “ integra- 
tion of matter and dissipation of motion,” and yet mental, 
social, and moral developments aro also called evolution, 
so that, in accordance with the definition, they are also 
integrations of matter and dissipations of motion. It is 
true that the author did not see that he was passing from 
transfigured realism into materialism. He thinks that 
he is always speaking of phenomena in the sense of sub- 
jective affections ; and in spite of his definition, he half 
unconsciously changes the meaning of evolution from a 
change in matter aud motion, first into a change in states 
of consciousness, then to a change in social institutions, 
and finally into a change in moral motives. He also 
admits himself that mental evolution exemplifies integration 
of matter and dissipation of motion only indirectly. But 
here he becomes hopelessly inconsistent, because he had 
already said, in defining it, that “ evolution is an integra- 
tion of matter and concomitant dimjnition of motion” 
(First Principles , § 145). However, with all the author's 
disclaimers, the general effect left on the reader's mind is 
that throughout the universe there is an unceasing change 
of matter and motion, that evolution is always such a 
change, that it begins with phenomena in the sense of 
physical facts, gradually issues in life and consciousness, 
and ends with phenomena in the sense of subjective 
affections of consciousness. 

In the second place, having declared tho noumenal power, 
which causes phenomena, or conscious affections, to be 
unknowable, and having left anybody who pleased to make 
it a god and an object of religion, he proceeds to describe 
it as if it were known force, and known in two respects as 
persistent and as rosistent force. He supposes that the law 
of evolution is deducible from the law of persistent force, 
and includes in force what is now called energy.. Then 
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having discussed force as something thoroughly material, 
and laying special emphasis on resistance, he tells us that 
“ the force of which we assert persistence is that Absolute 
Force of which we are indefinitely conscious as the neces- 
sary correlate of the force we know” (First Principles^ 
§ 62). Similarly, both in First Principles and in the 
Principles of Psychology, he assigns to us, in addition to 
our definite consciousness of our subjective affections, an 
indefinite consciousness of something out of conscious- 
ness, of something which resists, of objective existence. 
Thus it turns out that the objective agency, the noumenal 
power, the absolute force, declared unknown and unknow- 
able, is known after all to exist, persist, resist, and cause 
our subjective affections or phenomena, yet not to think or 
to will. Such a noumenon looks very like body or matter. 
Lastly, when a theory of the world supposes a noumenal 
power, a reaistent and persistent force, which results in 
an evolution, defined as an integration of matter and a 
dissipation of motion, which having resulted in inorganic 
nature and organic nature, further results without break 
in consciousness, reason, society, and morals, then such a 
theory will be construed as materialistically as that of 
Haeckel by the reader, whatever the intention of the author. 

It may be urged in reply that the synthetic philosophy 
could be made consistent by transferring the knowablo 
resistance and persistence of the unknowable noumenon to 
knowable phenomena on the one hand, and on the other 
hand by maintaining that all phenomena from the original 
nebula to the rise of consciousness are only “impressions 
produced on consciousness through any of the senses,” after 
all. But in that case what will become of Spencer's theory 
of evolution ? It will have asserted the evolution of man 
and his consciousness out of the phenomena of his con- 
sciousness. The truth is that his theory of evolution can 
be carried through the whole process from inorganic, 
through organic, to mental and moral facts, without a break, 
only by giving the synthetic philosophy a materialistic in- 
terpretation, and by adhering consistently to Spencer’s own 
materialistic definition of evolution; otherwise there will 
be a break at least between life and mind, where there will 
be something more than matter and motion to bo redis- 
tributed. If everything knowable is an example of evolu- 
tion, and evolution is by definition a transformation of matter 
and motion, then everything knowable is an example of a 
transformation of matter and motion. As an exponent of 
universal evolution Haeckel is more consistent than Spencer. 
Huxley (1825-1895) developed views very like those of 
8pencer, and similarly materialistic without being material- 
ism, because inconsistent. He regarded everything known 
as evolved from matter, and reduced consciousness to a 
mere collateral product (or “ epiphonomenon ”) of cerebral 
operations without any power of influencing them. Matter, 
according to him, impresses the afferent nervous system, 
this the brain, this the efferent nervous system, while 
consciousness remains a mere spectator. “In man, 
as in brutes,” said he, “ there is no proof that any state 
of consciousness is the cause of change in the nature of 
the matter of the organism ” ; so that “ we are conscious 
automata.” But, in spite of these materialistic tendencies, 
he followed Hume in reducing matter and everything 
knowable to phenomena of consciousness ; and, supposing 
that nothing is knowable beyond phenomena, concluded 
that we can neither affirm nor deny that anything exists 
beyond, but ought to take up an attitude which the 
ancient sceptics called Aphasia, but he dubbed by the new 
name of Agnosticism. Thus Huxley first reduced con- 
sciousness to a product of matter, and then matter to a 
phenomenon of consciousness. By combining materialism 
with idealism he made consciousness a product of itself. 
Tyndall (1820-1893), again, camestill nearer to materialism, 
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and yet avoided it. In his Belfast address (1874), 
while admitting that matter as understood by Democritus 
is insufficient, because atoms without sensation cannot be 
imagined to produce sensation, he contended, nevertheless, 
that matter properly understood is “the promise and 
potency of all terrestrial life.” In thus endowing all matter 
with sensation like Haeckel he was not avoiding materialism. 
But in the very same address, as well as on other occasions, 
he did not identify mind with matter, but regarded them 
as concomitant. 

All these materialistic tendencies seem to have one 
explanation. They emanate from scientific writers who 
rightly try to rise from science to metaphysics, but, as 
Bacon says, build a universal philosophy on a few experi- 
ments. The study of evolution, without considering how 
many conditions are required for “the integration of 
matter and the dissipation of motion ” to begin, and the 
undoubted discoveries which have resulted from the study 
of inorganic and organic evolution, have led men to expect 
too much from this one law of nature. This tendency 
especially prevails in the uncertain science of biology, 
which is so far off the general principles of natural 
philosophy that its votaries are often ignorant of the real 
nature of body as matter and force. The close dependency 
of all mental operations on brain also tempts them to the 
conclusion that brain is not only an organ, but the whole 
organ of conscious mind. We may see traces of this 
tendency in the writings of H. Maudslcy, in his lecture, 
for example, on Lessons of Materialism (1879). It 
appears also that Darwin, having extended his theory of 
evolution as far as the rational and moral nature of man, in 
the Descent of Man, ended in his Autobiography by declar- 
ing his attitude to first and final causes to be that of an 
agnostic. Not that he was a materialist, and shortly before 
his death, in a conversation with Buchner, he maintained 
his agnosticism against his opponent’s atheism. Still, his 
agnosticism meant that, though he did not assert that 
there is no God, he did assert that we cannot know 
whether there is or there is not. To the evolutionary 
biologist brain is apt to appear to be the crowning object 
of knowledge. On the other hand, those scientific men, 
such as Herschel, Maxwell, and Stokes, who approach 
nature from mathematics and mechanics, and therefore 
from the universal laws of motion, have the opposite 
tendency, because they perceive that nature is not its own 
explanation. In order to exert force, or at all events that 
force of reciprocal pressure which we best understand, 
and on which, in impact, the third law of motion was 
founded, there are always at least two bodies, enduring, 
triply extended, mobile, each inert, mutually impenetrable 
or resistent, different yet similar; and in order to have 
produced any effect but equilibrium, some bodies must 
at some time have differed either in mass or in velocity, 
otherwise forces would only have neutralized one another. 
Why do bodies exist, with all those conditions, so similar 
yet different — that is, in so harmonious an order? Natural 
science has no answer : natural theology has an answer. 
This essence of bodies, this resemblance in difference, this 
prevailing order of nature, is the deepest proof of God; 
and it cannot be the result of evolution, because it is the 
condition of natural force, and therefore of natural evolu- 
tion. A second argument for God is the prevailing good- 
ness or adaptation of nature to the ends of conscious 
beings, which might conceivably be explained by Lamarckian 
evolution, but has not yet been so explained, and if it 
were, would not be inconsistent with a divine design in 
evolution. Further, the very existence of conscious beings 
is the best proof of the distinct or substantial being of the 
soul, existing in man with body, in God as pure spirit. 
It seems hopeless to expect that natural science, even with 
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the aid of evolution, can explain by mere body the origin 
and nature of this fact of consciousness. If so, materialism 
is not the whole truth of metaphysics. 

§ 3. The Rise of Metaphysical Idealism. 

(1) Descartes to Leibnitz. — Metaphysical arises from 
psychological idealism, and always retains more or less 
of an epistemological character. Psychological idealism 
assumes without proof that we perceive nothing but 
mental objects, and metaphysical idealism draws the 
logical but hypothetical conclusion that all we can know 
from these mental objects of sense is mental objects of 
knowledge. But at first this logical conclusion was not 
drawn. Descartes, the founder of psychological idealism, 
having proceeded from the conscious fact, cogito ergo mm, 
to the non-sequitur that I am a soul, and all a soul can 
perceive is its ideas, nevertheless went on to the further 
illogical conclusion that from these mental ideas I can 
(by the grace of God) infer things which are extended 
substances or bodies, as well as thinking substances or 
souls. He was a psychological idealist and a metaphy- 
sical realist. This illogicality could not last. Even the 
Cartesian school, as it came more and more to feel the 
difficulty of explaining the interaction of body and mind, 
and, indeed, any efficient causation whatever, gradually 
tended to the hypothesis that the real cause is God, who, 
on the occasion of changes in body, causes corresponding 
changes in mind, and vice versd. This occasionalism is not 
idealism, but its emphasis on the will of God gave it 
an idealistic tendency. Thereupon Spinoza advanced a 
pantheism which supposed that bodies and souls are not, 
as Descartes thought, different substances, but merely 
attributes — the one the extension and the other the thought 
of one substance, Nature or God. Taking the Aristotelian 
theory that a substance is a thing in itself, not in 
Aristotle’s sense of any individual existing differently 
from anything else, but in the novel meaning of something 
existing alone, he concluded, logically enough from this 
mere misunderstanding, that there can be only one sub- 
stanco, and that, as no finite body or soul can exist alone, 
everything finite is merely a mode of one of the attributes 
of the one infinite substanco which alone can exist by 
itself. Spinozism, however, though it tramples down the 
barrier between body and soul, is not yet metaphysical 
idealism, because it does not reduce extension to thought, 
but only says that the same substanco is at once extended 
and thinking — a position more akin to materialism. At 
the same time Spinoza maintained a parallelism between 
extension and thinking so close as to say that the order of 
ideas is the same as the order of things, so that any mode 
of extension and the idea of it are the same thing expressed 
in two ways, under the attribute of extension and under 
the attribute of thought. (See H. H. Joachim’s Study of 
the Ethics of Spinoza , 1901, p. 72.) It remained, how- 
ever, for Schelling to convert this parallelism into identity 
by identifying motion with the intelligence of God, and 
so to transform the pantheism of Spinoza into pantheistic 
idealism. Leibnitz, again, having become equally dissatis- 
fied with Cartesianism, Spinozism, and the Epicurean 
realism of Gassendi, whom he had first followed in 
analysing nature into atoms and vacuum, in the latter 
part of his life came still nearer than Spinoza to meta- 
physical idealism in his monadology, or half-Pythagorean, 
half-Brunistic analysis of bodies into monads, or units, or 
simple substances, indivisible and unextended, but endowed 
with perception and appetite. He gradually fell under 
the dominion of two false assumptions. On the one 
hand, essentially a mathematician, he supposed that unity 
is indivisibility, whereas everything known to be one is 
merely undivided or individual, and that there must be 
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simple because there are compound substances, although 
composition only requires simpler or relatively simple 
elements. On the other hand, under the influence of the 
mechanics of his day, which had hardly distinguished 
between inertia, or the inability of a body to change 
itself, and resistance, or the ability of bodies to opjwse 
one another, he concluded that, as inertia is passive, so is 
resistance, and refused to recognize that in collision the 
mutual resistance of moving bodies is a force, or active 
power, of changing their movements in opposite directions. 
From these two arbitrary hypotheses about corporeal 
motion, that it roquires indivisibly simple elements, and 
that it offers only passive resistance, he concluded that 
behind bodies there must be units, or monads, which 
would be at once substantial, simple, indivisible, and 
active. He further supposed that the monads are “incor- 
poreal automata,” not interacting liko bodies, but each 
perceiving what was passing in the other, and acting in 
consequence by appetite, or self-acting. Such mentally 
endowed substances might be called souls ; but, as he dis- 
tinguished between perception and apperception or con- 
sciousness, and considered that perceptions arc often 
unconscious, he preferred to divide monads into uncon- 
scious entelechies of inorganic bodies, sentient souls of 
animals, and rational souls, or spirits, of men ; while he 
further concluded that all these are derivative monads 
created by God, the monad of monads. All derivative 
monads, he allowed, are accompanied by bodies, which, 
however, are composed of other monads dominated by a 
central monad. Further, he explained the old Cartesian 
difficulty of the relation of body and mind by transforming 
the Spinozistic parallelism of extension and thought into 
a parallelism between the motions of bodies and the per- 
ceptions of their monads ; motions always proceeding from 
motions, and perceptions from perceptions ; bodies acting 
according to efficient causes, and souls according to final 
causes by appetition, and as if one influenced the other 
without actually doing so. Finally, he explained the 
concomitance of these two series, as well as that between 
the perceptions of different monads, by supposing a pre- 
established harmony ordained by the primitive monad, 
God. Up to this point, then, Leibnitz opened one of the 
chief avenues to metaphysical idealism, the resolution of 
the material into the immaterial, the analysis of bodies 
into mental elements. Like the Pythagoreans, he regarded 
bodies as composed of units ; unlike them, he endowed 
these units with minds. He followed Bruno’s dogma — 
“ Spirto si trova in tutte le cose, e non e mininio corpus- 
culo, che non contegna cotal porzione in sis, che non 
inanimi” ( Della causa). Ilis theory of bodies involved 
an idealistic analysis neither into bodily atoms, nor into 
mathematical units, but into mentally endowed simple 
substances. There remained, however, bis theory of 
the nature of bodies; and here he hesitated between 
two alternatives. According to one alternative, which 
consistently flowed from the psychological idealism of 
Descartes, as well as from bis own monadism, he suggested 
that bodies are real phenomena ; phenomena, because 
they are aggregates of monads, which derive their unity 
only from appearing together to our perceptions; real 
phenomena well founded, because they result from real 
monads. In support of this view, he said that bodies are 
not substances, though mbstantiata ; that their apparent 
motion and resistance are results of the passions of their 
monads ; that their primary matter is nothing but passive 
power of their monads ; that the series of efficient causes 
between them is merely phenomenal. According to this 
alternative, then, there is nothing but mental monads and 
mental phenomena ; and Leibnitz is a metaphysical idealist. 
According to the other alternative, however, he suggested 
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that at least organic bodies are compound or corporeal 
substances! which are not phenomena, but something realiz- 
ing or rather substantializing phenomena ; and not mere 
aggregates of monads, but something substantial beyond 
their monads, because an organic body, though composed 
of monads, has a real unity (unto realis). From this point 
of view he believed that the real unity of a body is a 
vinculum sul>stantiale t which gives it its real continuity 
and is the principle of its actions ; that its primary matter 
is its own principle of resistance ; and that it has not only 
this passive, but also an active, power of its own. He 
suggested that this theory of the substantial unity of a 
body might explain transubstantiation, by supposing that, 
while the monads and phenomena of bread remain, the 
vinculum substantiate of the body of Christ is substituted. 
He feared also whether we can explain the mystery of the 
Incarnation, and other things, unless real bonds or unions 
are added to monads and phenomena. According to this 
alternative, these organic bodies are compound or corporeal 
substances, between monads and phenomena ; and Leibnitz 
is a metaphysical realist. He was held to this belief in 
the substantiality of bodies by his Christianity, by the 
influence of Aristotle, of scholasticism, and of Cartesianism, 
as well as by his own mechanics. But the strange thing 
is that at the very end of his life and at the very same 
timo, in 1714-16, he was writing the idealistic alter- 
native to Remond de Montmort and Dangicourt, and the 
realistic alternative to Father des Bosses. He must have 
died in doubt. We cannot, therefore, agree with many 
recent idealists who regard Leibnitz as one of themselves, 
though it is true that, when stripped of its realism, his 
metaphysics easily passed into the metaphysical idealisms 
of Lotze and of Fechncr. It is true, also, that on its ideal- 
istic side the philosophy of Leibnitz is the source of many 
current views of panpsychism, of psychophysical parallel- 
ism, as well as of the phenomenalism of bodies, and of the 
analysis of bodies into mental elements. 

(2) Locke to Hume . — Meanwhile in England, Locke, 
though differing from Descartes about the origin of ideas, 
followed him in the illogical combination of psychological 
idealism with metaphysical realism. He thought that we 
perceive nothing but ideas both of primary and of second- 
ary qualities, and yet that Bomehow we are able to infer 
that, while our ideas of secondary qualities are not, those 
of primary qualities are, like the real qualities of external 
things. Berkeley saw the inconsistency of this position, 
and, in assorting that all we perceive and all wo know is 
nothing but ideas in “ mind, spirit, soul, or myself,” has 
the merit of having made, as Paulsen remarks, “ epistemo- 
logical idealism the basis of metaphysical idealism.” 
According to him, a body such as tho sun is my idea, your 
idea, ideas of other minds, and always an idea of God’s 
mind ; and whon wo have sensible ideas of the sun, what 
causes thorn to arise in our different minds is no single 
physical substance, tho sun, but tho will of God’s spirit. 
Hume -saw that in making all the objects of perception 
ideas Berkeley had givon as little reason for inferring 
substantial souls as substantial bodies. Ho therefore con- 
cluded that all we know from the data of psychological 
idealism is impressions or sensations, ideas, and associations 
of ideas, making us believe without proof in substances ! 
and causes, together with “ a certain unknown, inexplicable 
somethin g as the cause of our perceptions.” We have 
here, in this sceptical idealism, the source of the charac- 
teristically English form of idealism, still to be read in 
the writings of Mill and Spencer, and still the starting- 
point of more recent works, such as Pearson’s Grammar 
of Science and James’s Principles of Psychology . 

(3) Kant and Fichte. — Lastly, in Germany, partly 
influenced by Leibnitz and partly roused by Hume, Kant 


[mtinfi r 

elaborated his transcendental or critical idealism, which! 
if not, as he thought, the prolegomena to all future meta- 
physics, is still the starting-point of most metaphysical 
idealists. Kantism consists of four main positions, which 
it will be well to lay out, as follows: — 

(a) As to the origin of knowledge, Kant’s position is 
that Bense, outer and inner, affected by things in them- 
selves, receives mere sensations or sensible ideas ( VorsteL 
lungen ), as the matter which sense itself places in the 
4 priori forms of space and time ; that thereupon under- 
standing, by means of the synthetic unity of apperception, 
“I think” — an act of spontaneity beyond sense, in all 
consciousness one and the same, and combining all my 
ideas as mine in one universal consciousness — and under 
a priori categories, or fundamental notions, such as sub- 
stance and attribute, cause and effect, <fcc., unites groups 
of sensations or sensible ideas into objects and events, e.g, 9 
a house, one ball moving another ; and that, accordingly, 
perception and experience, requiring both sense and under- 
standing, are partly 4 posteriori and partly 4 priori , and 
constitute a knowledge of objects which, being sensations 
combined by synthetic unity under 4 priori forms, are 
more than mere sensations, but less than things in them- 
selves. This first position is psychological idealism in a 
new form and supported by new reasons ; for, if experience 
derives its matter from mental sensations and its form 
from mental synthesis of sensations, it can apprehend 
nothing but mental objects of sense, which, according to 
Kant, are sensible ideas having no existence outside our 
thought, not things in themselves; or phenomena, not 
noumena. 

(b) As to the known world, Kant’s "position was the 
logical deduction that from such phenomena of experience 
all we can know by logical reason is similar phenomena 
of actual or possible experience; and therefore that the 
known world, whether bodily or mental, is not a Cartesian 
world of bodies and souls, nor a Spinozistic world of one 
substance, nor a Leibnitzian world of monadic substances 
created by God, but a world of sensations, such as Hume 
supposed, only combined, not by association, but by syn- 
thetic understanding into phenomenal objects of experience, 
which are phenomenal substances and causes — a world of 
phenomena, not noumena. This second position is a new 
form of metaphysical idealism, containing the supposition, 
which lies at the foundation of later German philosophy, 
that since understanding shapes the objects out of sensa- 
tions, and since nature, as we know it, consists of such 
objects, “ understanding, though it does not make, shapes 
nature,” as well as our knowledge. Known nature is a 
mental construction in part, according to Kant. 

(c) As to existence, Kant’s position is the wholly 
illogical one that, though all known things are phenomena, 
there are things in themselves, or noumena ; things which 
are said to cause sensations of outer sense and to receive 
sensations of inner sense, though they are beyond the 
category of causality which is defined as one of the notions 
uniting phenomena; and things which are assumed to 
exist and have these causal attributes, though declared 
unknowable by any logical use of reason, because logical 
reason is limited by tho mental matter and form of 
exj>erience to phenomena ; and all this according to Kant 
himself. This third position is a relic of ancient meta- 
physical realism ; although it must be remembered that 
Kant does not go to the length of Descartes and Locke, who 
supposed that from mere ideas we could know bodies and 
souls, but suggests that beneath the phenomena of outer 
and inner sense the thing in itself may not be hetero- 
geneous (ungleichartig). In this form we shall find the 
thing in itself revived in our day by A. Riehl. 

(d) As to the use of reason beyond knowledge, Kant’s 
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position is that, in spite of its logical inability to transcend 
phenomena, reason in its pure, or A priori use, contains 
necessary A priori “ ideals ” (Idem), and practical reason, 
in order to account for moral responsibility, frames 
postulates of the existence of things in themselves, or 
noumena, corresponding to these “ ideals ” ; postulates of 
a real free-will to practise morality, of a real immortality 
of soul to perfect it, and of a real Qod to crown it with 
happiness. This fourth position is the coping-stone of 
Kant’s metaphysics. It is quite inconsistent with its 
foundation and structure. Kant first deduced that from 
the experience of mental phenomena all logical use of 
reason is limited to mental phenomena, and then main- 
tained that to explain moral responsibility practical reason 
postulates the existence of real noumena. But what is a 
postulate of practical reason to explain moral responsibility 
except a logical use of reason ? Nevertheless, in his own 
mind Kant’s whole speculative and practical philosophy 
was meant to form one system. In the preface to the 
second edition of the Kritik he says that it was necessary 
to limit speculative reason to a knowledge of phenomena, 
in order to allow practical reason to proceed from morality 
to the assumption of Qod, freedom, and immortality, 
existing beyond phenomena: “ Ick musste also das IVissen 
aufheben, um zum Glauben Platz zu macken.” He forgot 
that he had also limited all logical use of reason, and 
therefore of practical reason, to phenomena, and thereby 
undermined the rationality not only of knowledge, but 
also of faith. 

Fichte now set himself in the Wmenschaf Ule.hr e (1794) 
to make transcehdental idealism into a system of meta- 
physical idealism without Kant’s inconsistencies and relics 
of realism. His point was that there are no things in them- 
selves different from minds or acting on them ; that man 
is no product of things ; nor does his thinking arise from 
passive sensations caused by things ; nor is the end of his 
existence attainable in a world of things ; but that he is 
the absolute free activity constructing his own world, 
which is only his own determination, his self-imi>osc<l 
limit, and means to his duty which allies him with God. 
In order to prove this novel conclusion, ho started afresh 
from the Cartesian “ I think ” in the Kantian form of the 
synthetic unity of apperception acting by d priori 
categories ; but, instead of allowing, with all previous meta- 
physicians, that the Ego passively receives sensations from 
something different, whether bodies, or monads, or God, 
or an unknown thing in itself, and not contenting himself 
with Kant’s view that the Ego, by synthetically combining 
the matter of sensations with A priori forms, partially 
constructs objects, and therefore Nature as wo know it, 
he boldly asserted that the Ego, in its synthetic unity, 
entirely constructs things ; that its act of spontaneity is not 
mere synthesis of passive sensations, but construction of 
sensations into an object within itself ; and that therefore 
understanding makes as well as shapes Nature, as the Ego 
in thinking constructs both its own knowledge and its own 
world. This construction, or self-determination, is what 
Fichte called positing (setzen), According to him, the Ego 
posits first itself (thesis) ; secondly, the non-Ego, the other, 
opposite to itself (antithesis) ; and, thirdly, this non-Ego 
within itself (synthesis), so that all reality is in conscious- 
ness. But, he added, as the Ego is not conscious of this 
self-determining activity, but forgets itself, the non-Ego 
seems to be something independent, a foreign limit, a 
thing in itself, or per se. Hence it is the office of the 
theory of knowledge to show that the Ego posits the thing 
per se as only existing for itself, a noumenon in the sense 
of a product of its own thinking. Further, according to 
Fichte, on the one hand the Ego posits itself as deter- 
mined through the non-Ego — no object, no subject ; this 
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is the principal fact about theoretical reason ; on the other 
hand, the Ego posits itself as determining the non-Ego—* 
no subject, no object ; this is the principal fact about 
practical reason. Hence he united theoretical and practical 
reason, which Kant had separated, and both with will, 
which Kant hod distinguished ; for he held that the Ego, 
in positing the non-Ego, posits both its own limit and 
its own means to the end, duty, by its activity of think- 
ing which requires will. The conclusion of his epistemo- 
logy is that we start with ourselves positing subjective 
sensations—^., sweet, red — and refer them as accidents 
to matter in space, which, though mental, iB objective, 
because its production is grounded on a law of all reason. 
The metaphysics resulting from this epistemology is that 
the so-called thing in itself is not a cause of our sensations, 
but a product of one’s own thinking, a determination of 
the Ego, an object, limit, and means to the end of the Ego, 
a thing known to the Ego which constructs it. Fichte 
thus transformed the transcendental idealism of Kant 
by identifying the thing with the object, and by inter- 
preting noumenon, not in Kant’s sense of something which 
speculative reason conceives and practical reason postulates 
to exist in accordance with the idea, but in the new mean- 
ing of a thought, a product of reason. This change led 
to another. Kant had said that the synthetic unity “I 
think ” is in all consciousness one and the same, meaning 
that I am always present to all my ideas. Fichte trans- 
formed this unity of the conscious self into a unity of all 
conscious selves, or a common consciousness; and this 
change enabled him to explain the unity of anything pro- 
duced by the Ego by contending that it is not the different 
objects of different thinkers, but the one object of a pure 
Ego or consciousness common to them all. According to 
Kant, the objective is valid for all consciousnesses; accord- 
ing to Fichte, it is valid for one consciousness. Here he was 
for the first time grappling with a fundamental difficulty 
in metaphysical idealism which is absent from realism, 
namely, the difficulty of explaining the identity of a thing, 
e.y., the sun. As long as even the meagre realism of the 
Kantian thing in itself is maintained, the account of there 
being one sun is simply that one thing causes different 
phenomena in different minds. But. as soon as the thing 
in itself is converted into something mental, metaphysical 
idealists must either say that there are aB many suns as 
minds, or that thero is one mind and therefore one sun. 
The former was the alternative of Berkeley, the latter of 
Fichte. In fact, Fichte differed from Berkeley, as from 
Kant, ifi two respects. In the first place, while Berkeley 
said that God, and Kant that an unknown thing, is the 
cause of our sensations, Fichte said that we posit the 
sensations and the thing, and falsely regard the thing as 
the cause of sensations, until the theory of knowledge 
shows that it is only a mental product and a noumenon in 
this sense. Secondly, while Berkeley supposed that there 
might be as many suns as ideas, and Kant that an 
unknown thing causes many appearances of the sun in 
many minds, Fichte said that there is one mind positing 
one sun, a single pure Ego positing a single mental object, 
one and the same in all human persons. Thus the com- 
plete metaphysical idealism of Fichte’s Wimmchaftdehre, 
formed out of the incomplete metaphysical idealism of 
Kant’s Kritik , is the theory on its epistemological side that 
the Ego posits the non-Ego as a thing in itself, and yet as 
only a thing existing for it as its own noumenon, and on 
its metaphysical side that in consequence all reality is the 
Ego and its own determinations, which are objective, or 
valid for all, as determinations, not of you or of me, but 
of the consciousness common to all of us, the pure or 
absolute Ego. Lastly, Fichte called this system realism, 
in so far as it posits the thing in itself as another thing ; 
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idealism, in so far as it posits it as a noumenon which is 
a product of its own thinking; and on the whole real 
idealism or ideal realism. 

Qod does not seem to find much place in the Wissen- 
ichaftslehre , where mankind is the absolute and nature 
mankind’s product, and where God neither could be an 
absolute Ego which posits objects in the non -Ego to 
infinity without ever completing the process, nor could 
be even known to exist apart from the moral order which 
is man’s destination. Hence in his Philosophical Journal 
in 1 798 Fichte prefaced a sceptical essay of Forberg by 
an essay of his own, in which he used the famous words, 
** The li ving moral order is God ; we need no other God, 
and can comprehend no other.” Having, however, in con- 
sequence, lost his professorship at Jena, he gradually 
altered his views, until at length he decided that God 
is not mere moral order, but also reason and will, yet 
without consciousness and personality ; that not mankind 
but God is the absolute; that we are only its direct 
manifestations, free but finite spirits destined by God 
to posit in ourselves Nature us the material of duty, 
but blessed when we relapse into the absolute; that 
Nature, therefore, is the direct manifestation of man, and 
only the indirect manifestation of God ; and, finally, that 
being is the divine idea or life, which is the reality beliind 
appearances. In this extension of metaphysical idealism 
he was influenced by his disciple, Schelling. Nevertheless, 
he refused to go as far as Schelling, and could not bring 
himself to identify either man or nature with Absolute God. 
He wanted to believe in the absolute without sacrificing 
personality and freedom. God determines man, and 
man determines Nature : this is the final outcome of 
Fichte’s pure idealism. 

Fichte completed the process from psychological and 
epistemological to metaphysical idealism, which it has 
been necessary to recall from its beginnings in France, 
England, and Germany, in order to understand present 
idealism, which derives its original inspiration from the 
past and immediately from Spinoza and Leibnitz, Berkeley 
and llumo, Kant and Fichte. The assertion of absolute 
substance by Spinoza incited Schelling and Hegel. The 
analysis of bodies into immaterial elements by Leibnitz 
incited Lotzo. The Spinozistic parallelism of extension 
and thought, and the Leibnitzian parallelism of bodily 
motion and mental action, incited Schelling and Fechner. 
Berkeley and Hume produced the English idealism of 
Mill and Spencer, with their successors, and occasioned 
the German idealism of Kant. Kant’s a jnriori synthesis 
of sensations into experience lies at the root of all German 
idealism. But Fichto was the most fertile of ail. He 
carried metaphysical idealism to its height, by not only 
resolving the bodily into the mental, but also elevating 
the action of mind into absolute mental construction ; not 
inferring things in themselves beyond, but originating 
things from within, mind itself. By changing the meaning 
of “ noumenon ” from the thing apprehended (voovfievov) 
to the thought (ro>//4«), and in the hypothesis of a common 
consciousness, he started the view that a thing is not yours 
or my thought, but a common thought of all mankind, and 
led to the wirier view of Schelling and Hegel that the 
world is an absolute thought of infinite mind. In making 
the essence of mind activity and construction, in destroying 
the separation of theoretical and practical reason, in 
asserting that mind thinks things as means to ends of the 
will, he prepared the way for Schopenhauer and other 
voluntarists. In making the essence of the Absolute not 
mere reason, but will, action, and life, he anticipated Lotze. 
Iu reducing the thing in itself to a thought, he projected 
the neo-Kantism of Lange and Cohen. In the doctrine — 
no object, no subject — no subject, no object — that is, in 
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the utter identification of things with objects of subjects, 
he anticipated not only Schelling and Hegel, but also 
Schuppe and Wundt with their congeners. In expanding 
Kant’s act of synthesis till it absorbed the inner sense and 
the innermost soul, he started the modern paradox that 
soul is not substance, but subject or activity, a paradox 
which has been gradually handed down from Schelling 
and Hegel to Fechner, and from Fechner to Paulsen and 
Wundt. Meanwhile, through holding with Kant that man 
is not God, but a free spirit, whpse destiny it is to use his 
intelligence as a means to his duty, he is still the resort of 
many who vindicate man’s independence, freedom, con- 
science, and power of using nature for his moral purposes : 
such, for example, are Eucken and Munsterberg. Kant 
and Fichte together became the most potent philosophic 
influences on European thought in the 19th century, 
because their emphasis was on man. They made man 
believe in himself and his mission. They fostered liberty 
and reform, and even radicalism. They almost avenged 
man on the astronomers, who had shown that the world 
is not made for earth, and therefore not for man. Kant 
half asserted, and Fichte wholly, that nature is man’s own 
construction. The Kritik and the Wissemchaftslehre 
belonged to the revolutionary epoch of the “Rights of 
Man,” and produced as great a revolution in thought as 
the French Revolution did in fact. Instead of the old 
belief that God mad^ the world for man, philosophers 
began to fall into the pleasing dream, I am everything, 
and everything is I — and even I am God. 

§ 4. Noumenal Idealism in Germany. 

Noumenal idealism is the motaphysics of those who 
suppose that all known things are indeed mental, but not 
all are phenomenal in the Kantian sense, because a 
noumenon is knowable so long as by a noumenon we mean 
some mental being or other which we somehow can 
discover beyond phenomena. The noumenal idealists of 
Germany assumed, like all psychological idealists, the 
unproved hypothesis that there is no sense of body, but 
there is a sense of sensations ; and they usually accepted 
Kant’s point, that to get from such sensations to knowledge 
there is a synthesis contributing mental elements beyond 
the mental data of sense. They saw also the logic of 
Kant’s deduction, that all we can know from such mental 
data and mental categories must also be mental. This 
was the starting-f>oint of their metaphysical idealism. But 
they disagreed with Kant, and agreed with Fichte about 
things in themselves or noumena, and contended that the 
mental things we know are not mere phenomena of sense, 
but noumena, precisely because noumena are as mental as 
phenomena, and therefore can be known from similar 
data : this was the central point of their noumenal idealism. 
They rightly revolted against the inconsistencies of Kant’s 
third and fourth positions about the existence of unknown 
but postulated things in themselves, hidden from theoreti- 
cal, but revealed to practical, reason. In a way they 
returned to the wider opinions of Aristotle, which had come 
down to Descartes and Locke, that reason in going beyond 
sense knows more things than phenomena; yet they 
would not hear of external bodies, or of bodies at all. No 
realists, they came nearer to Spinozistic pantheism and to 
Leibnitzian monadism, but only on their idealistic side; 
for they would not allow that extension and body are 
different from thinking and mind. In this denial of 
all bodily substances and all bodily attributes they were 
anticipated by Berkeley’s view that when we get beyond 
ourselves we find nothing but other minds and ideas. 
But their real founder was Fichte, on account of his 
definite reduction of the noumenal to a mental world. 
This was indeed the very point — the knowability of a 
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noumenal mental world. At the same time it soon 
appeared that they could not agree among themselves 
when they came to ask what it is, but in attempting to 
define it seem to have gone through the whole gamut of 
mind. Schelling and Hegel thought it was infinite reason ; 
Schopenhauer, unconscious will; Hartmann, unconscious 
intelligence and will; Lotze, the activity or life of the 
divine spirit ; Fechner, who has been followed by Paulsen, 
a world of spiritual actualities comprised in the one 
spiritual actuality, Qod, in whom we live and move and 
have our being. 

(1) Schelling and Hegel . — Of these noumenal idealisms 
the earliest in time and the nearest to Fichte’s philosophy 
was the panlogism, begun by Schelling (1775-1854), 
completed by his disciple Hegel (1770-1831), and then 
modified by the master himself. Starting from Fichte’s 
Wissenschaftslehre , Schelling accepted the whole process of 
mental construction, and the deduction that noumena are 
knowable products of universal reason, the Absolute Ego. 
But from the first he was bolder than Fichte, and had 
no doubt that the Absolute is God. God, as he thought, 
is universal reason, and Nature a product of universal 
reason, a direct manifestation, not of man, but of God : 
Deus mundus implidtus ; mundus Deus explidtus. While 
Fichte emphasized man, Schelling emphasized Nature, and 
made a Naturphilosophie , which, extravagant as it was, 
yet had the merit of rising beyond the narrow relation of 
Nature to mere man up to the universal relation of Nature 
to God Himself. This departure from Fichte was due to 
the pantheism of Spinoza, from whom Schelling derived the 
identification of God and Nature. But he passed Spinozism 
through the pure idealism of Fichte, and therefore 
regarded God, not as one substance partly extended and 
partly thinking, but as one intelligent subject ; and Nature, 
not as God’s extension, but with its extension and all its 
attributes as nothing but God’s intelligence made manifest, 
beginning unconsciously in the inorganic world, and finally 
rising to conscious intelligence in man. Hence numerous 
phrases, such as, “ Dead nature is only unripe intelligence,” 
“Matter is slumbering spirit,” “The process of Nature is 
an unconscious poetry,” “Nature is the Odyssey of spirit,” 
in which he strove to express his conversion of Spinoza’s 
realistic into his own idealistic pantheism. Thus also the 
correspondence supposed by Spinoza between thought and 
extension, and the pre-established harmony supposed by 
Leibnitz between the perceptions of monads and the 
movements of bodies (phenomenal or substantial) were 
transformed into an identity of ideal and real, subjective 
and objective, in absolute reason. The hypothesis of 
parallelism became for the first time a hypothesis of 
identity. Again, Schelling’s attention was soon diverted 
from Fichte to Kant ; not, however, to the Kritik , but to 
the Metaphysical Foundations of Natural Science, wherein 
Kant had perversely tried to show that bodies are not im- 
penetrable substances exerting repulsion and attraction, 
but are composed of these very forces. This work of Kant 
doubly affected Schelling : it suggested to him the idea of 
a Naturphilosophie , and of a construction of nature. But 
he passed Kantism, as well as Spinozism, through the 
pure idealism of Fichte. In the first place, he divided 
philosophy into two : (a) Transcendental philosophy pro- 
ceeding from subject to object, (6) Natural philosophy 
proceeding from object to subject. He thus widened the 
method of philosophy by adding to Fichte’s “transcen- 
dental ” his own “ natural ” method. Secondly, he 
extended Fichte’s process of construction from man’s 
knowledge to Nature. According to him, not only know- 
ledge, but also nature, goes through the triple process of 
thesis, antithesis, and synthesis ; Nature is the self-activity 
of the subject {natwra natmuns), which continually 
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becomes an object, and issues in a product ( natura 
natwrata) in which subject and object are identical ; and 
this identity in duplicity is the foundation of repulsion 
and attraction, and repeats itself throughout the whole 
world, ideal and real. Hence, instead of speaking, with 
Fichte, of the Absolute Ego positing Nature as the non- 
Ego, Schelling prefers to say that Absolute Reason becomes 
Nature, the subject becomes the object, only to return into 
itself as a unity of opposites ; so that nature as well as 
knowledge is a system of the rational, and everything is 
identified in the Absolute Reason. How then is this 
Absolute known ? According to Schelling, by intellectual 
intuition. Kant had attributed to God, in distinction from 
man’s understanding, an intellectual intuition of things. 
Fichte had attributed to man an intellectual intuition of 
himself as the Absolute Ego. Schelling attributes to man 
an intellectual intuition of the Absolute God; and as there 
is, according to him, but one universal reason, the common 
intelligence of God and man, this intellectual intuition at 
once gives man an immediate knowledge of God, and 
identifies man with God Himself. 

On Schelling’s idealistic pantheism, or the hypothesis 
that there is nothing but one absolute reason identifying 
the opposites of subjectivity and objectivity, Hegel based 
his panlogism. But, while he fully recognized his in- 
debtedness to his master, he differed from him profoundly 
in one respect, which, being fundamental, could not but 
have many consequences. He rightly objected that 
the system was wanting in logical proof. He rightly, 
therefore, rejected the supposed intellectual intuition of the 
Absolute. Ho rightly contended that, if we are to know 
anything beyond sense, we must know it by a process of 
logical reason. But, unfortunately, he meant not the logical 
inferences described in the Organon and the Novum 
Orgamim , the analogical, inductive, and deductive pro- 
cesses, which enable us to infer other things similar to 
what we perceive in ourselves. He meant a new “ specu- 
lative ” method, dialectic, founded on an assumption which 
he had already learnt from Schelling, namely, that things 
which are different but similar can have the same attri- 
bute, and therefore bo also the same. With this powerful 
instrument of dialectic in hand, he attempted to show 
how the Absolute gradually develops into the world and 
maintains itself ; how being passes into its opposite, not- 
being, and returns into itself; how the Idea becomes 
Nature, and returns into itself in Spirit; how, in short, 
absolute reason differentiates itself into subjective and 
objective, ideal and real, and yet is the identity of both — 
an identity of opposites, as Schelling had said. By the 
same dialectic Hegel was able to justify the gradual trans- 
formation of transcendental into noumenal idealism by 
Fichte and Schelling. If things different but similar have 
the same attributes, and are thereby the same, then in the 
first place the Kantian categories, though thoughts of 
mental origin and therefore confined to mind, are neverthe- 
less applicable to things, because things, though different 
from, are the same as, thoughts, and have the categories of 
thoughts; in the second place, the Fichtian Ego of mankind 
is not the Absoluto Reason of God, and yet is the same 
Absolute Reason; in the third place, the Schellingian 
Nature is the “ other ” of Spirit, and yet, being a mere 
reflex of the Idea of Nature, is identical with Spirit ; and 
as this Spirit is everywhere the same in God and men, 
Nature is also identical with our Spirit, or rather w r ith the 
Infinite Spirit, or Absolute Reason, which alone exists. 
The crux of all metaphysical idealism is the difficulty of 
reconciling the unity of the object with the plurality of 
subjects. Hegel’s assumption of identity in difference at 
once enabled him to deal with the whole difficulty by 
holding that different subjects are yet one subject, and 
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any one object, e.g., the sun, is at once different from, and 
identical with, the one subject which is also many. By 
the rough magic of this modern Prospero, the universe of 
being is not, and yet is, thought, idea, spirit, reason, God. 
So elastic a solution established a dominant Hegelian 
school, which is now practically extinct, in Germany, and 
from Germany spread Hegelianism to France, England, 
America, and, in fact, diffused it over the civilized world 
to such an extent that it is still a widespread fashion 
outside Gennany to believe that the world of being is a 
world of thought. 

The plain answer is to contest the whole assumption. 
Different things, however similar, have only similar attri- 
butes, and therefore are never the same. God created 
man in His own image, and the world in the image of the 
Divine Idea ; but I am not God, and the transitory sun is 
not the same as God’s eternal idea of it. The creatures, 
however like, are not the same as the Creator and His 
thoughts. Each is a distinct thing, as Aristotle said. 
Reality is not Reason. It is strange that the underlying 
assumption of panlogism was not at once contested in this 
plain way. Nevertheless, objection was soon taken to the 
unsatisfactoriness of the system reared upon it. Schelling 
himself, as soon as he saw his own formula) exposed in the 
logic or rather dialectic of his disciple, began to reconsider 
his philosophy of identity, and brought some powerful 
objections against both the conclusions and the method 
of Hegel. Schelling perceived that Hegel, in reducing 
everything to infinite mind, absorbed man’s free but finite 
personality in God, and, in declaring that everything real 
is rational, failed to explain evil and sin : indeed, the 
English reader of T. II. Green’s Prolegomena to Ethics can 
see how awkward is the Hegelian transition from “one 
spiritual principle ” to different men’s individual freedom 
of choice between good and evil. Again, Schelling urged 
that besides the rational element there must be something 
else ; that there is in nature, as natura nalurans , a blind 
impulse, a will without intelligence, which belongs to the 
existent; and that even God HimRelf as the Absolute 
cannot be pure thought, because in order to think lie 
must have an existence which cannot be merely His 
thought of it, and therefore pure being is tho prior con- 
dition of thought and spirit. Hence Schelling objected to 
the Hegelian dialectic on the ground that, although reason 
by itself can apprehend notions or essences, and even that 
of God, it cannot deduce h priori tho existence either of 
God or of Nature, for the apprehension of which experience 
is required. He now distinguished two philosophies : 
negative philosophy starting from notions, and positive 
philosophy starting from being ; the former a philosophy 
of conditions, the latter of causes, i.e., of existence. 
Hegel, he said, had only supplied the logic of negative 
philosophy ; and it must be confessed that the most which 
could be extracted from the Hegelian dialectic would be 
some connexion of thoughts without proving any existence 
of corresponding things. Schelling was right ; but he had 
too much affinity with Hegelian assumptions, <*.</., tho 
jmnlogistic confusion of the essences of things with the 
notions of reason, to construct a positive philosophy with- 
out falling into fresh mysticism, which failed to exorcise 
the effect of his earlier philosophy of identity in the growing 
materialism of the age. 

(2) Schopenhauer. — Meanwhile, by the side of pan- 
logism arose the panthelism of Schopenhauer (1788-1860). 
This new noumenal idealism l>egan, like the preceding, 
by combining psychological idealism with the transcen- 
dentalism of Kant and Fichte. In Die Welt ah Wille nnd 
Vorstellung Schopenhauer accepted Kant’s position that 
the world as phenomenal is idea ( Vorstellung) ; but he 
added that the world as noumenal is will ( Wille ). He 
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got the hint of a noumenal will from Kant; but in regard 
ing the noumenal as knowable, because mental, as well 
as in the emphasis he laid on the activity of will, he 
resembled Fichte. His theory of the nature of will was 
his own, and arrived at from a voluntaristic psychology 
leading to a voluntaristic metaphysics of his own. His 
psychological starting-point was the unproved assumption 
that tho only force of which we are immediately aware is 
will ; his metaphysical goal was the consistent conclusion 
that in that case the only force we can know, as the 
noumenal essence of which all else is phenomenal appear- 
ance, is will. But by this noumenal will he did not mean 
a divine will similar to our rational desire, a will in 
which an inference and desire of a desirable end and means 
produces our rational action. He meant an unintelligent, 
unconscious, restless, endless will. In considering the force 
of instinct in animals, where, without any apprehension 
of a prospective end, a present feeling of pleasure or pain, 
such as hunger, produces an impulsive action, he was 
obliged to divest will of reason. When he found himself 
confronted with the blind forces of Nature, where bodieB 
insensibly change one another, he was obliged to divest 
irrational will of feeling. As he resolved one force after 
another into lower and lower grades of will, he was obliged 
to divest will of all consciousness. In short, his meta- 
physics was founded on a misnomer, and simply consisted 
in calling unconscious force by the name of unconscious 
will ( Unbevrusster Wille). This abuse of language brought 
him back to Leibnitz. But, whereas Leibnitz imputed 
unconscious perception as well as unconscious appetition 
to monads, Schopenhauer supposed unconscious will to 
arise without perception, without feeling, without ideas, 
arid to be the cause of ideas only in us. Hence he rejected 
the infinite intelligence supposed by Fichte, Schelling, and 
Hegel, against whom he urged that blind will produces 
intelligence, and only becomes conscious in us by using 
intelligence as a means to ends. Ho also rejected the 
optimism of Leibnitz and Hegel, and placed the most 
irrational of wills at the base of the worst possible of 
worlds, holding that the state of will is a state of endless 
striving, a state of evil ; that the will to live brings no 
happiness ; that pain is positive evil and pleasure only its 
absence ; that misery only increases with the accession of 
intelligence, and so the world becomes worse, until in- 
telligence, by supplying will with a knowledge of its evil 
nature, enables it in tho individual man to negate itself 
by virtue and asceticism, and so to be at peace. This 
pessimistic panthelism, though of little account during the 
Hegelian domination, gradually won its way, and procured 
exponents such as J. Frauenstiidt, J. Bahnsen, and, more 
recently, P. Deussen. The accident of its pessimism 
attracted F. W. Nietzsche, who afterwards, passing from the 
philosophy of will to the theory of evolution, ended by 
imagining that tho struggle of the will to live produces 
tho survival of the fittest, that is, the right of the strongest 
and the will to exercise power, which by means of selection 
may hereafter issue in a new s;>ecies of superior man — the 
Uebermensch . Finally, Schopenhauer’s voluntarism has 
had a profound effect on psychology inside and outside 
Germany, and to a less degree produced attempts to deduce 
from voluntaristic psychology new systems of voluntaristic 
metaphysics, such as those of Paulsen and Wundt. 

(3) E. von Hartmann . — But the first to modify the 
pure voluntarism of Schojjenhauer was E. von Hartmann, 
who, in Die Philosophic des Unbeumssten (1869, 1st ed.), 
advanced the view that the world as noumenal is both 
unconscious intelligence and unconscious will, thus found- 
ing a panpneumatism which forms a sort of reconciliation 
of the panlogism of Hegel and the panthelism of Schopen- 
hauer. In his tract entitled Schelling' s positive Philosojphie 
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alt Einheti von Hegel % mi Schopenhauer (1869), he further 
showed that, in his later philosophy, Schelling had already 
combined reason and will in the Absolute. Indeed, Fichte 
had previously characterized the life of the Absolute by 
reason and will without consciousness ; and, before Fichte, 
Leibnitz had asserted that the elements of Nature are 
monads with unconscious perception and appetition. 
Hartmann has an affinity with all these predecessors, and 
with Spinoza, with whom he agrees that there is but one 
substance unaltered by the plurality of individuals which 
are only its modifications. Following, however, in the 
footsteps of Schelling, he idealizes the one extended and 
thinking substance into one mental being ; but he thinks 
that its essence consists in unconscious intelligence and 
will, of which all individual intelligent wills are only 
activities. The merit of this fresh noumenal idealism 
consists in its correction of the one-sidedness of Schopen- 
hauer : intelligence is necessary to will. But Hartmann’s 
criticism does not go far enough. Instead of concluding 
that will is intelligent desire to act by means to a future 
end, that instinct is feeling producing action, that un- 
conscious force is stress of bodies mutually changing one 
another unconsciously, and that the conscious intelligent 
will of omnipresent God is the primary cause beneath all 
secondary causes, unconscious and conscious, he outdoes 
the paradox of Schopenhauer by concluding that Nature 
in itself is intelligent will, but unconscious, a sort of 
immanent unconscious God. As with his master, his 
reasons for this view are derived, not from a direct proof 
that unconscious Nature has the mental attributes sup- 
posed, but from human psychology and epistemology. 
Like Leibnitz, he proceeds from the fact that our per- 
ceptions are sometimes conscious, sometimes unconscious, 
to the inconsequent conclusion that there are beings with 
nothing but unconscious perceptions ; and by a similar nan- 
seguitur , because there is the idea of an end in will, he 
argues that there must be an unconscious idea of an end 
in instinctive, in reflex, in all action. Again, in his 
Grundproblem der Erkenntniss theorie (1889) he uses 
without proof the hypothesis of psychological idealism, 
that we perceive psychical effects, to infer with merely 
hypothetical consistency the conclusion of noumenal 
metaphysical idealism that ali we can thereby know is 
psychical causes, or something transcendent, beyond 
phenomena indeed, yet not beyond mind. But, according 
to him, this transcendent is the unconscious, which is 
Kraftvolles unbewu&st ideales Geschehen. He calls this 
epistemology “ transcendent realism ” ; it is roally “ trans- 
cendent idealism.” On these foundations he builds the 
details of his idealistic metaphysics. He identifies 
matter with mind by identifying atomic force with the 
striving of unconscious will after objects conceived by 
unconscious intelligence, and by defining causality as 
logical necessity receiving actuality through will. Becondly, 
he contends that, when matter ascends to the evolution 
of organic life, the unconscious has a power, over and 
above its atomic volitions, of introducing a new element, 
and that in consequence the facts of variation, selection, 
and inheritance, pointed out by Darwin, are merely 
means which the unconscious uses for its own ends in 
morphological development. Thirdly, he explains the 
rise of consciousness by supposing that, while it requires 
brain as a condition, it consists in the emancipation of 
intelligence from will at the moment when in sensation 
the individual mind finds itself with an idea without will. 
Here follows his pessimism, like to, but differing from, 
that of his master. In his view consciousness begins with 
want, and pain preponderates over pleasure in every in- 
dividual life, with no hope for the future, while the final 
end is not consciousness, but the painlessness of the uncon- 
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scious, which mankind will attain when, convinced of tho 
misery of life, it will work a common resolve not to will, 
and somehow stop all will. But why exaggerate 1 The 
truth of Nature is force; the truth of will is rational 
desire; the truth of life is neither the optimism of 
Leibnitz and Hegel, nor the pessimism of Schopenhauer 
and Hartmann, but the moderatism of Aristotle. Life is 
sweet, and most men have more pleasures than pains in 
their lives. 

(4) Lotze and Zeller . — Lotze (1817-1881) elaborated a 
very different noumenal idealism, which perhaps we may 
express by the name “ Panteleologism,” to express its 
conclusion that the known world beyond phenomena is 
neither absolute thought, nor unconscious will, nor the un- 
conscious at all, but the activity of God ; causing in us the 
system of phenomenal appearances, which we call Nature, 
or bodies moving in time and space ; but being in itself 
the system of the universal reciprocal actions of God’s 
infinite spirit, animated by the design of the supreme 
good. The Metaphydk of Lotze in its latest form (1879) 
begins with a great truth : psychology cannot be the founda- 
tion of metaphysics, metaphysics must be the foundation 
of psychology. He saw that the theories of the origin of 
knowledge in idealistic epistemology are unsound and lead 
to no solid result. Like Aristotle, then, he proposed anew 
the question, What is being? Nevertheless he was too 
much a child of his age to keep things known steadily 
before him, but had no sooner asked the metaphysical 
question than he proceeded to find a psychological answer 
in a theory of sensation, which asserted the mere hypothesis 
that the being which we ascribe to things on the evidence 
of sensation consists in their being felt. He really 
accepted, like Kant, the hypothesis of a sense of sensations 
which led to the Kantian conclusion that the Nature we 
know in time and space is mere sensible appearances in us. 
Further, from an early period in his Medicinische Psychologic 
(1852) he reinforced the transcendental idealism of Kant 
by a general hypothesis of “local signs,” containing the 
subordinate hypotheses, that we cannot directly perceive 
extension either within ourselves or without ; that spatial 
bodies outside could not cause in us spatial images either 
in sight or in touch ; but that besides the obvious data of 
sense, e.g. f pressure, heat, and colour, there must be other 
qualitative different excitations of different nerve-fibres, 
by means of which, as non-local signs of localities, the 
soul constructs in itself an image of extended space con- 
taining different places. This hypothesis of an acquired 
perception of a space mentally constructed by “ local signs,” 
brought forward in opposition to the nativistic hypothesis 
of Joh. Muller, supplied Lotze and many succeeding 
idealists, including Wundt, with a new argument for 
metaphysical idealism. Lotze concluded that we have no 
more reason for supposing an external space like space 
constructed out of our perceptions, than we have for 
supposing an external colour like perceived colour. 
Agreeing, then, with Kant that primary qualities are as 
mental as secondary, he agreed also with Kant that all 
the Nature we know as a system of bodies moving in 
time and space is sensible phenomena. But while he 
was in fundamental agreement with the first two posi- 
tions of Kant, he differed from the third ; he did not 
believe that the causes of sensible phenomena can be un- 
known things in themselves. What then are they ? In 
answering this question Lotze regarded Leibnitz as his 
guide. He accepted the Lcibnitzian fallacy that unity 
is indivisibility, which led to the Leibnitzian analysis of 
material bodies into immaterial monads, indivisible and 
therefore unextended, and to the theory of monadic souls 
and entelechies. Indeed, from the time of Leibnitz such 
attempts either to analyze or to construct matter had 
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become a fashion. Boscovich had supposed repulsive and 
attractive centres of force, and Kant had constructed 
matter with extension and impenetrability out of repulsion 
and attraction. Schelling had constructed all Nature out 
of the thesis, antithesis, and synthesis of spirit. Herbart 
had analysed it into “reals, 0 or simple substances, each 
with an unknown quality. Lotze agreed with Leibnitz 
that the things which cause phenomena are immaterial 
elements, but added that they are not simple substances, 
self-acting, as Leibnitz thought, or preserving themselves 
against disturbance, as Herbart thought, but are interact- 
ing modifications of the one substance of God. In the 
first place, he resolved the doubt of Leibnitz about bodies 
by deciding entirely against his realistic alternative that 
an organic body is a substantia realizans phenomena, and 
for his idealistic alternative that every body is a pheno- 
menon and not a substance at all. Secondly, he accepted 
the Leibnitzian hypothesis of immaterial elements without 
accepting their self-action. He believed in reciprocal 
action ; and the very essence of his metaphysics consists 
in sublimating the interaction of bodies into the inter- 
action of immaterial elemonts, which produce effects on 
one another and on the soul as one of them. According 
to the mechanics of Newton, when two bodies collide and 
by their mutual resistance make one another move in 
opposite directions, each impresses on the other an equal 
change of momentum, so that as much momentum as one 
causes in one direction, the other causes in the opposite 
direction. Each body moving makes the other move 
equally and oppositely; but it has become a convenient 
habit to express this concrete fact in abstract language by 
calling it the conservation of momentum, by speaking as if 
not the equivalent but the very same momentum lost by 
one body is gained by the other, and by talking of one 
body communicating its motion to tho other ; as if bodies 
exchanged motion as men do money. Now Lotze took 
this abstract language literally, and had no difficulty in 
showing that, as an attribute is not separated from its 
substance, this supposed communication of motion does 
not really take place : nothing passes. But instead of 
returning to the concrete fact of the equivalence of momen- 
tum, by which each body moving makes the other move 
oppositely, ho denied that bodies do reciprocally act on 
one another, and even that bodies as mutually resisting 
substances press one another apart in collision. Having 
thus rejected all bodily mechanism, he had to suppose 
that reciprocal action somehow takes place between im- 
material elements. This brought him to another differ- 
ence from Leibnitz as well as from Newton. According 
to Leibnitz, while each immaterial element is a monadic 
substance and self-acting secondary cause, God is the 
primary cause of all. According to Lotze, the connexion 
required by reciprocity requires also that the whole of 
overy reciprocal action should take place within one sub- 
stance ; the immaterial elements act on one another merely 
as the modifications of that substance interacting within 
itself; and that one substance is God, who thus becomes not 
merely the primary but the sole cause, and in scholastic 
languago is not a causa transient , or creator of works 
beyond, but a causa imvianem, or agent of acts remaining 
within, the agent’s being. At this point, having rejected 
both the Newtonian mechanism of bodily substances and 
the Leibnitzian automatism of monadic substances, he 
flew to the Spinozistic unity of substance; except that, 
according to him, tho one substance, God, is not extended 
at all, and is not merely thinking, but is a thinking, 
willing, and acting Spirit. Lotze’s metaphysics is thus 
distinguished from the theism of Newton and Leibnitz 
by its pantheism, and from the pantheism of Spinoza by 
its idealism. It is an idealistic pantheism, which is a 
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denial of all bodily mechanism, a reduction of everything 
bodily to phenomena, and an assertion that all real action 
is the activity of God.\ At the same time it is a 
curious attempt to restore mechanism and reconcile it 
with teleology by using the word “ mechanism v in a 
new meaning, according to which God performs His 
own reciprocal actions within Himself by uniform laws, 
which are also means to divine ends. It is also an 
attempt to reconcile this divine mechanism with freedom. 
In his Metaphysik (1879), as in his earlier Mikrokosnms 
(1856-64), Lotze vindicated the contingency of freedom 
by assigning to God a miraculous power of uncondi- 
tional commencement, whereby not only at the very 
beginning but in the course of nature there may be new 
beginnings, which are not effects of previous causes, 
though once started they produce effects according to law. 
Thus his pantheistic is also a teleological idealism, which 
in its emphasis on free activity and moral order recalls 
Leibnitz and Fichte, but in its emphasis on the infinity 
of God has more affinity to Spinoza, Schelling, and Hegel. 
Indeed, it has been truly said by G. T. Ladd that Lotze 
tried to correct Hegel by substituting for a movement 
of absolute thought a movement of absolute life as the 
sum of reality. Henco his philosophy, like the Hegelian, 
continually torments one with the difficulty that its 
sacrifice of the distinct being of all individual substances 
to the universality of God entails the sacrifice of tho 
individual personality of men. Our bodies were reduced 
by Lotze to the general ruck of phenomenal appear- 
ances. Our souls he tried his best to endow with a 
quasi -existence, arguing that the unity of conscious- 
ness requires an indivisible subject, which is distinct from 
the plurality of the body but interacting with it, is in 
a way a centre of independent activities, and is so far 
a substance, or rather able to produce the appearance of 
a substance. But at the end of his Metaphysik , from 
the conclusion that everything beyond phenomena is 
divine interaction, he drew tho consistent corollary that 
individual souls are simply actions of the one genuine 
being. His final view was that certain actions of the 
divine substance are during consciousness gifted with 
knowledge of themselves as active centres, but during 
unconsciousness are non-existent. If so, we aro not 
persons with a permanent being of our own distinct 
from that of God. But in a philosophy which reduces 
everything to phenomenal appearance except the self- 
interacting substance of God, there is no room for either 
the bodies or the souls of finite substances or human 
persons. Yet the pantheistic teleological idealism of Lotze 
has had, and still has, a wide influence in and out of 
Germany. The secret of this influence is the revival of the 
Leibnitzian analysis of matter into non-material elements. 
This influence appears in a most interesting way in Zeller’s 
essay “ Ueber die Griinde unseres Glaubens an die Kealitat 
der Aussenwelt,” 1884 (in his Vortrdge , iii. 225 seq.). 
After an able justification of our belief in the reality of the 
external world, Zeller contends that its forces are immaterial. 
He advances three arguments : the Leibnitzian argument 
that simple elements must bo unextended, the Lotzian 
argument that the interactions of body and soul are 
explained by supposing them to belong to immaterial 
elements, and his own argument that, if the immaterial is 
common to the inner and outer worlds, we can at once 
maintain with Kant that space is & priori , and infer with- 
out fallacy that it also belongs to outer things in them- 
selves made of immaterial elements. He remarks also 
that this reduction of the material to the immaterial is a 
point of agreement between Lotze and Fechner ; but, while 
agreeing in other respects with Lotze, he adds, “ I do not 
hold space, as he does, to be something merely belonging 
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to our apprehension.” In short, his view is that there 
is an inner and an outer spatial world, composed of 
immaterial elements, whose forces produce in us the 
appearance of impenetrable bodies. In a similar way, 
W. Ostwald, taking advantage of the abstraction of energy 
from bodies having the power of doing work on one another, 
concludes that energy is immaterial, and nature consists of 
immaterial energy. He neglects the facts, that the mass 
included in energy is known to us only as mass of body, 
that all we know about any energy has been discovered 
from bodies, and that all the elements of bodies known 
to us are more elementary bodies. This last is the fact 
neglected in the analysis of the material into the immaterial 
from Leibnitz to the present day. The original cause of 
error was the Pythagorean fancy that the “one” is the 
origin of all things. But everything known to us is, as 
Aristotle said, an individual substance, one as undivided 
not as indivisible ; and some substances are bodies. We 
attend for simplicity to the undividedness of a body, or to 
its position, or to a central position in it, or to its power 
of doing work ; but we have no evidence that a monad, or 
a point, or a centre of force, or an energy, has any reality 
distinct from a body. 

(5) Fechner and Faulsen , — Fechner (1801-1887) affords 
a conspicuous instance of the idealistic tendency to mysterize 
nature in his Panpsychism, or that form of noumenal 
idealism which holds that the universe is a vast communion 
of spirits, souls of men, of animals, of plants, of earth and 
other planets, of the sun, all embraced as different members 
in the soul of the world, the highest spirit — God, in whom 
we live and move and have our being ; that the bodily and 
the spiritual, or the physical and the psychical, are every- 
where parallel processes which never meet to interact; 
but that the difference between them is only a difference 
between the outer and inner aspects of one identical 
psychophysical process ; and yet that both sides aro not 
equally real, because, while psychical and physical aro 
identical, the psychical is what a thing really is as seen 
from within, the physical is what it appears to be to a 
spectator outside ; or spirit is the self-appearance of matter, 
matter the appearance of one spirit to another. Fechner’s 
panpsychism has a certain affinity both to Stahl’s animism 
and to the hylozoism of materialists such as Haeckel. 
But, while it differs from both in denying the reality of 
body, it differs from the former in extending conscious 
soul not only to plants, as Stahl did, but to all nature ; 
and it differs from the latter in the different consequences 
drawn by materialism and idealism from this universal 
animism. According to Haeckel, matter is the uni- 
versal substance, spirit its universal attribute. According 
to Fechner, spirit is the universal reality, matter the 
universal appearance of spirit to spirit; and they are 
identical because spirit is the reality which appears. 
Hence Fechner describes himself as a twig fallen from 
Schelling’s stem. The religious feeling inspired by his 
clerical parentage and his pursuit of natural science, of 
which he was at first a professor, inclined him to tho 
theosophical author of the Naturphilosophie, It was 
Schelling’s adherent Oken who by his Lehrbuch der 
Faturphilosophie conveyed to his mind the life-long 
impression that God is the universe and Nature God’s 
appearance. At the same time, while accepting the 
Schellingian parallolistic identity of all things in God, 
Fechner was restrained by his accurate knowledge of 
physics from the extravagant construction of Nature, 
which had failed in the hands of Schelling and Hegel. 
Besides, he was deeply impressed by the fact of man’s 
personality and by the problem of his personal immortality, 
which brought him back through Schelling to Leibnitz, 
whose Monadologie throughout maintains the plurality of 
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monadic souls and the omnipresence of perception, sketches 
in a few sections (§§ 23, 78-81) a panpsychic parallelism, 
though without identity, between bodily motions and 
psychic perceptions, and, what is most remarkable, already 
uses tho conservation of energy to argue that physical 
energy pursues its course in bodies without interacting 
with souls, and that motions produce motions, perceptions 
produce perceptions. Leibnitz thus influenced Fechner, 
as in other ways he influenced Lotze. Both, howover, 
used this influence freely; and, whereas Lotze used the 
Leibnitzian argument from indivisibility to deduce indivi- 
sible elements and souls, Fechner used tho Leibnitzian hypo- 
theses of universal j>ereeption and parallelism of motions 
and perceptions, in the light of the Schellingian identifica- 
tion of physical and psychical, to evolve a world-view 
( Weltanxicht) containing something which was neither 
Leibnitz nor Schelling. Fechner’s first point was his pan- 
psychism. Emphasizing tho many real analogies between 
physical and mental agency, but underrating tho much 
stronger evidences that all the mental operations of men 
and animals require a nervous system, ho flew to the 
paradox that rouI is not limited to men and animals, but 
extends to plants, to the earth and other planets, to the 
sun, to the world itself, of which, according to him, God 
is the world-soul. In this doctrine of universal animation 
he was like Leibnitz, yet very different. Whereas Leibnitz 
confined a largo area of tho world to wholly unconscious 
perceptions, and therefore preferred to call this souls of 
inorganic beings “ Entelechies,” Fechner extended con- 
sciousness to the whole world ; and accordingly, whereas 
Leibnitz believed in a supramundane Creator, “ au dcssua 
du Mondo ” and “ dans le Monde,” Fechner, in the spirit 
of Schelling, identified God with the soul of the world. 
Fechner’s second point was that, throughout tho animated 
univorse, physical processes accompany psychical processes 
without interaction. In this panpsychistic parallelism ho 
was again like Leibnitz, and he developed liis predecessor’s 
view, that the conservation of energy prevents interaction, 
into the supposition that alongside the physical there is a 
parallel psychical conservation of energy. Here, again, he 
went much further than Leibnitz, but along with Schelling, 
in identifying tho physical and the psychical as outer and 
inner sides of the same process, in which the inner is 
the real and tho outer the apparent. Fechner’s third 
point carried him beyond all his predecessors, contain- 
ing as it does tho true originality of his “world-view.” 
Ho advanced the ingenious suggestion that, as body 
is in body and all ultimately in tho world -body, so 
soul is iu soul and all ultimately in the world-soul. By 
this means he explained immortality by supposing that in 
this life every man, according to his works, fashions him- 
self a higher body which is as much of the common body of 
tho earth as he has developed in this life, and that death 
is only the continuation of the life of the soul with higher 
powers in this higher body of the earth, and, if the earth 
fell into the sun, then in tho still higher body of tho sun ; 
while the soul throughout is intorwoven with other spirits 
in the highest spirit of tho world, or God. By the same 
means he vindicated our personality, on the ground that 
each spirit is a different member of the same great spirit, 
and that in a future state the new body is a continuation 
of the old body, and the new soul of the old soul, by an 
eternal conservation of the energy of both. Fechuer’s 
fourth point was connected with this inclusion of personal 
spirits in higher spirits and in the highest. It is his 
so-called “ syncchologicai view ” of the soul. Herbart and 
Lotze, both deeply aflected by the Leibnitzian hypothesis 
of indivisible monads, supposed that man’s soul is seated 
at a central point in the brain ; and Lotze supposed that 
this supposition is necessary to explain the unity of 
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consciousness. Fechner’s supposition was that the unity of 
consciousness belongs to the unity of the whole body; 
that the seat of the soul is the living body ; that the soul 
changes its place as in different parts a process rises above 
the “threshold of consciousness ” ; and that soul is not 
substance but the single psychical life which has its 
physical manifestation in the single bodily life. Apply- 
ing this “ synechological view” to the supposed inclusion 
of soul in soul, he deduced the conclusion that, as here 
the nature of one’s soul is to unite one’s little body, so 
hereafter its essence will be to unite a greater body, while 
God’s spirit unites the whole world by His omnipresence ; 
and lie pertinently asked, in opposition to the “punctual” 
view, whether God’s soul is centred in a point. Lastly, 
the whole of this “ world-view ” was developed by Feehner 
in early life, under the influence of his religious training, 
and out of a pious desire to understand those main truths 
of Christianity which teach us that we are children of God, 
that this natural body will become a spiritual body, and 
that, though wo arc different individual members, we live 
and move and are in God : “ in Deo vivimus, movemus, et 
sumus.” It is important to notice that Feehner main- 
tained this “world-view” in a little book, Das Biichlein 
vom Leben nock dem Tode , which ho originally published 
in 1836 under the pseudonym of Dr Mises, but which he 
afterwards republished in his own name in 1866, and 
again in 1887, as a sketch of his Wellansicht. After- 
wards in Nanna (1848) he discussed the supposed souls of 
plants, and in Zendavesia (1851) the supposed souls of the 
earth and the rest of the world. Then in 1855 he published 
his Atumenlehre , partly founded on his physics, but mainly 
on. his metaphysics. Under the influence of Leibnitz, 
Boscovieh, Kant, and Herbart, lie supposed that bodies 
are divisible into punctual atoms, which are not bodies, 
but centres of forces of attraction and repulsion ; that iin- 
penetrability is a result of repulsive force ; and that force 
itself is only law— -taking as an instanco that Newtonian 
force of attraction whose process we do not understand, 
and neglecting that Newtonian force of pressure and impact 
whoso process we do understand from the collision of 
bodies already extended and resisting. But, in thus 
adapting to his own purposes the Leibnitzian analysis 
of material into immaterial, he drew his own conclusions 
according to his own metaphysics, which required that the 
supposed centres of force are not Leibnitzian “ monads,” 
nor Herbartian “ reals,” nor divine modifications such as 
Lotzc afterwards supposed, but are elements of a system 
which in outer aspect is bodily and in inner aspect is 
spi ritual, and obeying laws of spirit. At the same time, 
las synechological view prevented him from saying that 
every atom has a soul, because according to him a soul 
always corresponds to a unity of a physical manifold. Thus 
his metaphysics is Leibnitzian like that of Lotzc, and yet 
is opposed to the most characteristic feature of monadology 
— the percipient indivisible monad. 

In 18G0 appeared Fechner’s Elements tier Psychophysilc, 
a work which has deeply affected recent psychology, and 
almost revolutionized recent metaphysics of body and soul, 
and of physical and psychical relations generally. It 
becomes necessary, therefore, to determine how far Feehner 
derived his psychophysics from experience, how far from 
fallacies of inference, from his romantic imagination 
and from his theosophic metaphysics, which indeed 
coloured his whole book on psychophysics. At the very 
outset he started with his previous metaphysical hypo- 
thesis of parallelistic identity without interaction. He 
now compared the spiritual and bodily sides of a man 
to the concave and convex sides of a circle, as iniKT and 
outer sides of the same process, which is psychical as 
viewed from within and physical as viewed from without. 


He also maintained throughout the book that physical 
and psychical energy do not interfere, but that the 
psychical is, like a mathematical quantity, a function of 
the physical, depending upon it, and vice versd, only in 
the sense that a constant relation according to law 
exists, such that we may conclude from one to the other, 
but without one ever being cause of the other. By his 
psychophysics he meant the exact doctrine of the relations 
of dependency between physical and psychical The name 
was new, but not the doctrine. From antiquity men had 
applied themselves to determine the relations between the 
physical stimuli and the so-called “quality” of sensations; 
and especially in acoustics the Pythagoreans showed that 
the lengths of strings, and the moderns that the vibrations 
of air, vary in a geometrical ratio as the height of audible 
sounds varies in an arithmetical progression, or that musical 
intervals are proportional to the logarithms of the ratios 
of the vibrations, or of the lengths of vibrating strings. 
But what was new in the 19th century was the applicar 
tion of this doctrine to the relations between the stimuli and 
the so-called “ intensity ” of sensations. By experiments 
on touch in 1849 E. H. Weber showed that in lifting 
weights the increase in weight of stimulus necessary to 
produce a sensible difference of intensity between two 
tactile sensations is not a constant quantity, but varies 
with the previous stimulus so as to be always a constant 
fraction of the previous stimulus. Thus, if an increase 
from 40 to 41 grammes produced a sensible difference, it 
required an increase from 80 to 82, from 400 to 410, 
from 800 to 820, to produce these higher sensible differ- 
ences ; or always ^ of the previous stimulus. There- 
ui>on Feehner, incited by a hypothesis which occurred to 
him in 1850, discovered by a great number of experi- 
ments, conducted in most methodical ways, that Weber’s 
law, as he called it after the name of his master, admits 
of being generalized to all the senses, but that the 
constant function of the previous stimulus is different 
for different senses : in sound in light only 1 and 
so forth. Hence he generalized Weber’s law in the form 
that sensation generally increases in intensity as the 
stimulus increases by a constant function of the previous 
stimulus; or increases in an arithmetical progression as 
the stimulus increases in a geometrical ratio ; or increases 
by addition of the same amount as the stimulus in- 
creases by the same multiple ; or increases as the log- 
arithm of the stimulus. This law of the measure of sense 
Feehner called the Mass for met ; and as Herbart had called 
the least stimulus necessary to conscious sensation the 
“threshold,” so Feehner called the least difference of 
stimulus necessary to conscious difference of sensation the 
“difference -threshold,” which, according to the law, is 
always a constant fraction of the previous stimulus for 
any one sense. There ore then, at least within the limits 
of moderate sensations, concomitant variations between 
stimuli and sensations, not only in “quality,” as in the 
intervals of sounds, which were understood long ago, but 
also in “ intensity ” ; and the discovery of the latter is the 
importance of Weber’s and Fechner’s law. By the rules 
of induction from concomitant variations, we are logically 
bound to infer the realistic conclusion that outer physical 
stimuli cause inner sensations of sensible effects. But, 
unfortunately for Feehner, the very opi>osite conclusion 
followed from the presuppositions of his parallelistic meta- 
physics, and from the Leibnitzian view of the conservation 
of energy, which he was the first iu our time to use in 
order to argue that a physical cause cannot produce a 
psychical effect, on the ground that physical energy must 
be exactly replaced by physical energy. 

It is certain that a body does work in the mechanical 
sense on body, and thereby always causes therein changes 
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of motion and configuration or relative position ; and it is 
very probable that, so far as its energy or working power 
is diminished by its being resisted, it always causes an 
increase of energy, so that the amount of energy before 
and after in the whole system is equivalent, so long as we 
count, besides molar, molecular energy of sound, heat, <fcc., 
and both kinetic energy, or power of doing work in 
virtue of actual motion (e.g, 9 in a body being raised), and 
potential energy, or power of doing work in virtue of 
configuration with potential motion (&</., in a body having 
been raised to a position from which it can fall). But, 
as Clerk Maxwell remarked, we do not know that all 
changes are in configuration and motion, or that all energy 
must bo either potential or kinetic. Hence we cannot 
say that a body does nothing but work in the mechanical 
sense, or causes no other changes but those in motion 
and configuration, even in body. Still less can we say 
that a body causes no other changes in soul, which, not 
being a resisting substance, would not diminish the energy 
of a body acting upon it, and therefore would in any caso 
be affected by a body only in a non-mechanical way. It 
is true that from the conservation, or rather equivalence, 
of energy, whenever a body does work, we can deduce 
that probably a change produced, heat, though not 
apparently, is really a change either in motion or in 
configuration; but this evidence becomes less certain in 
proportion to our ignorance of the changes in question, 
and in any case does not prove that there are no other 
changes produced. Now, changes in a nervous organism 
are conspicuous instances of this uncertainty. What is a 
nervous process, and how far is it a change in motion and 
configuration ? What is a sensation ? Is it a nervous pro- 
cess or not, or partly so and partly not 1 (cf . Case, Physical 
Realism chap, v.) In our uncertainty about the nature of 
these changes it is open to us to believe in the conserva- 
tion of energy and yet recognize its limits. A stimulus, 
exerting as it always does some pressure on the nerves, 
and causing an internal pressure which wo feel by touch, 
does work on the nerves ; it therefore causes changes in 
motion and configuration, molar and molecular, in them, 
though these are very imperfectly understood ; and, so far as 
its own energy is thereby diminished, it probably causes in 
them an equivalent increase of energy, potential or kinetic, 
though this sum has not been calculated. But it is quite 
consistent to contend that tho stimulus, at the same time 
that it causes a nervous change in motion and configuration 
by work, also causes a sensation which is a different kind 
of change; that thereupon these mechanical and non- 
mechanical changes cause further mechanical changes in 
the brain together with the non-mechanical change of 
thinking, and these again still further mechanical changes 
together with non-mechanical volition; and that finally 
these mechanical and non -mechanical changes produce 
changes in the motor nerves, and so forth, without any 
breach of nervous continuity, and without disturbing the 
equivalence of mechanical energy, and yet so that the non- 
mechanical changes of body and soul co-operating com- 
plicate the result. This contention, no doubt, if it were 
drawn from mere consistency, would not infer truth. But 
we havo other evidences of its truth ; first, from conscious- 
ness itself, which assures us that operations with which it 
interferes, as in writing a book, far outstrip unconscious 
operations in complexity, by which is not meant mere 
mechanical energy, of effect ; and, secondly, from experi- 
ment, the very experiments completed by Fechner himself, 
which make us practically certain that stimulus and 
sensation vary so concomitantly that the former produces 
the latter. We are more certain of this induction from 
concomitant variations than of any deduction from con- 
servation of energy to organic change. Yet Fechner 
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refused to draw the only logical conclusion from his own 
evidence, and in Bpite of it supposed that physical 
stimulus only causes physical nervous process, and not 
sensation. Why ? Partly because he did not understand 
the limits of tho conservation of energy, and partly 
because of his preconceived metaphysics, which had long 
condemned him to the fallacy of physical and psychical 
parallelism without mutual interference. 

Having thus satisfied himself in what he called “ outer 
psychophysics” that the stimulus causes only the nervoua 
process and not sensation, he passed to what he called 
“inner psychophysics,” or the theory of the relation 
between nervous and psychical processes. He rightly 
argued against tho old theory that the continuity of 
nervous processes in tho brain is interrupted by mental 
processes of thought and will : there is a nervous process, 
for every mental process. But two questions then arose. 
What is the relation between nervous process and sensation ?’ 
What causes sensation 1 The first question he answered 
from his imagination by supposing that, while tho external 
world is stimulus of the nervous process, the nervous 
process is the immediate stimulus of the sensation, and 
that tho sensation increases by a constant fraction of the 
previous stimulus in the nervous Rystcm, when Weber’s, 
law only proves that it increases by a constant fraction 
of the previous stimulus in tho external world. The 
second question he answered from his |iarallelistic meta- 
physics by deducing that even within the organism 
there is only a constant dependency of sensation on 
nervous process without causation, because the nervous 
process is physical but the sensation psychical. This 
answer supposed that the whole physical process from the 
action of the external stimulus on the nervous system to 
the reaction of tho organism on the external world is. 
one series, while tho conscious process beginning with 
sensation is only parallel and as it were left high and 
dry. What then is the cause of the sensation ? Huxley, 
it will be remembered, in similar circumstances, 
answered this question by degrading consciousness to an 
epiphenomenon, or bye -product of the physical process. 
Fechner was saved from this absurdity, but only to fall 
into the greater absurdity of his own iMinpsychism. 
Having long assumed that the whole world is animated 
throughout, and that there are always two parallel series, 
physical and psychical, he concluded that, while a physical 
stimulus is causing a physical nervous process, a psychical 
accompaniment of the stimulus is causing the sensation, 
which, according to him, is tho psychical accompaniment 
of the nervous process ; and that, as tho whole physical 
and the whole psychical series are the same, differing only 
as outer and inner, this identity holds both of stimulus and 
its psychical accompaniment and of nervous process and its 
accompanying sensation. Accordingly, he calls these and 
all other processes “psychophysical”; and as he recog- 
nized two parallel energies, physical and psychical, differ- 
ing only as outer and inner aspects of the same energy, 
he called this “psychophysical energy.” In such a 
philosophy all reality is “ psychophysical.” At tho same 
time Fechner would not have us suppose that the two 
sides are equal ; according to him, the psychical, being the 
psychophysical viewed from within, is real, the physical, 
being the psychophysical as viewed from without, is 
apparent; so in oneself, though nervous process and 
psychical process are the same, it is the psychical which is 
the reality of which the nervous is mere appearance ; and 
so everywhere, spirit is tho reality, body the appearance 
of spirit to spirit. Finally, he supposed that one spirit 
is in another, and all in tho highest spirit, God. By 
this means also he explained unconsciousness. In point 
of fact, many stimuli are beneath the “threshold” of a. 
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man's consciousness. Leibnitz, in the Nouvecuux JEua ta, ii. 
11, had also said that we have many “petites perceptions,” 
of which we are unconscious, and had further suggested 
that a j>orception of which we are, is composed of a 
quantity of “petites perceptions” of which we are not, 
conscious. Proceeding on this suggestion, and misled by 
the mathematical expression which he had given to 
Weber’s law, Fechner held that a conscious sensation, like 
its stimulus, consists of units, or elements, by summation 
and increments of which conscious sensations and their 
differences are produced ; so that consciousness, according 
to this unnecessary assumption, emerges from an integration 
of unconscious shocks or tremors. But by the hypothesis 
of the inclusion of spirit in spirit, ho was further able to 
hold that what is unconscious in one spirit is conscious in 
a higher spirit, while everything whatever is in the con- 
sciousness of the highest spirit of God, who is the whole 
of reality of which the spirits are parts, while the so-called 
physical world is merely outer appearance of one spirit to 
another. 

Fechner first confused physics and metaphysics in 
psychophysics, and next proceeded to confuse them again 
in his work on evolution ( Einige Idem zur Sckopfungs- 
nnd Entwicklungs-geschichte der Organiemen , 1873). He 
perceived that Darwinism attributed too much to accident, 
and was also powerless to oxplain the origin of life and of 
consciousness. But his substitute was his own hypothesis 
of panpsychism, from which he deduced a “ cosmorganic ” 
evolution from a “ cosmorganic ” or original condition of 
the world as a living organism into the inorganic, by 
the principle of tendency to stability. The world, as he 
thought, on its physical side, always was a living body ; 
and on its psychical side God always was its conscious 
spirit ; and, so far from life arising from the lifeless, and 
consciousness from unconsciousness, the life and conscious- 
ness of the whole world are the origin of the lifeless and 
the unconscious in parts of it, by a kind of sccondaiy 
automatism, while we ourselves are developed from our 
own mother-earth by differentiation. By thus supposing 
a psychical basis to evolution, Fechner, anticipating 
Wundt, substituted a psychical development of organs for 
Darwinian accidental variation. Where Darwin would 
say that a cock has crest and spurs because individuals 
happened to vary in this advantageous manner, Fechner 
would suppose, as the inner aspect of the physical 
organism, a “psychical impulse” ( psychuche Streben) to 
fight, predisposing the germs and therewith the offspring. 
The difficulty of such speculations is to prove that things 
Apparently dead and mindless are living bouIs. Their 
interest to the metaphysician is their opposition to physics 
on the one hand and to theism on the other. We have 
nowadays to ask ourselves whether we are to resign our 
traditional belief that the greater part of the world is 
mere body, but that its general adaptability to conscious 
organisms proves its creation and government by God, and 
to take to the new hypothesis, which, by a transfer of 
design from God to Nature, supposes that everything 
physical is alive, and conducts its life by psychical im- 
pulses of its own. Fechner himself went even farther, 
and together with design transferred God Himself to 
Nature. This is the subject of his last metaphysical work, 
Die Tagemnsicht gegeniiber der Nachtaimcht (1879). The 
“day-view” is the view that God is the psychophysical 
all-embracing being, the law and consciousness of the 
world ; as opposed to the “ night-view,” according to which 
the world is not throughout psychical, but consciousness 
appears only transiently in men and animals, while the rest 
of the world is dark night. The “day-view,” which is 
Fechncr's, resembles the views of Hegel and Lotze in its 
pantheistic tendency. But it does not, like theirs, sacrifice 


our personality; because, according to Fechner, there la 
neither one infinite mind with which our mind is identical, 
nor one infinite active substance of which we are modifica- 
tions, but one divine consciousness, which includes us as a 
larger circle includes smaller circles. By this ingenious 
suggestion of the membership of one spirit in another, 
Fechncr's “day-view” also puts Nature in a different 
position ; neither with Hegel sublimating it to the thought 
of God's mind, nor with Lotze degrading it to the pheno- 
mena of our human minds, but identifying it with the outer 
appearance of one spirit to another spirit in the highest 
of spirits. 

We have dwelt on this curious metaphysics of Fechner 
because it contains the master-key to the philosophy of 
the present moment. While he was developing it during 
the domination of Hegelianism, and the subsequent re- 
action to materialism, it attracted little notice. But when 
the later reaction to Kant arose against both Hegelianism 
and materialism, the nearly contemporary appearance 
of Fechner’s Psychophysics began to attract experi- 
mental psychologists by its real as well as its apparent 
exactness, and both psychologists and metaphysicians 
by its novel way of putting the relations between the 
physical and the psychical in man and in the world. 
Fechner enjoyed the felicity of seeing psychology deriving 
advantage from the methods, as well as the results, of his 
experiments, and of seeing in 1879 the first psychological 
laboratory erected by Wundt in his own Leipzig. But he 
had also to endure countless objections to his mathematical 
statement of Weber's law, to his unnecessary assumption 
of units of sensation, and to his unjustifiable transfer of 
the law from physical to physiological stimuli of sensations, 
involving in his opinion his parallelistic view of body and 
mind. Among psychologists Helmholtz, Mach, Brentano, 
Ilering, Delbceuf were all more or less against him. Sigwart 
in his Logic has also opposed the parallelistic view itself ; 
and James has criticized it from the point of view that the 
soul selects out of the possibilities of the brain means to 
its own ends. Nevertheless, largely under the influence of 
the exaggeration of the conservation of energy, many 
psychologists — Wundt, Paulsen, Itiehl, Jodi, Ebbinghaus, 
Munstcrberg, and in England Lewes, Clifford, Romanes, 
Stout — have accepted Fechner’s Leibnitzian hypothesis of 
non-interacting parallelism between stimuli and sensations, 
nervous-processes and sensations, body and soul ; as far at 
least as men and animals are concerned. Most stop here, 
preferring with Wundt to content themselves with this 
psychological parallelism. But some go with Fechner to 
the full length of his metaphysical parallelism of the 
physical and psychical, as psychophysical, throughout the 
whole world ; and this influence has extended from Germany 
to Denmark, where it has been embraced by Hoffding, 
and to England, where it has been accepted by Romanes, 
and in a more qualified manner as “a working hypothesis” 
by Stout. But the most thorough and most eloquent of 
Fechner’s metaphysical disciples is F. Paulsen, who has 
spread panpsychism far and wide in his well-known 
Einleitung in die Philosophy published in 1892, and re- 
published at least seven times since. Here reappear all 
the characteristic points of Fechner's “ world-view ” — the 
panpsychism, the universal parallelism with the identifica- 
tion of physical and psychical, the inclusion of spirit in 
spirit, the synechological view of spirit, and the final “day- 
view” that all reality is spirit, and body the appearance 
of spirit to spirit. But this is not all ; Paulsen tries to 
supply something wanting in Fechner. Fechner was a 
psychophysical metaphysician, and a metaphysical psycho- 
logist, but he troubled himself little about epistemology, 
and the question — How do we know all these psycho* 
physical things J He thought little of Kant's criticism, 
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which ended in admitting without explaining things in 
themselves. Now, the originality of Paulsen consists in 
trying to supply an epistemological explanation of the 
metaphysics of Fechner, by reconciling him with Kant 
and Schopenhauer. He borrows from Kant’s “ rationalism ” 
the hypothesis of a spontaneous activity of the subject 
with tiie deduction that knowledge begins from sense, but 
arises from understanding; and he accepts from Kant’s 
metaphysical idealism the consequence that everything we 
perceive, experience, and know about physical nature, and 
the bodies of which it consists, is phenomena, and not 
bodily things in themselves. But he has a different theory 
of human nature and soul, and so does not accept the 
Kantian conclusion that things in themselves, in the sense 
of things beyond phenomena, are all unknowable. On 
the contrary, his contention is that of Fechner — that all 
knowable things are inner psychical realities beneath outer 
physical appearances — the invisible symbolized by the 
visible. Kant, however, had no epistemology for such a 
contention, because according to him both outer and inner 
senses give mere appearance, from which we could not know 
either body in itself, or soul in itself. Parting, then, from 
Kant, Paulsen resorts to a paradox which he shares witli 
Fechner and Wundt. He admits, indeed, Kant’s hypothesis 
that by inner sense we are conscious only of mental states, 
but he contends that this very consciousness is a know- 
ledge of a thing in itself. Ho agrees with Fechner and 
Wundt that there is no substantial soul, and that soul is 
nothing but the mental states, or rather their unity — thus 
identifying it with Kant’s synthetic unity. On this 
assumption he deduces that in being conscious of our 
mental states we are conscious of soul not merely os it 
appears, but as it is in itself, and therefore can infer 
similar souls, other psychical unities, which are also 
things in themselves. But what is the essence of this 
psychical reality which we thus immediately and mediately 
know ? For an answer to this question he appeals from 
Fechner to Schopenhauer, believing that, while Fechner 
excels Schopenhauer in his clear insight that the inner 
world is no explanation of the physical world, Schopen- 
hauer on his side has the advantage of a voluntaristic 
psychology. Hence he is one of the now numerous band 
who tell us, after Schopenhauer, that will of some sort is 
the fundamental fact of mental life. Taking, then, will to 
be the essential thing in itself of which we are conscious, 
he deduces that we can infer that the psychical tilings in 
themselves beyond ourselves are also essentially “ wills.” 
Then combining the central dogma of Fechner that spirit 
extends throughout the world of bodily appearance, and 
the central dogma of Schopenhauer that what in idea 
appears to us as body is in itself “ will,” he concludes that 
the realities of the world are “wills,” that bodies are 
mere appearances of “wills,” and that there is one 
universal and all-embracing spirit, which is “ will.” His 
ultimate metaphysics, then, is this : — Everything is Bpirit, 
and spirit is “will.” Lastly, he interprets “will” ac- 
cording to his premisses. By “ will ” ho does not mean 
“rational desire,” which is its proper meaning, but in- 
applicable to Nature; nor unconscious irrational will, 
which is Schopenhauer's forced meaning ; nor unconscious 
intelligent will, which is Hartmanh’s more correct meaning, 
though inapplicable to Nature. What he docs mean by 
“will” is instinct, impulsive feeling, a “will to live,” 
not indeed unconscious, but often subconscious, with- 
out idea, without reasoning about ends and means, yet 
pursuing ends — in short, what he calls, after K. E. von 
Baer, ZiehtrebigJceit. In this sense of appetition he makes 
out everything, which appears as a body, to be really 
in inner essence a “will.” How persistent is ancient 
animism 1 Empedocles, Plato, and Aristotle; Telesio, 
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Bruno, and C&mpanella ; Leibnitz ; the idealists, Schopen- 
hauer and Hartmann, Fechner and Paulsen; and the 
materialist, Haeckel — all have agreed in according some 
sort of appetition to Nature. So prone are men to 
exaggerate adaptation into aiml So prone are they to 
transfer to Nature the part played by the providence 
of God I (see Bacon, 2)e Augment t>, iii. 4, tub Jin.). 

It would be a mistake to suppose that noumenal idealism 
is dead in Germany. It died down for a time in the 
decline of Hegelianism and the rise of materialism. It 
has since revived. The pure idealism of Fichte is at the 
bottom of it all. The panlogism of Schelling and Hegel 
survives in its influence. So still more does the pantheism 
of Schopenhauer. The three most vital idealisms of this 
kind at the moment are the panpueumatism of Hartmann, 
combining Hegel with Schopenhauer ; the panteleologism 
of Lotze, reviving Leibnitz; and the panpsychism of 
Paulsen, continuing Fechner, but with the addition of an 
epistemology combining Kant with Schopenhauer. All 
these systems of metaphysics, differ as they may, agree 
that things are known to exist beyond sensible phenomena, 
but yet are mental realities of some kind. Meanwhile, the 
natural substances of Aristotelian realism are regarded 
with common aversion. 

§ 5. Phenomenal Idealism in Germany. 

Phenomenal idealism is the metaphysics which deduces 
that, as we begin by perceiving nothing but mental pheno- 
mena of Bense, so all we know at last from these data 
is also phenomena of sense, actual or possible. So far it 
is in general agreement not only with Hume, but also with 
Kant in his first two positions. But it follows Fichte 
in his revolt against the unknown thing in itself. On 
the other hand, as the speculative systems of noumenal 
idealism, starting from Fichte, succeeded one another, like 
ghosts who “ come like shadows, so depart,” without pro- 
ducing conviction, and often in flagrant opposition to the 
truths of natural science, and when, in consequence, a wave 
of materialism threatened to submerge mind altogether by 
reducing it to a function of matter, many philosophers 
began to despair of the ambitious attempts which had been 
made to prove that there is a whole world of mind beyond 
phenomena, as the noumeualists had supposed. Thus they 
were thrown back on the limits of human knowledge pre- 
scribed by Kant, but purged of the unknown thing in itself 
by Fichte. They contented themselves with the result 
that the world we know is phenomenal, a world of ex- 
perience ( Erfahrung8 welt ), with no power of reason to infer 
things beyond phenomena of sense, actual and possible; 
and they endeavoured to show that this world of pheno- 
mena provides a sufficient field for natural science, a suffi- 
cient vindication of mind against materialism, a sufficient 
justification of idealism. Phenomenal idealism, in short, 
is the Kantian contention that Nature, as kuown to scieuce, 
is phenomena of experience. Unfortunately, the word 
“ phenomenon ” is equivocal (see Mind, xiv. 309). Some- 
times it is used for any positive fact, as distinguished from 
its cause ; in this sense everything is a phenomenon, and 
indeed in this sense Aristotle spoke of God’s intelligence 
as the divinest of phenomena. But sometimes also it 
means what appears, or can apj>ear, to the senses, as dis- 
tinguished from what does not appear, but can be inferred 
to exist. Now, Kant and his followers st*irt from this 
second and narrower meaning, and usually narrow it still 
more by assuming that what appears to the senses is as 
mental as the sensation, being undistinguishable from it 
or from the idea of it, and that an appearance is a mental 
idea ( Vorstellung) of sense; and then they conclude that we 
can know by inference nothing but such mental appearances, 
actual and possible, and therefore nothing beyond sensory 
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experience* When, on the other hand, the objects of science 
are properly described as phenomena, what is meant is not 
this pittance of sensible appearances, but positive facts of 
all lands, whether perceptible or imperceptible, whether 
capable of being experienced or of being inferred from, 
but beyond, experience, e.g., the farther side of the moon 
which, as the moon only rotates once in a revolution, is 
always turned away from a spectator on the earth, from 
his senses, from his experience, actual or possible, and yet 
is known to exist by inference. Hence the doctrine of 
Kant, that Nature as known to science is phenomena, 
means one thing in Kantism and another thing in 
science. In the former it means that Nature is mental 
phenomena, actual and possible, of sensory experience ; in 
the latter it means that Nature is positive facts, either 
experienced or inferred. It is most important also to 
notice that Kantism denies, but science asserts, the 
logical power of reason to infer actual things beyond 
experience. But the phenomenal idealists have not, any 
more than Kant, noticed the ambiguity of the term 
“phenomenon they fancy that, in saying that all wo 
know is phenomena in the Kantian sense of mental appear- 
ances, they are describing all the positive facts that science 
knows ; and they follow Kant in supposing that there is 
no logical inference of actual things beyond experience. 

(1) The Reaction to Kant — The reaction to Kant 
(“Zuriick zu Kant 1 ”) was begun by O. Liebmann in Kant 
und die Epigonen (1865), and expressed in his often-quoted 
words, “ Es muss auf Kant zuriickgegangen werden.” Im- 
mediately afterwards, in 1866, appeared Lange's Oeschichte 
dts Materialisms . In 1870 J. B. Meyer published his 
Kant 1 s Psychologic, and in 1871 II. Cohen his more im- 
portant Kant's Theorie der Erfahrung , which led Lange 
to modify his interpretation of Kant in the second edition 
of his own book. Lange (1828-1875) by his History of 
Materialism has exercised a profound influence, which is 
due partly to its apparent success in answering materialism 
by Kantian arguments, and partly to its ingenious attempt 
to give to Kantism itself a consistency, which, however, 
has only succeeded in producing a new philosophy of 
Neo-Kantism, differing from Kantism in modifying the 
a priori and rejecting the thing in itself. Lange to some 
extent modified the transcendentalism of Kant’s theory of 
the origin of knowledge. A priori forms, according to 
Kant, are contributions of the mental powers of sense, 
understanding, and reason ; but, according to Lange, they 
are rooted in “ the physico-psychical organization." This 
modification was the beginning of a gradual lessening of 
the antithesis of it priori to it posteriori , until at last 
the a priori forms of Kunt have been transmuted into 
“auxiliary conceptions,” or “postulates of experience.” 
But this modification made no difference to the Kantian 
and Neo- Kantian deduction from tho epistemological 
to the metaphysical. Lange entirely agreed with Kant 
that it priori forms can liave no validity beyond experience 
when he says, “ Kant is at any rate so far justified as the 
principle of intuition in space and time it priori is in 
us, and it was a service to all time that he should, in this 
first great example, show that what we possess d priori, 
just because it arises out of the disposition of our mind, 
beyond our experience has no longer any claim to validity ” 
(Hist of Materialism, translated by E. C. Thomas, ii. 
203). Hence he deduced that whatever we know from 
sensations arranged in such a priori forms are objects of 
our own experience and mental phenomena. Hence also his 
answer to materialism. Science, says the materialist, 
proves that all known things are material phenomena. 
Yes, rejoins Lange, but Kant has proved that material are 
merely mental phenomena ; so that the more the materialist 
proves his case the more surely he is playing into the 


hands of the idealist — an answer which would be com- 
plete if it did not turn on the equivocation of the word 
“phenomenon,” which in science means any. positive fact, 
and not a mere appearance, much less a mental appear- 
ance, to sense and sensory experience. Having, however, 
made a deduction, which is at all events consistent, that 
on Kantian assumptions all we know is mental phenomena, 
Lange proceeded to reduce the rest of Kantism to con- 
sistency. He saw that if all logical inference i8 limited 
to mental phenomena of experience, we can form ideas of 
things beyond, but not know corresponding realities. 
Consequently he retracted Kant’s admission that the thing 
in itself is something existing though unknowable. He 
regarded the thing in itself as a mere idea of limit, a 
limitative idea, an ideal, which we must conceive as a 
necessary outcome of our organization — but that is all ; and 
when Cohen, taking advantage of some passages in which 
Kant speaks of the thing in itself as the idea of pheno- 
mena under the conception of an object in general, had, 
like Fichte before him, contended that this was all Kant 
had really meant, Lange, in his second edition, adopted 
this interpretation, and contended that the thing in itself 
is, and was meant by Kant to be, a mere idea. But his 
ardent love of consistency led him far away from Kant in 
the end ; for he proceeded consistently from tho assumption, 
that whatever we think beyond mental phenomena is 
ideal, to the logical conclusion that in practical matters 
our moral responsibility cannot prove the reality of a 
noumenal freedom, because, as on Kant's assumption we 
know ourselves from inner sense only as phenomena, we can 
prove only our phenomenal freedom. Lange thus trans- 
muted inconsistent Kantism into a consistent Neo-Kantism, 
consisting of these reformed positions : (1) we start with 
sensations in it priori forms ; (2) all things known 
from these data are mental phenomena of experience ; (3) 
everything beyond is idea, without any corresponding 
reality being knowable. “The intelligible world,” he 
concluded, “ is a world of poetry,” Our reflection is that 
there is a great difference between the essence and the 
consistency of Kant's philosophy. Its essence, as stated 
by Kant, was to reduce the logical use of reason to mental 
phenomena of experience in speculation, in order to extend 
tho practical use of reason to the real noumena, or things 
in themselves, required for morality. Its consistency, as 
deduced by Lange, was to reduce all use of reason, specu- 
lative and practical, to its logical use of proceeding from 
the assumed mental data of outer and inner sense, arranged 
a priori, to mental phenomena of experience, beyond 
which we can conceive ideas but postulate nothing. As 
II. Vaihinger, himself a profound Kantian of the new 
school, says, “ Critical scepticism is the proper result of 
the Kantian' theory of knowledge.” 

There is only one Neo-Kantian way out of this dilemma, 
but it is to alter the original assumptions of Kant’s 
psychological idealism. This is the alternative of A. 
Biehl, who in Der philosophised Kriticismus (1876, &c.) 
proposes the non-Kantian hypothesis that, though things in 
themselves are unknowable through reason alone, they are 
knowable by empirical intuition, and therefore also by 
empirical thought starting from intuition ; or, in other 
words, that we have an immediate perception of an 
external world. Like all true followers of Kant, Biehl prefers 
epistemology to metaphysics ; and indeed wishes to avoid 
metaphysics, but really proceeds to found a metaphysics on 
epistemology, which he calls “ critical realism,” so far as 
it asserts a knowledge of things beyond phenomena, and 
“ critical monism,” so far as it holds that these things are 
unlike both physical and psychical phenomena, but are 
nevertheless the common basis of both. He starts by 
accepting the Kantian positions that unity of conscious- 
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ness oombroes sensations by A priori synthesis* and that 
therefore all that natural science knows about matter 
moving in space is merely phenomena of outer sense ; and 
he agrees with Kant that from these data we could not 
infer things in themselves by reason. But his point is 
that the very sensation of phenomena or appearances 
implies the tilings which appear. “ Sensory knowledge*” 
he says* “is the knowledge of the relations of things 
through the relations of the sensations of things.” Further, 
holding that, “likeevery other perception, the perception 
of a human body immediately involves the existence of 
that body,” and, like Fichte, believing in a “common 
consciousness,” he concludes that the evidence of sense is 
verified by “ common consciousness ” of the external world 
as objective in the Kantian sense of universally valid. 
He interprets the external world to be the common basis of 
physical and psychical phenomena, and so far his “ critical 
realism ” reminds us of Trendelenburg’s “ Liickentheorie ” 
and Diihring’s “ Wirklichkeitsphilosophie.” But whereas 
Trendelenburg thought that motion is common to thought 
and being, and Dtihring thinks that matter underlies all 
bodily and mental states, Riehl’s view is different, and is 
founded on his interpretation of Kant. He rightly relies 
on the numerous passages, neglected by Lange, in which 
Kant regards things in themselves as neither phenomena 
nor ideas, but things existing beyond both. But his main 
reliance is on the passage in the Kritik , where Kant, 
speaking of the Cartesian difficulty of communication 
between body and soul, suggests that, however body and 
soul appear to be different in the phenomena of outer and 
inner sense, what lies as thing in itself at the basis of the 
phenomena of both may perhaps be not so heterogeneous 
(ungleichartig) after all . Riehlelaborates this bare suggestion 
into the metaphysical theory that the single basis of physical 
and psychical phenomena is neither bodily nor mental, nor 
yet space and motion. In order to establish this juiradox 
of “critical monism,” he accepts to a certain extent the 
psychophysical philosophy of Fechner. He agrees with 
Fechner that physical process of nerve trnd psychical 
process of mind are really the same psychophysical 
process as appearing on the one hand to an observer and 
on the other hand to one’s own consciousness ; and that 
physical phenomena only produce physical phenomena, 
so that those materialists and realists are wrong who say 
that physical stimuli produce sensations. But whereas 
Fechner and Paulsen hold that all physical processes are 
universally accompanied by psychical processes which are 
the real causes of psychical sensations, Riehl rejects this 
paradox of universal parallelism in order to fall into the 
equally paradoxical hyjjothesis that something or other, 
which is neither physical nor psychical, causes both the 
physical phenomena of matter moving in space and the 
psychical phenomena of mind to arise in us as its common 
effects. In supposing a direct perception of such a nonde- 
script thing, he shows to what straits idealists are driven 
in the endeavour to supplement Kant’s limitation of know- 
ledge to phenomena by some sort of knowledge of things. 

(2) The Reaction to Hume . — When the Neo-Kantians, 
led by Lange, had modified Kant’s hypothesis of a priori 
forms, and retracted Kant’s admission and postulation of 
things in themselves beyond phenomena and ideas, and 
that too without proceeding farther in the direction of 
Fichte and the noumenal idealists, there was not enough 
left of Kant to distinguish him essentially from Hume. 
For what does it matter to metaphysics whether by 
association sensations suggest ideas, and so give rise to 
ideas of substance and causation h posteriori, or synthetic 
unity of consciousness combines sensations by h priori 
notions of substance and causation into objects which are 
merely mental phenomena of experience, when it is at 
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once allowed by the followers of Hume and Kant alike 
that reason in any logical use has no power of inferring 
things beyond the experience of the reasoner 1 In either 
case, the effective power of inference, which makes us 
rational beings, is gone. Naturally then the reaction 
to Kant was followed by a second reaction to Hume, 
partly under tho name of “Positivism,” which has 
attracted a number of adherents, such as C. Goring and 
E. Laos, and partly under the name of the “Physical 
phenomenology ” of E. Mach. 

C. Goring (1841-1879), author of an incomplete System 
der Kritischen Philosophic (1874-75), recalled Hume’s 
sensationalism by saying that the origin of all knowledge 
is in sense and no knowledge is possible beyond experience. 
E. Laas (1837-1885) signalized himself in Kant's A naJogien 
der Erfahrung (1876) by his keen criticism of Kant’s trans- 
cendentalism, and in his later IdeaUsmus vnd j Positivismus 
(1879, &c.) by his clear contrast between Platonism, from 
which he derived transcendentalism, and Positivism, of 
which he considered Protagoras to have been the founder. 
Under the head of Platonism ho condemned all belief in 
mathematical method, in absolute principles, in a-priorism, 
in freedom, and in the transcendent ; while Protagorcaniam 
seemed to him to contain three great truths — the insepar- 
ability of subject and object, the concomitant variability of 
both, and the reduction of all higher processes to sensation. 
He thought that the mantle of Protagoras had descended 
to Hume and Mill. Now, it is true that the ancient 
sophistry of Protagoras has issued in the modern 
sensationalism of Hume, the positivism of Comte, the 
relativism of Mill, and tho universal relativism or cor- 
relativism of Laas. Indeed, all these views are varieties 
of scepticism. Nevertheless, we must not confuse ancient 
and modern scepticism. Though both asserted a relativity 
of object and subject, Protagoras thought that there are 
two different but accompanying streams, the stream of 
matter and the stream of sense, whereas Hume and Mill 
positively identified matter with sensations. Now, Laas 
appealed to Protagoras ; but in reality he was a disciplo of 
Hume. So again, if we are to call him a jKJsitivist because 
he believed in nothing but phenomena, we must remember 
the equivocation of the term “phenomenon.” Laas was 
not so near to tho positivism of Comte, who said that the 
mind can observe all phenomena but its own, as to the 
psychological positivism of Mill, who thought that it has 
no other phenomena to observe. 

E. Mach (b. 1838) is a conspicuous instance of a con- 
fusion of physics and psychology ending in a scepticism 
like that of Hume. He tells us how from his youth he 
pursued physical and psychological studies, how at tho age 
of fifteen he read Kant’s Prolegomena , and two or three 
years later rejected the thing in itself, and came to the 
conclusion that the world with his ego is one mass of 
sensations. For a time, under the influence of Fecliner’s 
Psychophysics , he thought that Nature has two sides, a 
physical and a psychological, and added that all atoms 
have feeling. But in the progross of his physical work, 
which taught him, as he thought, to distinguish between 
what we see and what we mentally supply, he soon passed 
from this noumenalism to a “universal physical phe- 
nomenology,” which still remains his philosophy. It 
retains some relics of Fechner’s influence ; first, the theory 
of identity, according to which tho difference between the 
physical and psychical is not a dualism, but everything is 
at once both; and secondly, the substitution of mathe- 
matical dependence for physical causality, except that, 
whereas Fechner only denied causality between physical 
and psychical, Mach rejects the entire distinction between 
causality and dependence, on the ground that “the law 
of causality simply asserts that the phenomena of Nature 
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are dependent on one another/’ He comes near to 
Hume’s substitution of succession of phenomena for real 
causality. He holds, like Hume, that nothing is real 
except our sensations and complexes of sensory elements ; 
that the ego is not a definite, unalterable, sharply bounded 
unity, but its continuity alone is important; and that 
we know no real causes at all, much less real causes of 
our sensations ; or, as lie expresses it, bodies do not pro- 
duce sensations, but complexes of sensations form bodies. 
If he has any originality, it consists in substituting 
for the association of ideas the “economy of thinking,” 
by which he means that all theoretical conceptions of 
physics, such as atoms, molecules, energy, <fcc., are 
mere helps to facilitate our .consideration of things. 
But he limits this power of mind beyond sensations 
to mere ideas, and like Hume, and also like Lange, 
holds at last that, though we may form ideas be- 
yond sensations or phenomena, we cannot know things. 
If we ask how Mach arrived at this scepticism, which 
is contained in his well-known scientific work on the 
History of Mechanics (Die Mechanik in Hirer Entwickelu/ng , 
1883) as well as in his psychological work on the Analysis 
of Sensations (Beitrdge zur Analyte der Empfindungen, 
1886), we find two main causes, both psychological and 
epistemological ; namely, his views on sense and on infer- 
ence. In the first place, he displays in its most naked 
form the common but unproved idealistic paradox of a 
sense of sensations, according to which touch apprehends 
not pressure but a sensation of pressure, sight apprehends 
not colour but a sensation of colour, and there is no differ- 
ence between touch and pressure felt, between vision and 
colour seen, or between the sensory operation and the 
sensible object apprehended by any sense, even within the 
sentient organism. Hence, according to him, sensations 
are not apprehensions of sensible objects (e.g. 9 pressures 
felt) from which we infer similar objects beyond sense 
(e.g., similar pressures of outside things), but are the 
actual elements out of which everything known isr made ; 
as if sensations were liko chemical elements. Within 
the limits of theso supposed sensory elements ho accords 
more than many psychologists do to sense ; because, follow- 
ing the nativists, Johannes Muller and Hering, ho includes 
sensations of time and space, which, however, are not to 
be regardod as “pure intuitions” in the style of Kant. 
But here again he identifies time and space with the 
sensations of them, which he calls time-sensations (Zeit- 
empftndungm) and space-sensations (Raumempfindungen). 
On the assumption, then, that time and space are not 
objects, but systems, of sensations, he concludes that a 
body in time and space is “a relatively constant sum of 
touch-and-light-sensations, joined to the same time-and- 
Bpace-sensations,” that each man’s own body is included 
in his sensations, and that to explain sensations by motions 
would only be to explain one set of sensations from another. 
In short, according to Mach sensations are elements and 
bodies complexes of these elements. Secondly, his theory 
of inference contains the admission that wo infer beyond 
sensations : ho remarks that tho space of the geometer is 
beyond spaco-scnsations, and the time of the physicist does 
not coincide with time-sensations, because it uses measure- 
ments such as tho rotation of the earth and the vibrations 
of the pendulum. But by inference beyond sense he does 
not mean a process of concluding from sensible things to 
similar things, e.g., from tangible pressures to other similar 
pressures in the external world. Inference, according to 
him, is merely mental completion of sensations ; and this 
mental completion has two characteristics : it only forms 
ideas, and it proceeds by an “ economy of thought” In the 
course of his learned studies on the History of Mechanics 
he became deeply impressed with Galileo’s appeals to sim- 


plicity as a test of truth. Galileo, for instance, recom- 
mended his discovery of the law of the uniform accelera- 
tion of a falling body as the “ simplest and most natural” 
But unfortunately he had previously said the same thing 
about his first and false hypothesis that the uniform 
acceleration is directly proportional to the space; and, 
when he resigned the false for the true hypothesis that 
it is directly proportional to the time, his real evidence 
was not simplicity, but his carefully conducted experi- 
ments of letting bodies fall down inclined planes, and 
measuring the time by the flow of water. Mach, how- 
ever, oblivious to these distinctions, converts what is at 
best only one characteristic of thinking into its essence. 
Generalization, for instance, which essentially consists in 
inferring that all similar things of a kind have the attri- 
butes of particular instances, does also abbreviate thought 
by embracing all instances in a universal ; but Mach sup- 
poses that it essentially consists in this mere economy, 
and that only an economy of conception, without arriving 
at true beliefs about things. According to him, whatever 
inferences we make, certain or uncertain, are mere econ- 
omies of thought, adapting ideas to sensations, and filling 
out the gaj>s of experience by ideas ; whatever we infer, 
whether bodies, or molecules, or atoms, or space of more 
than three dimensions, are all without distinction equally 
provisional conceptions, things of thought; and “bodies 
or things are compendious mental symbols for groups of 
sensations — symbols which do not exist outside thought.” 
Moreover, he applies the same scepticism to cause and 
effect. “ In Nature,” says he, “ there is no cause and no 
effect.” He thinks that repetitions of similar conjunctions 
occur in Nature, the connexion of cause and effect only 
in abstraction. He refers to Hume as recognizing no 
causality but only a customary and habitual succession, 
but adds that Kant rightly recognizes that mere observa- 
tion cannot teach the necessity of the conjunction. But 
in reality his theory is neither Hume’s theory of associa- 
tion nor Kant’s of an a priori notion of understanding 
under which d given case is subsumed. He thinks that 
there is a notion of understanding ( Ver&tande&begriff ), 
under which every now experience is subsumed, but that 
it has been developed by former experience, instinctively, 
and by the development of the race, as part of the economy 
of thinking. “Cause and effect are therefore,” lie con- 
cludes, “ thought-things of economical function ( Gedanken - 
dinge von okonomischer Function)” His philosophy, there- 
fore, is that all known things are sensations and complexes 
of sensory elements, supplemented by an economy of think- 
ing which cannot carry us beyond ideas to real things, 
or beyond relations of dependency to real causes. 

It is important to understand that Mach, had developed 
this economical view of thought in 1872, or more than ten 
years before the appearance of his work on the History of 
Mechanics in 1883, as he tells us in the preface, where he 
adds that at a later date similar views were expressed by 
Kirchhoff in his Vorlesungen iiber Mathematische Physik 9 
(1874). Kirchhoff asserted that the whole object of 
mechanics is “to describe the motions occurring in Nature 
completely in the simplest mannef.” This view involves the 
denial of force as a cause, and the assertion that all we know 
about force is that the acceleration of ono mass depends on 
that of another, as in mathematics a function depends on 
a variable ; and that even Newton’s third law of motion is 
merely a description of the fact that two material points 
determine in one another, without reciprocally causing, 
opposite accelerations. It is evident that KirchhofPs 
descriptive is the same as Mach’s economical view. “ When 
I say,” says Mach, “that a body A exerts a force on a 
body B, I mean that B, on coming into contraposition with 
A, is immediately affected by a certain acceleration with 
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respect to A.” In a word, Mach and Kirchhoff agree that 
force is not a cause, convert Newtonian reciprocal action 
into mere interdependency, and, in old terminology, 
reduce mechanics from a natural philosophy of causes to 
a natural history of mere facta Now, Mach applies these 
preconceived opinions to “ mechanics in its development,” 
with the result that, though he shows much skill in 
mathematical mechanics, lie misrepresents its development 
precisely at the critical point of the discovery of Newton’s 
third law of motion, “Actioni contrariam semper et 
sequalem esse reactionem.” 

The order of discovery, recorded in the Philosophical 
Transactions of the Royal Society, was as follows : — 

(a) Sir Christopher Wren made many experiments before 
the Royal Society, which were afterwards repeated in a 
corrected form by Sir Isaac Newton in the Principia f 
experimentally proving that bodies of ascertained com- 
parative weights, when suspended and implied against 
one another, forced one another back by impressing on one 
another opposite changes of velocity inversely as tlieir 
weights and therefore masses ; that is, by impressing on 
one another equal and opposite changes of momentum. 

( b ) Wallis showed that such bodies reduce one another 
to a joint mass with a common velocity equal to their 
joint momentum divided by their joint weights or masses. 
This result is easily deducible also from Wren’s discovery. 
If m and m are the masses, v and v their initial velocities, 
and V the common velocity, then 

m(v - V) — m'( V - v f ) 

. \ mv+ mV ~ (m + m')V 

• mv mv> — y 
wH-m' ~ 

(c) Wren and Huyghens further proved that tin? law of 
equal action and reaction, already experimentally established 
by the former, is deducible from the conservation of the 
velocity of the common centre of gravity, which is the 
same as the common velocity of the bodies; that is, 
deducible from the fact that their common centre of 
gravity docs not change its state of motion or rest by 
the actions of the bodies between themselves ; and they 
further extended the law to bodies, qua elastic. 

(d) Hence, first inductively and then deductively, the 
third law was originally discovered only as a law of collision 
or impact between bodies of ascertained weights and 
therefore masses, impressing on one another equal and 
opposite changes of momentum, and always reducing one 
another to a joint mass with a common velocity to begin 
with, apart from the subsequent effects of elasticity. 

(e) Newton in the Principia, repeating and correcting 
Wren’s experiments on collision, and adding further 
instances from attractive forces of magnetism and gravity, 
induced the third law of motion as a general law of all 
forces. 

This order of discovery shows that the third law was 
generalized from the experiments of Wren on bodies of 
ascertained comparative weights or masses, which aro not 
material points or mass-points. It shows that the bodies 
impress on one another opposite changes of velocity in- 
versely as their weights or masses ; and that in doing so 
they always begin by reducing one another to a joint mass 
with a common velocity, whatever they may do afterwards 
in consequence of their elasticities. The two bodies there- 
fore do not penetrate one another, but begin by acting on 
one another with a force precisely sufficient, instead of 
penetrating one another, to cause them to form a joint mass 
with a common velocity. Bodies then are triply extended 
substances, each occupying enough space to prevent mutual 
penetration, and by this force of mutual impenetrability or 
inter-resistance cause one another to form a joint mass 
with a common velocity whenever they collide. Withdraw 
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this foundation of bodies as inter-resisting forces causing 
one another in collision to form a joint mass with a common 
velocity but without penetration, and the evidence of the 
third law disappears ; for in the case of attractive forces 
we know nothing of their modus operandi except by the 
analogy of the collision of inter -resisting bodies, which 
makes us believe that something similar, we know not what, 
takes place in gravity, magnetism, electricity, <fcc. Now, 
Mach, though he occasionally drops hints that the discovery 
of the law of collision comes first, yet never explains the 
process of development from it to the third law of motion. 
On the contrary, he treats the law of collision with 
other laws as an application of the third law of motion, 
because it is now unfortunately so taught in books of 
mechanics. He has therefore lost sight of the truths 
that bodies are triply extended, mutually impenetrable 
substances, and by this force causes which reduce one 
another to a joint mass with a common velocity on collision, 
as for instance in the ballistic pendulum ; that these forces 
are the ones we best understand ; and that they arc reciprocal 
causes of the cqmmon velocity of their joint mass, whatever 
happens afterwards. In the case of this one force we know 
far more than the interdependence supposed by Mach and 
Kirchhoff ; we know bodies with impenetrable force causing 
one another to keep apart. It might have been expected 
that scepticism on this subject would not have had much 
effect. But the idealists are only too glad to get any 
excuse for denying bodily substances and causes; and, 
while Leibnitz supplied them with the fancied analysis of 
material into immaterial elements, and Hume with the 
reduction of bodies to assemblages of sensations, Mach 
adds the additional argument that bodily forces are not 
causes at all. In Great Britain, at this moment, Mach’s 
scepticism is welcomed by Karl Pearson to support an 
idealistic phenomenalism derived from Hume, and by Ward 
to support a noumenal idealism derived from Lotze. No 
real advance in metaphysics can take place, and natural 
science itself is in some danger, until the true history of 
the evidences of the laws of mechanical force is restored ; 
and then it will soon appear that in the force of collision 
what we know is not material points determining one 
another’s opposite accelerations, but bodies by forco of 
impenetrable pressure causing one another to keep apart. 
Mechanics is a natural philosophy of causes. 

(3) Dualism within Experience , — As it comes to bo 
realized that Hume and Kant agreed more than they 
differed, German philosophers tend to make new philo- 
sophies out of their common points. Hume thought that 
knowledge lias its origin from experience, and Kant that 
d priryri elements are contained in this experience ; but, 
in differing about the origin, they agreed about the limits 
of knowledge, which, according to both, is a knowledge 
of mental phenomena of serine, and a knowledge limited 
to objects of experience, without any power of knowing 
by logical inference anything existing beyond, anything 
transcending, experience, actual and possible. Now, 
besides philosophies which are reactions to Kant or to 
Hume, there are a number of other philosophies in our 
day which start with this common hypothesis as a prin- 
ciple — knowledge is experience. The consequence is 
that whatever is true of experience they transfer to all 
knowledge. One of the characteristics of actual experi- 
ence is that its object is, or has been, present to an 
experiencing subject; and of possible experience that it 
can be present. As a matter of fact, this characteristic 
differentiates experience from inference By inference we 
know that things, such as the farther side of the moon, 
which neither are, nor have been, nor can be, present to 
an experiencing subject ou the earth, nevertheless exist, 
and only become objects of inference. But, on the 
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hypothesis that knowledge contains no inferences beyond 
experience, it follows that all the objects of knowledge, 
being objects of experience, are, or have been, or can be, 
present to an experiencing subject Hence if is common 
nowadays to hold that there is indeed a difference between 
knower and known, ego and non-ego, subject and object, 
but that they are inseparable ; or that all known things 
are objects and subjects inseparably connected in experi- 
ence. This view, however, is held in different forms; 
and two opposite forms have lately arisen in Germany, 
44 immanent philosophy ” and 44 empirio-criticism,” the 
former nearer to Kant, the latter to Hume. 

“Immanent philosophy” is the hypothesis that the 
world is not transcendent, but immanent in consciousness. 
Among the upholders of this view are Anton von Leclair, 
who expresses it in the formula — 44 Denken eines Seins = 
gedachtcs Sein,” and R. von Schubert-Soldern, who says 
that every fragment of the pretended transcendent world 
belongs to the immanent. But the best known repre- 
sentative of Immanent Philosophy is W. Schuppe, who, 
in his Erkenntnistheoretische Logik (1878), and in his 
shorter Orundriss der Erkenntnistheorie und Logik (1894), 
gives the view a wider scope by tho contention that the 
real world is the common content or object of common 
consciousness which, according to him, as according 
to Fichte, is one and the same in all individual men. 
Different individual consciousnesses plainly differ in 
having each its own content, in which Schuppe includes 
each individual’s body as well as tho rest of tho things 
which come within the consciousness of each ; but they 
also as plainly agree, e.g. 9 in all admitting one sun. Now, 
the point of Schuppe is that, so far as they agree, in- 
dividual consciousnesses are not merely similar, but tho 
same in essence; and this supposed one and the same 
essence of consciousness in different individuals is what 
he calls consciousness in genoral (Bewusstsein Uberhaupt). 
While in this identification he follows Fichte, in other 
respects ho is more like Kant. He supposes that the 
conscious content is partly d posteriori , or consisting of 
given data of sense, and partly d priori , or consisting of 
categories of understanding, which, being valid for all 
objects, are contributed by the common consciousness. 
He differs, however, from Kant, not only because he will 
not allow that the given data are received from tilings in 
themselves, but also because, like Mach, he agrees with 
the nativists that the data already contain a spatial 
determinacy and a temporal determinacy, which he regards 
as d posteriori elements of the given, not, like Kant, as 
d priori forms of sense. He allows, in fact, no d priori 
forms except categories of the understanding, and these 
he reduces, considering that the most important are 
identity with difference and causality, which in his view 
are necessary to the judgments that the various data 
which make up a total impression ( Gesammteindruek , 
Totaleindruck) are each different from the others, together 
identical with the total impression, and causally connected 
in relations of necessary sequence and coexistence. At 
the same time, true to the hypothesis of 44 immanence,” 
he rigidly confines these categories to the given data, and 
altogether avoids the inconsistent tendency of Kant to 
transfer causality from a necessary relation between 
phenomena to a necessary relation between phenomena 
and things in themselves as their causes. Hence he 
strictly confines true judgment and knowledge to the 
consciousness of the identity or difference, and the causal 
relations of the given content of the common conscious- 
ness. From this epistemology he derives the metaphysical 
conclusion that the things we know are indeed independent 
of my consciousness and of yours, taken individually, or, 
to use a new phrase, are “trans-subjective”; but, so far 
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from being independent of the common consciousness, one 
and the same in all of us, they are simply its contents 
in the inseparable relation of subject and object. To the 
objection that there are objects, e,g. 9 atoms, which are 
never given to any consciousness, he returns the familiar 
Kantian answer that, though unperceived, they are per- 
ceptible. The whole known world, then, according to him, 
is the perceived and the perceptible content of common 
consciousness. Schupjie has been compared by Wundt with 
Berkeley. But Schuppe himself distinguishes himself from 
Berkeley on the ground that, by supposing an object to be 
the one content of our common consciousness, he explains the 
unity of an object, which Berkeley’s theory of the different 
ideas of different minds certainly does not ; and further, 
on the ground that he does not, like Berkeley, suppose the 
will of God to be the direct cause of sensations, but simply 
regards them as given. The world, according to Berkeley, 
is immanent in God’s consciousness as well as severally in 
ours ; according to Schuppe, it is immanent jointly in ours. 
Again, this hyjiothesis of one consciousness reminds us of 
the Hegelian one reason, the same in God and man. But 
Schuppe only means one common consciousness uniting the 
finite consciousnesses of us men. He really descends from 
Fichte; except that the common consciousness of finite 
individuals, according to Fichte, by its own activity posits 
Nature in consciousness itself, but, according to Schuppe^ 
finds Nature given in its own content. From Fichte also 
comes the supposed inseparability of subject and object. 
Kant held that the thing in itself can, the thing as object 
cannot, exist without the synthetic subject. It was Fichto 
who, identifying thing and object, enunciated the formula 
— no subject without object and no object without sub- 
ject, as an exhaustive description not only of knowledge 
but also of existence. Schuppe reduces the formula from 
a position of the common ego to a fact of its common 
experience. 

The “empirio-criticism” of R. Avenarius (1843-1896), 
the former editor of tho Vierteljahrsschrift fiir wisserir 
schaflUche Philosophic , is the hypothesis of the insepara- 
bility of subject and object, or, to use his own phraseology, 
of ego and environment, in purely empirical, or d posteriori 
form. It is like “immanent philosophy,” in opposing 
experience to tho transcendent; but it also opposes ex- 
perience to the transcendental, or d priori . It opposes 
“ pure experience ” to “ pure reason,” while it agrees with 
Kant’s limitation of knowledge to experience. Avenarius 
held a view of knowledge very like that of Mach’s view 
of the economy of thinking. In his first philosophical 
treatise, Philosophic ah Denken der Welt gemdss deni 
Princip des kleinsten Kraftmamses , Prolegomena zu einer 
Kritik der reinen Erfahrung (1876), he based his views on 
the principle of least action, contending that, as in Nature 
the force which produces a chango is the least that can be, 
so in mind belief tends in the easiest direction. In illus- 
tration of this tendency, he pointed out that mind tends 
to assimilate a new impression to a previous content, and 
by generalization to bring as many impressions under as 
few general conceptions as possible, and succeeds so far as 
it generalizes from pure experience of the given. Nor is 
there any objection to this economical view of thought, as 
long as we remember what Avenarius and Mach forget, 
that the essence of thought is the least action neither 
more nor less than necessary to the point, which is the 
reality of things. Afterwards, in his Kritik der reinen 
Erfahrung (1888-90), Avenarius aimed atgivinga descrip- 
tion of pure experience, which he identified with the 
natural view of the world held by all unprejudiced persons. 
What, then, is this pure experience? 44 Every human 
individual,” says he, 44 originally accepts over against him 
an environment with manifold parts, other individuals 
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making manifold statements, and what is stated in some 
way dependent upon the environment.” Statements de- 
pendent upon the environment are what he means by 
pure experience. At first this starting-point looks like 
dualistic realism, but in reality the author only meant 
dualism within experience. By the environment he 
meant not a thing existing in itself, but only a counter- 
part (Gegenglied) of ourselves as central part (Cenlralglied). 
“We cannot,” he adds, “ think ourselves as central part 
away.” He went so far as to assert that, where one 
assumes that at some time there was no living being in 
the world, all one means is that there was besides oneself 
no other central part to whom one’s counterparts might 
also be counterparts. The consequence is that all the 
world admitted into his philosophy is what he called the 
“ empirio-critical essential co-ordination ” (< empirio-kritisc/ie 
Prirmpialkoordination ), an inseparable correlation of 
central part and counterpart, of ego and environment. 
Within this essential co-ordination he distinguished three 
values — R-values of the environment as stimulus, C-values 
of the central nervous system, and E-values of human 
statements ; the latter being characterized by that which 
at the time of its existence for the individual admits of 
being named, and including wliat we call sensations, <fcc,, 
which depend indirectly on the environment and directly 
on the central nervous system, but are not, as the 
materialist supposes, in any way reducible to possessions 
of the brain or any other part of that system. This 
division of values brings us to the second point in his 
philosophy, his theory of what he called “ vital aeries,” by 
which he essayed to explain all life, action, and thought. 
A vital series he supposed to be always a reaction of C 
against disturbance by R, consisting in first a vital differ- 
ence, or diminution by R of the maintenance- value of C, 
and then the recovery by C of its maintenance-value, in 
accordance with the principle of least action. He further 
supposed that, whjle this independent vital series of C is 
sometimes of this simple kind, at other times it is compli- 
cated by the addition of a dependent vital series in E, by 
which, in his fondness fortoo general and far-fetched explana- 
tions, he endeavoured to explain conscious action and thought. 
Thus, if a pain is an E-value directly dependent on a 
disturbance in C, and a pleasure another E-valuo directly 
dependent on a recovery of C, it will follow that a 
transition from pain to pleasure will be a vital series in 
E directly dependent on an independent vital series in C, 
recovering from a vital difference to its maintenance- 
maximum. Similarly, when in consequence of the stimulus 
of vibrations of ether, I have a perception of blue, the 
stimulus R is followed by a vital difference and a recovery 
of its maintenance -value in C, and this vital series is 
accompanied by another expressed in the statement E, “ I 
have a perception of blue.” Lastly, supposing that all 
human processes can in this way be reduced to vital series 
iu an essential co-ordination of oneself and environment, 
Avcnariua held that this empirio-critical supposition, which 
according to him is also the natural view of pure experi- 
ences, contains no opposition of physical and psychical, 
of an outer physical and an inner psychical world — an 
opposition which seemed to him to be a division of the 
inseparable. According to him, we should not say that a 
sensation is in us, but that an E-value is a sign of an object 
(e.< 7 ., blue) ; and of the relation of object and subject (e.g., 
jieroeption of blue) ; nor should we say that the change in C 
is the cause of another change, E, in us, but only that, if 
there is a change in C, there is a change in E. He con- 
sidered that the whole hypothesis that an outer physical 
thing causes a change in one’s central nervous system, which 
again causes another change in one’s inner psychical 
system or soul, is a departure from the natural view of 


the universe, and is due to what he called “ introjection,” 
or the hypothesis which encloses soul and its faculties 
in the body, and then, having created a false antithesis 
between outer and inner, gets into the difficulty of explain- 
ing how an outer physical stimulus can impart something 
into an inner psychical soul. He concluded therefore 
that, having disposed of this fallacy of introjection, we 
ought to return to the view of reality as an essential 
co-ordination of ego and environment, of central part and 
counterpart, with R- values, C-values, and E-values. It 
is curious that Avenarius should have brought ✓ forward 
this artificial hypothesis as the natural view of the world, 
without reflecting that on the one hand the majority of man- 
kind believes that the environment (R) exists, has existed, 
and will exist, without being a counterpart of any living 
being as central part (C) ; and that on the other hand it is 
so far from being natural to man to believe that sensation 
and thought (E) are different from, and merely dependent 
on, his body (C), that throughout the Homeric poems, 
though soul is required for other purposes, all thinking as 
well as sensation is regarded as a purely bodily operation. 
It is indeed difficult to assign any rational place to the 
empirio-criticism of Avenarius. It is materialistic without 
being materialism, because, while it regards the supposition 
of a soul as due to the fallacy of “ introjection,” it separates 
thought from the brain. It is realistic without being 
realism, because, while it distinguishes lt-valucs, C-values, 
and E-values, it regards the environment, as well as the 
nervous system, as existing only in relation to the ego, 
which cannot think itself away. It borrows tenets of 
different philosophers, — self-maintenance against disturb- 
ance from the realist Herbart, and interdependence without 
causality between stimulus and ego from the idealist 
Fechner ; while it agrees with Mach’s views on the economy 
of thinking, and in opposition to transcendentalism as well 
as transcendence. Its rejection of the whole relation of 
physical and psychical makes it almost too indefinite 
to classify among philosophical systems. But its main 
point is the essential co-ordination of ego and environment, 
as central part and counterpart, in experience. It is 
therefore nearly connected with “ immanent philosophy.” 
Schuppe, indeed, wrote an article in the Vierteljahrsschrift 
of Avenarius to prove their essential agreement. At tlio 
same time Scliuppe’s hypothesis of one common conscious- 
ness uniting the given by a jrriori categories could hardly 
be accepted by Avenarius as pure experience, or as a 
natural view of the world. His “empirio-criticism” is 
idealistic dualism within experience in an h posteriori 
form, but with a tendency towards materialism. 

(4) Voluntaristic Phenomenalism of Wundt . — Wundt’s 
metaphysics will form an appropriate conclusion of this 
sketch of German idealism, because his patient industry 
and eclectic spirit have fitted him to assimilate many of 
the views of his predecessors. Wundt proves, not exactly 
as Hegel thought that all philosophies are one philosophy, 
but that all idealisms are in a way one. He starts as a 
phenomenalist from the hypothesis, which we have just 
described, that knowledge is exj)erience containing subject 
and object in inseparable connexion, and has something 
in common with the premature attempt of Avenarius to 
develop the hypothesis of dualism in experience into a 
scientific philosophy comprehending the universe in the 
simplest possible manner. Again he agrees with the 
reaction both to Hume and to Kant in limiting knowledge 
to mental phenomena, and has affinities with Mach as well 
as with Lange. His main sympathies are with the Neo- 
Kantians, and especially with Lange in modifying the 
4 priori , and in extending the power of reason beyond 
phenomena to an ideal world; and yet the cry of his 
phenomenalism is not “back to Kant,” but “beyond 
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Kant” Though no noumenalist, in many details he is 
with noumenalists ; with Fechner in psychophysics, in 
psychophysical parallelism, in the independence of the 
physical and the psychical chains of causality, in re- 
ducing physical and psychical to a difference of aspects, in 
substituting impulse for accident in organic evolution, 
and in wishing to recognize a gradation of individual 
spiritual beings ; with Schopenhauer and Hartmann in 
voluntarism ; and even with Schelling and Hegel in their 
endeavour, albeit on an artificial method, to bring ex- 
perience under notions, and to unite subject and object in 
one concrete reality. He has a special relation to Fichte 
in developing the Kantian activity of consciousness into 
will and substituting activity for substantiality as the 
essence of soul, as well as in breaking down the antithesis 
between phenomena and things in themselves. At the 
same time, in spite of his sympathy with the whole 
development of idealism since Kant, which leads him 
to reject the thing in itself, to modify h-prioriarn , and 
to stop at transcendent “ideals,” without postulates of 
practical reason, he nevertheless has so much sympathy 
with Kant’s Kritik as on its theories of sense and under- 
standing to build up a system of phenomenalism, according 
to which knowledge begins and ends with ideas, and then 
on its theory of pure reason to build a crown to his 
edifice by according to reason a power of logically form- 
ing an “ideal” of God as ground of the moral “ideal” 
of humanity — though without any power of logically 
inferring any corresponding reality. lie constructs his 
system on the Kantian order — sense, understanding, 
reason — and exhibits most clearly the necessary con- 
sequenco from psychological to metaphysical idealism. 
His philosophy is the best exposition of the method and 
argument of modern idealism — that we perceive the 
mental and, therefore, all we know and conceive is the 
mental. The order of his philosophy is unmistakably as 
follows : — 

(a) Psychology, which he says is, in relation to natural 
science the supplementary, in relation to mental science 
the fundamental, in relation to philosophy the propaedeutic, 
empirical science. 

(b) Logic and epistemology, whose problem of know- 
ledge he calls the precondition for the answer ta all 
other questions. 

(c) Metaphysics, which deals, according to him, with 
the fundamental principles of all the natural and spiritual 
sciences, on the foundation of experience, and on a method 
based on the principle of ground and consequent. Its 
positivo conclusion, drawn from all the previous psycho- 
logical, logical, and epistemological considerations, is that 
all we know from sense is ideas ( Voratellungm , so translated 
by himself), distinguishable, but not separable, into subject 
and object within unitary experience, and dominated by 
will ; while reason logically and necessarily transcends this 
experience by the principle of ground, but only to form 
transcendent “ ideals ” (Idem, to us an untranslatable 
term), and ultimately tlio universally valid and necessary 
“ideal” of God us will of the world ( Weltwille ). Its 
negative conclusion is that reason lias no power to give 
us a real knowledge of a reality corresponding to the 
“ idcul,” and no power in any case of logically inferring 
things beyond experience, actual and possible. The 
phenomenal metaphysics of Lange and of Wundt are 
exceedingly alike ; but perhaps we may say that the in- 
telligible world beyond experience is with Lange a world 
of poetry; with Wundt a world of logic; with both a 
world of “ ideals.” 

Wundt founds his whole philosophy on four psychological 
positions — his phenomenalistic theory of unitary experience, 
his voluntarism, his actualistic theory of soul, and his 
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psychological theory of parallelism. They are positions 
also which deeply affect, not only the psychological, but 
also the metaphysical idealisms of our tune, in Germany, 
and in the whole civilized world. His first position is his 
phenomenalistic theory of unitary experience. According 
to him, we begin with an experience of ideas, in which 
object and idea are originally identical ( Voratelbmg 9 -> 
object) ; we divide this unitary experience into its sub- 
jective and objective factors, and especially in natural 
science we so far abstract the objects as to believe them 
at last to be independent things ; but it is the office of 
psychology to warn us against this popular dualism, and 
to teach us that there is only a duality of psychical and 
physical, which are divisible, not separable, factors of one 
and the same content of our immediate experience; and 
experience is our whole knowledge. His metaphysical 
deduction from this psychological view is that all we know 
is mental phenomena, “ the whole outer world exists for us 
only in our ideas,” and all that our reason can logically do 
beyond these phenomena is to frame transcendent “ ideals,” 
His second position is his voluntarism. He agrees with 
Schopenhauer that not intellect but will is the fundamental 
form of the spiritual (die Grundform dea Geistigen). He 
does not mean that will is the only mental operation ; for 
he recognizes idea derived from sensation, and feeling, as 
well as will. Moreover, he contends that we can neither 
have idea without feeling and will, nor will without idea 
and feeling ; that idea alone wants activity, and will alone 
wants content; and that will is ideating activity (vor- 
stellende Thdtightit), which always includes motives and 
ends and therefore ideas. He is therefore a follower of 
Schopenhauer as corrected by Hartmann. Like these 
predecessors, and like his younger contemporary Paulsen, 
in calling will fundamental he includes impulse (Trieb). 
Accordingly he divides will into two species ; on the one 
hand, simple volition, or impulse, which in his view requires as 
motive a feeling directed to an end, and therefore an idea, 
e.g,, the impulse of a beast arising from hunger and sight 
of prey ; on the other hand, complex volition issuing in a 
voluntary act, requiring decision (EnUchtidung) or con- 
scious adoption of a motive, with or without choice. 
Like other German voluntarists, ho imputes “impulsive 
will” to the wholo organic world. He holds that not 
only reflex action in animals, but also irritability in plants 
is originally an impulse which becomes secondarily auto- 
matic ; that the protozoon acts in all its parts by “ will- 
impulses,” as well as in its whole organism ; and that the 
simplest forms of life are impulsive animals from which 
plants are developed as chlorophyll-producing organisms. 
He follows Fechner closely in his answer to l)arwin. If 
he is to be believed, at the bottom of all organic evolu- 
tion organic impulses becoming habits produce structural 
changes, which are transmitted by heredity; and as an 
impulse thus gradually becomes secondarily automatic, 
the will passes to higher activities, which in their turn 
Income secondarily automatic, and so on. As now he 
supposes feeling even in “impulsive will” to be directed to 
an end, he deduces the conclusion that in organic evolution 
the pursuit of final causes precedes and is the origin of 
mechanism. But at what a cost 1 He has endowed all the 
plants in the world with motives, feelings directed to an 
end, and ideas, all of which, according to him, are required 
for impulse 1 He apparently forgets that mere feelings 
often produce actions, as when one writhes with pain. 
But even so, have plants even those lowest impulses from 
feelings of pain or pleasure! Wundt, however, having 
gone so far, there stops. It is not necessary for him to 
follow Schojeenhauer, Hartmann, and Fechner in endowing 
the material universe with will or any other mental opera- 
tion, because his phenomenalism already reduces inorganic 



METAPHYSICS 


nature to mere objects of experiencing subjects. Wundt’s 
voluntarism takes a new departure, in which, however, he 
was anticipated by the paradox of Descartes that will is 
required to give assent to anything perceived (Principia 
Philosophies, i. 34). Wundt supposes not only that all 
organisms have outer will, the will to act, but also that 
all thinking is inner will, the will to think. Now, there 
is a will to think, and .Aristotle pointed out that think- 
ing is in our power whenever one pleases, whereas sense 
depends on an external stimulus (De Anima , ii. 5). There 
is also an impulse to think, e.g., from toothache. But it 
does not follow that thought is will, or even that there is no 
thinking without either impulse or will proper. The real 
source of thinking is evidence. Wundt, however, having 
supposed that all thinking consists of ideas, next supposes 
that all thinking is willing (jedes Denken etn Wallen). 
What is the source of this paradox 1 It is a confusion of 
impulse with will, and activity with both. He supposes 
tliat all agency, and therefore the agency of thinking, is 
will. In detail, to express this supposed inner will of 
thinking, he borrows from Leibnitz and Kant the term 
“ apperception,” but in a sense of his own. Leibnitz, by 
way of distinction from unconscious perception, gave the 
name “apperception” to consciousness, or the reflective 
knowledge of our inner states which, according to his 
monadology, is not given to all souls, nor always to the 
same soul Kant further insisted that this apperception, 
“ I think,” is an act of spontaneity, distinct from sense, 
necessary to regarding all my ideas as mine, and to com- 
bining them in a synthetic unity of apperception ; which 
act Fichte afterwards developed into an active construction 
of all knowledge, requiring will directed to the end of 
duty. Wundt, in consequence, thinking with Kant that 
apperception is a spontaneous activity, and with Fichte 
that this activity requires will, and indeed that all activity 
is will, infers that appercoption is inner will. Further, Bn 
his own account, he identifies apperception with the process 
of attention, and regards it as an act necessary to the 
general formation of compound ideas, to all association of 
ideas, to all imagination and understanding. According to 
him, then, attention, even involuntary attention, requires 
inner will; and all the functions imputed by Hume to 
association, as well as those imputed to understanding 
by Kant, require apperception, and therefore inner will. 
At the same time, he does not suppose that they all 
require the same kind of will. In accordance with his 
previous division of outer will into impulsive and decisive, 
lie divides the inner will of apperception into (1) passive 
apperception, or impulsive will necessary to association, 
passive in receiving the content of sensations, but active 
so far as this content is a motive rousing it to ideating 
activity, and (2) active apperception, or decisive will 
necessary to understanding, and giving rise to what he 
awkwardly calls “apperceptive combinations,” among which 
come judgments. Apperception in general thus becomes 
activity of inner will, constituting the process of attention, 
passive in the form of impulsive will required for associa- 
tion, and active in the form of decisive will required for 
understanding and judgment. Now, beneath these con- 
fusing phrases the point to be regarded is that, in Wundt’s 
opinion, though we can receive sensations, we cannot think 
at all beyond sense, without some will ; we cannot form 
any compound idea, or any association of ideas without 
impulse, and we cannot make any comparison or any 
judgment without decision, and a decision, not in the 
intellectual sense of a conclusion from evidence, but on the 
practical sense of a conscious adoption of a motive. This 
exaggeration of the real fact of the will to think ignores 
throughout the position of little man in the great world 
and at the mercy of things which drive him perforce to sense 
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and from sense to thought. (See article on Logic.) It 
is a substitution of will for evidence as ground of assent, 
and a neglect of our consciousness that we often believe 
against our will (e.g., that we must die), often without even 
an impulse to believe, often without taking any interest, 
or when taking interest in something else of no import- 
ance. “ The Dean is dead (Pray, what is trumps ?).” Yet 
many psychologists accopt the universality of this will to 
believe, and among them James, who says that “ it is far 
too little recognized how entirely the intellect is built up 
of practical interests.” We should rather say “far too 
much.” Wundt, however, goes still farther. According to 
him, tliat which acts in all organisms, that which acts in 
all thinking, that which divides unitary ex^rience into 
subject and object, the source of self-consciousness, the 
unity of our mental life, the most proi>er being of the 
individual subject, is will (das eigenste Sein dn einzelnen 
Subjectes das Wallen ist). In short, his whole voluntarism 
means that, while the inorganic world is mere object, all 
organization is congealed will, and all thinking is apper- 
ceptive will. But it must be remembered that these con- 
clusions are arrived at by confusing action, reaction, life, 
excitability, impulse, and rational desire, all under the 
one word “ will,” as well as by omitting the involuntary 
action of intelligence under the pressure of evidence. 
Nothing is gained by obliterating the distinctions between 
physical agency of which vegetative excitability and reflex 
action are instances, instinctive action from feeling, and 
voluntary action of will from reason and desire of end. 
It may well be that impulsive feeling is the beginning of 
mind ; but then the order of mind is feeling, sense, infer- 
ence, will, which instead of first is last, ami implies the 
others. To proceed, however, with voluntarism, Wundt, 
as we liave seen, makes personality turn on will. He does 
not accept the universal voluntarism of Schopenhauer and 
Hartmann, but l>elieves in individual wills, and a gradation 
of wills, in the organic world. The protozoon, he says, 
has “ will-impulses ” in its parts, as well as in the whole 
organism. Similarly, ho supposes, our personal individual 
will is a collective will containing simpler will-unities, and 
he thinks that this conclusion is proved by the continuance 
of actions in animals after parts of the brain have been 
removed. In a similar way, ho supposes, our wills are 
included in the collective will of society. He does not, 
however, think with Sehuppe tliat there is one common 
consciousness, but only that there is a collective con- 
sciousness and a collective will ; not perceiving that then 
the sun, in his view a mere object in the experience of 
every memlier of the collection, would be only a collective 
sun. Lastly, he believes that reason forms the “ ideal ” of 
God as world-will, though without proof of existence. On 
the whole, his voluntarism, though like that of Schopen- 
hauer and Hartmann, is not the same ; not Schopen- 
hauer’s, because the ideating will of Wundt’s philosophy 
is not a universal irrational will ; and not Hartmann’s, 
because, although ideating will, according to Wundt’s phe- 
nomenalism, is supposed to extend through the world of 
organisms, the whole inorganic world remains a mere object 
of unitary experience. His third position is his actualistic 
theory of soul, which need not detain us, us he shares it 
with Fichte, Hogel, Fechner, and Paulsen. When Fichte 
had rejected the Kantian soul in itself and developed the 
Kantian activity of apperception, he considered that soul 
consists in constructive activity. Fechner added that the 
soul is the whole unitary spiritual process manifested in 
the whole unitary bodily process without being a sub- 
stance. Wundt accepts Fichte’s theory of the actuality, and 
Fechner’s synechological view, of the soul Taking sub- 
stance entirely in the sense of substrate, he argues that 
there is no evidence of a substantial substrate beneath 
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mental operations; that there is nothing except unitary 
experience consisting of ideas, feelings, volitions, and their 
unity of will ; and that soul in short is not substantia f but 
actus. Ho does not see that this unity is only apparent, for 
men think not always, and will not always. Nor does he see 
that a man is conscious not of idea, feeling, will, experience, 
but of something conceiving, feeling, willing, and experi- 
encing, which he gradually learns to call himself, and that 
he is never conscious of doing all this “ minding ” without 
his body. If, then, these mental operations were merely 
actuality, they would be actuality of a man’s bodily substance. 
In truth, there is no sound answer to Materialism, except 
that, besides bodily substance, psychical substance is also 
necessary to explain how man performs mental actualities 
consciously (see Physical Realism , ch. v.). Wundt, how- 
ever, has satisfied himself, like Fechner, that there is no 
real opposition of body and soul, and concludes, in accord- 
ance with his own phenomenalism, that his body is only 
an object abstracted from his unitary experience, which 
is all that really is of him. Hence his fourth point is 
his psychological theory of parallelism of physical and 
psychical reduced to identity in unitary experience. 
Here his philosophy is Fechnerism phenomenal i zed. He 
delivered a well-deserved encomium on Fechner’s ex- 
perimental psychology at liis master’s grave. He accopts 
Fecbner’s extension of Weber’s law of the external stimuli of 
sense, while judiciously remarking that “ the physiological 
interpretation is entirely hypothetical.” Ho accepts psycho- 
physical parallelism in the sense that every psychical 
process lias a physical accompaniment, every physio- 
logical function has a psychical meaning, but neither 
external stimulus nor physiological stimulus is cause of a 
psychical process, nor vice versa. Precisely like Fechner, 
he holds that there is a physical causality and energy, and 
there is a psychical causality and energy, parallels which 
never meet. He uses this psychical causality to carry out 
his voluntarism into detail, regarding it as an agency of 
will directed to ends, causing association and under- 
standing, and further acting on a principle which he calls 
the heterogony of ends; remarking very truly that each 
particular will is directed to particular ends, but that 
beyond these ends effects follow as unexpected consequences, 
and that this heterogony produces social effects, which 
we call custom. But while thus sharply distinguishing 
the physical and the psychical in appearance, ho follows 
Fechner in identifying them in reality; except that 
Fechner’s identification is uoumenal, Wundt’s phenomenal. 
Wundt does not allow that we know beyond experience 
any souls of earth, or, any other inorganic being, lie does 
not, therefore, allow that there is a universal series of 
physical and psychical parallels. According to his pheno- 
menalism, the external stimulus and the physiological 
stimulus are both parallels of the same psychical process ; 
the external body, as woll as my body, is merely an object 
abstracted from an idea *of my experience ; and what is 
really known in every case is a unitary experience divis- 
ible, but not separable, into body and soul, physical and 
psychical factors of one and the samo unitary experience. 
Wundt is confined by his starting-point to his deduction 
that what we know is mental phenomena, ideas regarded 
aB objects and subjects of experience. 

With these four positions in hand, Wundt’s philosophy 
consecutively follows, beginning with his psychology. I 
am conscious of having sensations of pressure between the 
members of my body, and of inferring similar pressures 
between my body and external bodies, and between external 
bodies themselves. I am conscious of having other sensa- 
tions of heat, colour, sound, odour, flavour, and of inferring 
that the same external body, e.g., an orange, which causes 
in me sensible pressure, causes in me these other sensible 


effects. I am conscious that I never perceive any of these • 
sensible objects except as enduring temporally, or any 
pressure or colour except as extended spatially ; and that 
I feel triply-extended pressure, as when I suck my tongue 
or clench my fist. I am conscious that I infer distinct 
triply-extended bodies, e.g. 9 an orange. I am not conscious 
of fusing my sensations and ideas into a compound object. 

I am conscious that I have acquired a habit of confusing 
my sensations, ideas, inferences ; but that I can distinguish 
them by consciousness. In defiance of these conscious 
facts Wundt constructs his psychology. He begins with 
psychical elements, sensations and feelings, but he asserts 
that these always exist in a psychical compound, from 
which they can be discovered only by analysis and abstrac- 
tion; and his paradox that “<z pure sensation is an 
abstraction ” is repeated by W. James. Further, Wundt 
declares that the psychical comi>ound of sensations, with 
which, according to him, we actually start, is not a 
complex sensation, but a compound idea; so that I am 
expected to believe that, when I hear the chord of D, 

I am npt conscious of single sensations of D, F, A, and 
have only a compound idea of the chord — as if the 
hearing of music were merely a series of ideas ! Wundt, 
however, has a reason for substituting compound idea for 
sensation: he accepts Lotze’s hypothesis of local signs, 
and adds a hypothesis of temporal signs. He supposes 
tliat wo have no sensations of space and time, as the 
nativists suppose, but that, while local signs give us spatial 
ideas, feelings of expectation are temporal signs giving 
us temporal ideas, and that these ideas enter into the 
psychical compound, which is our actual starting-point. 
It follows that every psychical compound into which 
temporal and spatial ideas enter must itself be an idea ; 
and, as time at any rate accompanies all our sensations, 
it follows that every psychical compound of sensations, 
containing, as it does, always temporal, if not also spatial, 
ideas, must be a compound idea, and not, as nativists 
suppose, SchupjH) for instance, a compound sensation. 
The next question is, how compounded ? Wundt’s 
answer is that inner impulsive will, in the form of passive 
apperception, forms compound ideas by association; so 
that all these operations are necessary to the starting- 
l>oint. He prefixes to the ordinary associations, which 
descend from Hume, an association which he calls fusion 
( Verschmeliung) 9 and supposes that }t is a fundamental 
process of fusing sensations with spatial and temporal 
ideas into a compound idea. But he also recognizes 
association by similarity, or assimilation, or “ apperception ” 
in Ilerbart’s more confined sense of the word, and associa- 
tion by contiguity, or complication. Recognizing, then, 
three kinds of association in all, he supposes that they are 
the first processes, by which inner will, in the form of 
passive apperception, generates ideas from sense. So far 
his psychology is a further development of Hume’s. But 
he does not agree with Hume that mind is nothing but 
sensations, ideas, and associations, but with Kant, that 
there are higher combinations. According to him, inner 
decisive will, rising to active apperception, proceeds to wliat 
he calls “apperceptive combinations” (Apperceptionver- 
bindungen) ; first to simple combinations of relating and 
comparing, and then to complex combinations of synthesis 
and analysis in imagination and understanding; in con- 
sequence of which synthesis issues in an aggregate idea 
( Gesammtvorstellung\ and then at last analysis, by dividing 
an aggregate idea into subject and predicate, forms a 
judgment. For a criticism of this extraordinary theory 
of judgment we may refer to the article on Lome. At 
present the main point is that, if it were true, we should 
be for ever confined to a jumble of ideas. Wundt, indeed, 
is aware of the consequences. If judgment is an analysis 
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of an aggregate idea into sutyect and predicate, it follows, 
as he says, that 41 as judgment is an immediate, so is infer- 
ence a mediate , reference of the members of any aggregate 
of ideas to one another" (System der Philosophic , 66 , 
first ed.). He cannot allow any inference of things beyond 
ideas. His psychology poisons his logic. 

In his logic, and especially in his epistemology, Wundt 
appears as a mediator between Hume and Kant, tut with 
more leaning to the latter. While he regards association 
as lying at the basis of all knowledge, he does not think it 
sufficient, and objects to Hume that he does not account 
for necessity, nor for substance and causation as known 
in the sciences. He accepts on the whole the system 
of synthetic understanding which Kant superimposed 
on mere association. He agrees with Kant about the 
spontaneous activity of apperception, which he develops 
into inner will to think. Unlike Hume, but like Kant, 
he distinguishes between an idea and a judgment so far 
as the latter involves a bifurcation into subject and 
predicate ; and consequently he regards the processes by 
which Ve form judgments as not passive associations of 
ideas but active synthesis and analysis. Once more, ho 
agrees with- Kant that the function of . understanding 
consists in “the interpretation of experience by its 
arrangement under common notions.” He does not think 
that all these notions are empirical, or contained in the 
primary ideas of unitary experience, or in the object of 
idea ( Vorstdlungaobject) in which idea and object are 
as yet undistinguished. Yet he will not proceed to the 
length of Kant’s transcendentalism, but says that “ an il- 
priority of forms of intuition and notion in the Kantian 
sense cannot be rightly maintained ” ( System , 202). Be- 
tween Hume’s a posteriori and Kant’s a priori hypothesis, 
he proposes a logical theory of the origin of notions 
beyond experience. He explains that the arrangement 
of facts requires “general supplementary notions (I lit If 8- 
begrife), which are not contained in experience itself, but 
are gained by a process of logical treatment of this 
experience.” Of these supplementary notions he holds 
that the most general is that of causality, coining from 
the necessity of thought that all our experiences shall 
be arranged according to ground and consequent. That 
sense only gives to experience coexistences and sequences 
of appearances, as Hume said and Kant allowed, is also 
Wundt’s starting-point. How then do we arrive at 
causality? Not, says Wundt, by association, as Iiume 
said, but by thinking ; not, however, by & priori thinking, 
as Kant said, but by logical thinking, by applying the 
logical principle of ground and consequent (which Leibnitz 
had called the principle of sufficient reason) as a causal 
law to empirical appearances. Now, Wundt is aware that 
this is not always possible, for he holds that the logical 
principle of ground belongs generally to the connexion of 
thoughts, the causal law to the combination of empirical 
appearances. Nevertheless he believes that, when we can 
apply measures to the combination of empirical appearances, 
then we can apply tho logical principle as causal law to 
this combination, and say that one appearance is the cause 
of another, thus adding a notion of causality not contained 
in the actual observations, but specializing the general 
notion of causality. He quotes as an instance that Newton 
in this way added to the planetary appearances contained 
in Kepler’s laws the gravitation of the planets to the 
sun, as a notion of causality not contained in the appear- 
ances, and thus discovered that gravitation is the cause 
of the appearances. But Newton had already discovered 
beforehand in the mechanics of terrestrial bodies that 
gravitation constantly causes similar facts on the earth, 
and did not derive that cause from any logical ground 
beyond experience, any mox$ than he did the third law of 
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motion. Wundt does not realize that, though we can 
often use a cause or real ground (principium easendi) as 
a logical ground (principium cognoacendi), for deducing 
effects, we can do so only when we have previously inferred 
from experience that that kind of cause does produce that 
kind of effect (see article on Logic). Otherwise, logical 
ground remains logical ground, as in any non-causal 
syllogism, such as the familiar one from “All men are 
mortal,” which causes me to know that I shall die, without 
telling me the cause of death. 'Wundt, however, having 
satisfied himself of the power of mere logical thought 
beyond experience, goes on to further apply his hypothesis, 
and supposes that, in dealing with the physical world, logical 
thinking having added to experience the “ supplementary 
notion” of causality as the connexion of appearances 
which wry together, adds also the “ supplementary notion ” 
of substance as substratum of the connected appearances. 
But, using substance as he docs always in the Kantian 
sense of permanent substratum beneath changing pheno- 
mena, and never in the Aristotelian sense of any distinct 
thing, he proceeds to make distinctions between the 
applications of causality and of substance. Even in tho 
physical, he confines substance to matter, or what Aristotle 
would call material causes, thus makes its power to be 
merely passive, and limits substantial causality to potential 
energy, while he supposes that actual causality is a relation 
not of substances but of events. On this false abstraction 
Sigwart has made an excellent criticism in an appendix at 
the end of his Logic , where he remarks that we cannot 
isolate events from the substances of which they are 
attributes. Motions do not cause motions; one body 
moving causes another body to move : what we know is 
causal substances. Secondly, when Wundt comes to the 
psychical, he naturally infers from his narrow Kantian 
definition of substance that there is no proof of a substrate 
over and above all mental operations, and falsely thinks that 
he has proved that there is no substance mentally operating 
in the Aristotelian sense. Thirdly, on tho grounds that 
logical thinking adds the notion of substance, as substrate, 
to experience of the physical, but not of the psychical, 
and that the most proper being of mind is will, he con- 
cludes that wills are not active substances, but substance- 
generating activities (“nicht tlnitigo Substanzen sondern 
substanzerzeugende Thatigkeiten,” System, 429). 

What kind of metaphysics, then, follows from this 
compound of psychology and epistemology? As with 
Kant against Hume, so with Wundt against Mach and 
Avenarius, the world we know will contain something 
more than mere complexes of sensations, more than pure 
experience : with Wundt it will be a world of real causes 
and some substances, constituted partly by experience and 
partly by logical thinking, or active inner will. But as 
with Kant, so with Wundt, this world will be only the richer, 
not the wider, for these notions of understanding ; because 
they are only contributed to the original experience, and, 
being mentally contributed, only the more surely confine 
knowledge to experience of mental phenomena. Hence, 
according to Wundt, the world we know is still unitary 
experience, distinguished, not separated, into subject and 
object, aggregates of ideas analysed by judgment and 
combined by inference, an object of idea elaborated into 
causes and substances by logical thinking, at most a world 
of our ideas composed out of our sensations, and arranged 
under our categories of our understanding by our inner 
wills, or a world of our ideating wills ; but nothing else. 
It is Wundt’s own statement of his solution of tho 
epistemological problem “ that on the one hand tho whole 
outer world exists for us only in our ideas, and that on 
the other hand a consciousness without objects of idea 
is an empty abstraction which possesses no actuality” 

S. VI. — 85 
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( System , 212-213). There remains his theory of reason. 
His pupil. 0. Kiilpe, who bases his Grundriss der Psycho- 
logic on the hypothesis of unitary experience, says in his 
Einleitung in die Philosophic (1895) that Wundt in 
his System derives the right of metaphysics to transcend 
experience from similar procedure within the limits of the 
special sciences. This is Wundt's view, but only in the 
sense that reason passes from ideas to “ ideals, 11 whether 
in the special sciences or in metaphysics. Reason, as in 
most modern psychologies and idealisms, is introduced by 
Wundt, after all sorts of operations, too late j and, when 
at length introduced, it is described as going beyond 
ideas and notions to 44 ideals " ( Ideen ), as an ideal con- 
tinuation of series of thoughts beyond given experience 
-nothing more. Reason, according to Wundt, is like 
pure reason according to Kant; except that *Wundt, 
receiving Kantism through Nco-Kantism, thinks that 
reason arrives at “ideals" not A priori, but by the 
logical process of ground and consequent, and, having 
abolished the thing in itself, will not follow Kant in his 
inconsequent passage from pure to practical reason in 
order to postulate a reality corresponding to “ideals" 
beyond experience. Wundt, in fact, agrees with Lange 
that reason transcends experience of phenomena only to 
conceive “ ideals." This being so, he finds in mathematics 
two kinds of transcendence — real, where the transcendent, 
though not actual in experience, can become partly so, 
the divisibility of magnitudes ; imaginary, where it 
cannot, e.g ., n-dimensions. He supposes in metaphysics 
the same transcendence in forming cosmological, psycho- 
logical, and ontological “ideals." He supposes real as 
well as imaginary transcendence in cosmological “ ideals " ; 
the former as to the forms of space and time, the latter 
as to content, e.g., atoms. But he limits psychological 
and ontological “ ideals ” entirely to imaginary transcend- 
ence (“die psychologischen und ontologischen Ideen 
dagegen fallen ganz und gar dem Qebiet imagin&rer Trans- 
cendonz zu"). The result is that he confines meta- 
physical transcendence to “ a process into the imaginary " 
as rogards the substantial and causal content of cosmo- 
logical “ ideals," and altogether as regards psychological and 
ontological “ ideals.” Thus, according to him, in the first 
place reason forms a cosmological “ ideal " of a multitude 
of simple units related ; secondly, it forms a psychological 
“ ideal ” of a multitude of wills, or substance-generating 
activities, which communicate with one another by ideas 
so that will causes ideas in will, while together they 
constitute a collective will, and it goes on to form the 
moral ideal of humanity {das sittliche Menschheitsideal ) ; 
and thirdly, it forms an ontological “ideal” of God as 
ground of this moral “ ideal," and therewith of all being 
as means to this end, and an “ideal" of God as world- 
will, of which the world is development, and in which 
individual wills participate each in its sphere. 44 Herein," 
says Wundt, “consists the imperishable truth of the 
Kantian proposition that tlio moral order of the world is 
the single real proof of the existence of God" {System, 
405, cf. 439). “ Only," he adds, “ the expression proof is 

here not admissible. Rational 4 ideals ' are in genera} not 
provable." As the same limit is applied by him to all 
transcendent rational “ideals,” and especially to those 
which refer to the content of the notion of the world, and, 
like all psychological and ontological “ideals," belong to 
the imaginary transcendent, his conclusion is tlxat reason, 
in transcending experience, logically conceives 44 ideals," 
Taut never logically infers corresponding realities. He 
contends, indeed, that at least the moral 44 ideal” of 
humanity and the ontological 44 ideal" of God are 
universally valid, and that therefore reason alone can 
give an account of them. But what account ? “ While 
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in this way philosophical inquiry exhibits the ground 
of their universal validity, it indicates at the same 
time the 4 ideals’ themselves as necessary . To contribute 
more it is neither called nor capable. Especially must it 
completely abstain from exhibiting besides that necessity 
of the 4 ideal 9 also the necessity of a reality corresponding 
to the idea. Philosophy can prove the necessity of faith ; 
to convert it into knowledge is beyond its power." These 
are the concluding words of the part of his System der 
Philosophic (1889) which deals with metaphysics. 

The conclusion that reason in transcending experience 
can show no more than the necessity of 44 ideals " is the 
only conclusion which could follow from Wundt's pheno- 
menalism in psychology, logic, and epistemology. If 
knowledge is experience of ideas distinguished by inner 
will of apperception into subject and object in inseparable 
connexion, if the starting-point is ideas, if judgment is 
analysis of an aggregate idea, if inference is a mediate 
reference of the members of an aggregate of ideas to 
one another, then, as Wundt says, all we can know, and 
all reason can logically infer from such data, is in our 
ideas, and consciousness without an object of idea is an 
abstraction; so that reason, in transcending experience, 
can show the necessity of ideas and 44 ideals," but infer no 
corresponding reality beyond, whether in Nature, or in 
Man, or in God. Wundt, starting from a psychology of 
unitary experience, deduces a consistent metaphysics of 
no inference of things transcending exj>erience through- 
out, — or rather until he comes to the very last sentence 
quoted abovo, when he suddenly passes from a necessity 
of “ideals” {Ideen), to a necessity of “faith” {Glauber?), 
without “knowledge" ( Wissen). He forgets apparently 
that faith is a belief in things beyond ideas and ideals, 
which is impossible on his psychology of judgment and 
logic of inference. The fact is that his System may easily 
seem to prove more than it does. Ho describes it as 
idealism in the form of ideal realism, because it recognizes 
an ideating will requiring substance as substratum or 
matter for outer relations of phenomena. But when we 
look for the evidence of any such will beyond ourselves 
and our experience, we find Wundt offering nothing but 
an ontological 44 ideal" of reason, and a moral “ideal" 
requiring a religious 44 ideal," but without any power of 
inferring a corresponding reality. The System then ends 
with the necessity of an “ideal" of God as world-will, 
but provides no ground for the necessity of any belief 
whatever in the being of God, or indeed in any being at 
all beyond our own unitary experience. 

Wundt, however, has since written an Einlettung in 
die Philosophic (1901), in which he speaks of realism in 
the form of ideal realism as the philosophy of tho future. 
It is not to be idealism which resolves everything into 
spirit, but realism which gives the spiritual and the 
material each its own place in harmony with scientific con- 
sciousness. It is not to be dualist ic but monistic realism, 
because matter is not separate from spirit. It is not to 
be materialistic but ideal realism, because the physical 
and the psychical aro inseparable parallels inexplicable 
by one another. It is to be monistic ideal realism, 
like that of Fichte and Hegel ; not, however, like theirs 
idealistic in method, a Phantastisckes EegrifsgeMude , but 
realistic in method, a Wissenschaftliche Philosophic . It 
is to be ideal realism, as in the System . It is not to be 
a species of idealism, as in the System , — but of realism. 
How are we to understand this change of front ? We can 
only explain it by supposing that Wundt wishes to believe 
that, beyond the 44 ideal,” there really is proof of a trans- 
cendent, ideating, substance-generating will of God ; and 
that he is approaching the noumenal voluntarism of his 
younger contemporary, Paulsen. But to make such a 
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conversion from phenomenalism plausible, it is necessary 
to be silent about his whole psychology, logic, and 
epistemology, and the consequent limitation of knowledge 
to experience, and of reason to ideas and “ ideals,” without 
any power of inferring corresponding things. 

What a pity it is that Wundt had committed himself 
by his psychology to phenomenalism, to unitary experience, 
and to the limitation of judgment and reason to ideas 
and “ ideals ” 1 For his phenomenalism prevents him 
from consistently saying the truth inferred by reason, that 
there is a world beyond experience, a world of Nature, 
and a will of God, real as well as ideal. To understand 
Wundt is to discover what a mess modern psychology 
has made of metaphysics. To understand phenomenal 
idealism in Germany is to discover what a narrow world 
is to be known from the transcendental idealism of 
Kant shorn of Kant’s inconsistencies. To understand 
noumenal idealism in Germany and the rise of meta- 
physical idealism in modern times is to discover that 
psychological is the origin of all metaphysical idealism. 
If we perceive only what is mental, all that we know 
is only mental. But who has proved that psychological 
starting-point? Who has proved that, when I scent an 
odour in my nostrils, I apprehend not odour but a 
sensation of odour; that when I taste a flavour in my 
mouth, I apprehend not flavour but a sensation of flavour ; 
that, when I hear a sound in my ears, I apprehend not 
sound but a sensation of sound ; that, when I see a colour 
in my eyes, I apprehend not colour but a sensation of 
colour ; that, when I feel a pressure and heat in my body, 
I apprehend not pressure and heat but a sensation of 
pressure and of heat? Sensation, as Aristotle said, is not 
of itself : it is the apprehension of a sensible object in the 
organism. I perceive pressure, heat, colour, sound, flavour, 
odour, in my five senses. Having felt reciprocal pressures 
in touch, I infer similar pressures between myself and the 
external world. 

§ 6. Recent English Idealism. 

(1) The Follower a of Hume 1 a Phenomenalism . — Com- 
pared with the great systems of the Germans, English 
idealism in the 19th century shows but little originality. 
It has been largely borrowed either from previous English 
or from later German idealism, and what originality it has 
possessed has been mainly shown in that spirit of eclectic 
compromise which is so dear to the English mind. The 
predominant influence, on the whole, has been the pheno- 
menalism of Hume, with its slender store of sensations, 
ideas, and associations, and its conclusion that all we 
know is sensations without any known thinkers or any 
other known things. This phenomenalism was developed 
by James Mill (1773-1836) and J. S. Mill (1806-1873), 
and has since been continued by A. Bain. It also became 
the basis of the philosophies of Huxley and of Spencer 
on their phenomenalistic side. It is true that Spencer’s 
“ transfigured realism ” contains much that was not dreamt 
of by Hume. Spencer widens the empirical theory of the 
origin of knowledge by his brilliant hypothesis of in- 
herited organized tendencies, which has influenced all 
later psychology and epistemology, and tends to a kind 
of compromise between Hume and Kant. He describes 
his belief in an unknowable absolute as “carrying a 
step farther the doctrine put into shape by Hamilton 
and Mansel.” He develops this belief in an absolute in 
connexion with his own theory of evolution into some- 
thing different both from the idealism of Hume and the 
realism of Hamilton, and rather falling under the head 
of materialism. Nevertheless, as he believes all the time 
that everything knowable throughout the whole world of 
evolution is phenomena in the sense of subjective affections 
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of consciousness, and as he applies Hume's distinction of 
impressions and ideas as a distinction of vivid and faint 
states of consciousness to the distinction of ego and non- 
ego, spirit and matter, inner and outer phenomena, his 
philosophy of the world as knowable remains within the 
limits of phenomenalism. Nothing could be more like 
Hume than his final statement that what we are conscious 
of is subjective affections produced by objective agencies 
unknown and unknowable. The “anti -realism,” which 
takes the lion’s share in “ transfigured realism,” is simply a 
development of the phenomenalism of Hume. Hume was 
also at the bottom of the philosophies of G. H. Lewes, 
who held that there is nothing but feelings, and of W. K. 
Clifford. Nor is Hume yet dethroned, as we see from 
the works of Karl Pearson and of William James, who, 
though an American, is exercising a considerable influence 
on English thought. The most flourishing time of pheno- 
menalism, however, was during the lifetime of J. S. Mill. 
It was counteracted to some extent by the study at the 
universities of the deductive logic of Aristotle and the 
inductive logic of Bacon, by parts of Mill’s own logic, and 
by the natural realism of Reid, Stewart, and Hamilton, 
which met Hume’s scepticism by asserting a direct per- 
ception of the external world. But natural realism, as 
finally interpreted by Hamilton, was too dogmatic, too 
unsystematic, and too confused with elements derived from 
Kantian idealism to withstand the brilliant criticism of 
Mill’s Examination of Sir William Hamilton 1 8 Philosophy 
(1865), a work which for a time almost persuaded us that 
Nature as we know it from sensations is nothing but 
permanent possibilities of sensation, and oneself only a 
series of states of consciousness. 

(2) The Influence of Kant and Hegel . — Nevertheless, 
there have never been wanting more soaring spirits who, 
shocked at the narrowness of the popular phenomenalism 
of Hume, have tried to find a wider idealism. They have, 
as a rule, sought it in Germany. Before the beginning of 
the 1 9th century, Kant had made his way to England in 
a translation of some of his works, and in an account of 
the Elements of the Critical Philosophy by A. F. M. 
Willich, both published in 1798. After a period of 
struggle, the influence of Kant gradually extended, and, 
as we see in the writings of Coleridge and Carlyle, of 
Hamilton and Mansel, of Green and Caird, of Laurie and 
Martineau, has secured an authority over English thought 
almost equal to that of Ilume, with whom, indeed, Kant 
had much in common. Both philosophers ap}>eal to the 
English love of experience, and Kant had these advantages 
over Ilume, that within the narrow circle of sensible 
phenomena his theory of understanding gave to experience 
a fuller content, and that beyond phenomena, however in- 
consistently, his theory of reason postulated the reality of 
God, freedom, and immortality. Other and wider German 
philosophies gradually followed that of Kant to England. 
Coleridge (1772-1834) not only called attention to Kant’s 
distinction between understanding and reason, but also 
introduced his countrymen to the noumenal idealism of 
Schelling. In the JUographia Literaria (1817) he says 
that in Schelling’s Naturphilosophie and System ties trans- 
cendentalen Idealismus ho first found a general coin- 
cidence with much that he had toiled out for himself, 
and he repeated some of the main tenets of Schelling. 
Carlyle (1795-1881) laid more emphasis on Fichte. 
At the height of his career, when between 1840 and 
1850 many of Fichte’s works were being translated in 1 
the Catholic Series, he called attention to Fichte’s later 
view that all earthly things are but as a vesture or 
appearance under which the Divine idea of the world is 
the reality. Extravagant as this noumenalism is, it was a 
healthy antidote to the phenomenalism of the day. Not* 
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long afterwards, J. F. Ferrier (1808-1864) published his 
Institutes of Metaphysics (1864). Ferrier held a theory 
that reality is “thing-mecum,” or object plus subject, 
which reminds us of Fichte and his successors. The key 
to his metaphysics is that, starting from Hamilton’s 
theory that what we know is always the ego and the 
non-ego in inseparable connexion, he also imbibed 
Hamilton’s love of historical research, and affected by 
the Germans through Hamilton, gradually deserted his 
master. Thus lie did not agree with Hamilton, but 
with Schelling, about the absolute. Schelling asserted 
that we know the absolute by an intellectual intuition 
which we have in common with it, Hamilton that by the 
constitution of our faculties we know only the conditioned. 
Ferrier perceived that the victory is with Schelling, if 
thoro is a common intelligence, and not only accepted 
this condition, but also founded his lectures on Greek 
philosophy on the assumption that absolute truth is truth 
for this universal intelligence, and that the object of 
philosophy is to find this absolute truth. Ferrier then 
ended with the hypothesis of Schelling and Hegel that 
there is one absolute intelligence (see Ferrier, Lectures 
and Philosophical Remains , 1866, i. 1-33 ; ii. 545-68). 
In 1865 his compatriot J. Hutchison Stirling published 
The Secret of llegel. While the Scottish philosophers 
were thus passing from natural realism to the noumenal 
idealism of Schelling and Hegel, B. Jowett (1817-1893), 
then tutor of Balliol College, Oxford, had been studying 
the philosophy of Hegel, as we learn from his Life by 
Campbell and Abbott (i. 90-92). Throughout his life 
ho continued to admire the flushes which illuminate the 
obscurity, and the habit of looking at both sides of the 
question which palliates the confusion, of the Hegelian 
writings. But, being a man endowed with much love 
of truth but with iittle belief in first principles, he 
was too wise to take for a principle Hegel’s assumption 
that different things are the same. He had, however, 
sown seeds in the minds of two distinguished pupils, 
T. H. Green and E. Caird, the present Master of Balliol. 
Both proceeded to tako Hegelianism seriously, and between 
them spread a kind of Hegelian orthodoxy in metaphysics 
and in theology throughout Great Britain. Green (1836- 
1882) in his lectures, delivered as professor of moral 
philosophy at Oxford, and posthumously published under 
the title of Prolegomena to Ethics (1883), tried to effect 
a harmony of Kant and Hegel by proceeding from the 
epistemology of the former to the metaphysics of the 
latter. Taking for granted the Kantian hypothesis of a 
sense of sensations requiring synthesis by understanding, 
and the Kantian conclusion that Nature as known con- 
sists of phenomena united by categories as objects of 
experience, Green argued, in accordance with Kant’s 
first position, that knowledge, in order to unite the mani- 
fold of sensations by relations into related phenomena, 
requires unifying intelligence, or what Kant called syn- 
thetic unity of apperception, which cannot itself be 
sensation, because it arranges sensations ; and he argued, 
in accordance with Kant’s second position, that therefore 
Nature itself as known requires unifying intelligence to 
constitute the relations of its phenomena, and to make it a 
connected world of experience. When Green said that 
“ Nature is the system of related appearances, and related 
appearances are impossible aj)art from the action of an 
intelligence,” he was speaking as a pure Kantian, who 
could be answered only by the Aristotelian position that 
Nature consists of related bodies beyond appearances, and 
by the realistic supposition that there is a tactile sense 
of related bodies, of the inter-resisting members of the 
organism, from which reason infers similar related bodies 
beyond sense. But now, whatever opinion we may have 
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about Nature, at all events, as Green saw, it does not 
come into existence in the process by which this person 
or that begins to think. Nature is not my nature, nor 
your nature, but one. Everything in it is one; the sun 
is not lit up every time a man looks at it, as Hume would 
make us suppose. From this fact of the unity of Nature 
and of everything in Nature, combined with the two 
previous positions accepted, ngt from Nature, but from 
Kant, Green proceeded to argue, altogether beyond Kant, 
that Nature, being one, and also requiring unifying 
intelligence, requires one intelligence, an eternal intelli- 
gence, a single spiritual principle, prior to, and the 
condition of, our individual knowledge. According to 
him, therefore, Nature is one system of phenomena 
united by relations as objects of ex^rience, one system 
of related apj>earances, one system of one eternal in- 
intelligence which reproduces itself in us. The “true 
account” of the world in his own words is “that the 
concrete whole, which may bo described indifferently 
as an eternal intelligence realized in the related facts 
of the world, or as a system of related facts rendered 
possible by such an intelligence, partially and gradually 
reproduces itself in us, communicating piecemeal, but in 
inseparable correlation, understanding and the facts under- 
stood, experience and the experienced world.” Nobody 
can mistake the Schellingian and Hegelian nature of this 
conclusion, which had already been imported into Great 
Britain by Ferrier, and which, as it became Green’s, so is 
now in its essence Caird’s metaphysics. It is the Hegelian 
view that the world is a system of absolute reason. But. 
it is not a Kantian view ; and it is necessary to correct 
two confusions of Kant and Hegel, which have been 
imported with Hegelianism by Green and Caird. Ferrier 
was aware that in Kant’B system “there is no common 
nature in all intelligence” [Lectures, ii. 568). Green, 
on the other hand, in deducing his own conclusion that 
the world is, or is a system of, one eternal intelligence, 
incautiously put it forward as “what may be called 
broadly the Kantian view” [Prolegomena, § 36), and 
added that he follows Kant “in maintaining that a 
single active conscious principle, by whatever name it 
be called, is necessary to constitute such a world, as the 
condition under which alone phenomena, i.e., appearances 
to consciousness, can be related to each other in a single 
universe” (§ 38). He admitted, however, that Kant also 
asserted, beyond this single universe of a single principle, 
a world of unknowable things in themselves, which is a 
Kantian not a Hegelian world. But Caird has since en- 
deavoured to break down eveu this second barrier between 
Kant and Hegel. According to Caird, Kant “ reduces the 
inaccessible thing in itself (which he at first speaks of as 
affecting our sensibility) to a noumenon which is projected 
by reason itself” (Caird, Essays , ii. 405); and in the 
Transcendental Dialectic, which forms the last part of 
Kant’s Kritik , the noumenon becomes the object of an 
intuitive understanding “ whose thought,” says Caird, “ is 
one with the existence of the objects it knows” [ib. 412, 
413). Kant, then, as interpreted by English Hegelians, 
already believed, before Hegel, that there is one intelli- 
gence common to all individuals, and that a noumenon 
is a thought of this common intelligence, “an ideal of 
reason so that Kant was trying to be a Hegelian, bolding 
that the world has no being beyond the thoughts of one 
intelligence. But history repeats itself ; and these same 
two interpretations of Kant had already been made in the 
lifetime of Kant by Fichte. In 1797 Fichte published two 
Introductions to the Wissenschaftslehre in his Philosophical 
Journal , In the first he said, “My system is no other 
than the Kantian.” In the second he admitted that the 
Kantians, and Kant himself, “assert the contrary,” but. 
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contended that really the two systems are the same, and 
that in two respects. By the pure unity of apperception 
Kant meant, according to Fichte, “not the consciousness 
of our individuality,” but “the notion of the pure ego 
exactly as the Science of Knowledge puts it.” Secondly, by 
the thing in itself Kant, according to Fichte, meant a 
noumenon, and by a noumenon something “which arises 
only through our thinking.” These are the very two views 
imputed to Kant by Green and Caird. Now, the curious 
fact is, that two years after Fichte had published these 
two interpretations, Kant himself wrote a most indignant 
letter, dated 7th August 1799, and published in the 
Intelligenzblatt der Allgem . Literatur-Zeit. v. J., 1799, 
No. 109 (Kant’s Werke , ed. Hartenstein, viii. 600-601), on 
purpose to repudiate all connexion with Fichte. Fichte’s 
Wissenschaftdehre , he said, is a completely untenable system, 
and a metaphysics of fruitless apices , in which he disclaimed 
any participation ; his own Kritik he refused to regard 
as a propaedeutic to be construed by the Fichtian or any 
other standpoint, declaring that it is to be understood 
according to the letter ; and he went so far as to assert 
that his own critical philosophy is so satisfactory to the 
reason, theoretical and practical, as to bo incapable of im- 
provement, and for all future ages indispensable for the 
highest ends of humanity. After this letter, it cannot be 
doubted that Kant not only differed wholly from Fichte, 
both about the synthetic unity of apperception and about 
the thing in itself, but also is to be construed literally 
throughout. When he said that the act of consciousness, 
“ I think,” is in allem Rewusstsein tin und dasselbe , ho 
meant, as the whole context shows, not that it is one in 
all thinkers, but only that it accompanies all my other 
ideas and is one and the same in all my consciousness, 
while it is different in different thinkers. Though again 
in the Transcendental Dialectic he spoke of pure reason 
conceiving “ ideals ” of noumena, he did not mean that a 
noumenon is nothing but a thought arising only through 
thinking, or projected by reason, but meant that pure 
reason can only conceive the “ ideal,” while, over and above 
the “ ideal ” of pure reason, a noumenon is a real thing, a 
thing in itself, which is not indeed known, but whoso 
existence is postulated by practical reason in the three 
instances of God, freedom, and immortality. Consequently 
Kant’s explanation of the unity of a thing is that there 
is always one thing in itself causing in us many pheno- 
mena, which as understood by us are objectively valid 
for all our consciousnesses. What Kant never said, and 
what his whole philosophy prevented his saying, was that 
a single thing is a single thought of a single conscious- 
ness ; either of men, as in Fichte’s philosophy, or of God 
and man, as in Hegel’s. The passage from Kant to Hegel 
attempted by Green, and the harmony of Kant and Hegel 
attempted by Green and Caird, are unhistorical, and have 
caused much confusion of thought. The success, there- 
fore, of the works of Green and Caird must stand or 
fall by their Hegelianism, which has indeed secured 
many adherents, partly metaphysical and partly theo- 
logical. Among the former we may mention W. Wallace, 
the translator of most of Hegel’s Encyklopadie , who had 
previously learnt Hegelianism from Ferrier ; W. H. Fair- 
brother, who has written a faithful account of The Philo- 
sophy of Thomas Hill Green (1896) ; R. L. Nettlcship, 

D. G. Ritchie, J. H. Muirhead, J. S. Mackenzie, and J. M. 

E. M ‘Taggart, who closes his acute Studies in Hegelian 
Cosmology (1901) with “the possibility of finding, above 
all knowledge and volition, one all-embracing unity, which 
is only not true, only not good, because all truth and all 
goodness are but distorted shadows of its absolute perfec- 
tion — ‘das Unbegreifliche, weil es der Begriff selbst ist.’ ” 

There are still to be mentioned two English Hegelians, 
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who have not confused Kant and Hegel as Green did; 
namely, S. S. Laurie, who attempts to discover a new 
passage from Kant to Hegel, and F. H. Bradley, who 
builds a more independent system on the Hegelian 
assumption that contradictions are capable of being re- 
conciled in a higher unity. Laurie is the author of 
Metaphysica Horn et Vetusta, a Return to Dualism, by 
Scotus Novanticus, 1884; 2nd edition, enlarged, 1889. 
His attitude to Green is expressed towards the end of his 
book, where he says, “ The more recent argument for God, 
which resolves itself into the necessity of a self -dis- 
tinguishing one basis to which Nature as a mere system 
of relations must be referred, is simply the old argument 
of the necessity for a First Cause dressed up in new 
clothes. Not by any means an argument to bo despised, 
but stopping short of the truth through an inadequate 
analytic of knowledge.” His aim is to remedy this 
defect by psychology, under the conviction that a true 
metaphysics is at bottom psychology, and a true psychology 
fundamentally metaphysics. His psychology is founded 
on a proposed distinction between “ attuition ” and reason. 
His theory of “attuition,” by which ho supposes that we 
become conscious of objects outside ourselves, is his “ return 
to dualism,” and is indeed so like natural realism as to 
suggest that, like Ferrier, he starts from Hamilton to end 
in Hogel. As, however, he does not suppose that we have 
a direct perception of something resisting the organism, 
such as Hamilton maintained, it becomes necessary to 
explain exactly what he means by “attuition.” It is, 
according to him, something more than sensation, but less 
than perception ; it is common to us with lower animals 
such as dogs ; its operation consists in co-ordinating 
sensations into an aggregate which the subject throw’s 
back into space, and thereby has a consciousness of a 
total object outside itself, e,g., a stone or a stick, a man 
or a moon. Ho carries its operation before reason still 
farther, supposing that “attuition” makes particular in- 
ferences about outside objects, and that a man, or a dog, 
through association “ attuites ” sequence and invariableness 
of succession, and, in fact, gets as far in the direction of 
causation as Hume thought it possible to go at all. 
Laurie’s view is that “attuition,” and a dog who has no 
higher faculty, can go no farther; but that a man goes 
farther by reason. He thinks that “ attuition ” gives us 
consciousness of an object, but without knowledge, and 
that knowledge begins with reason. His theory of reason 
brings him into contact with the German idealists: ho 
accepts from Kant the hypothesis of synthesis and d priori 
categories, from Fichte the hypothesis that will is neces- 
sary to reason, from Schelling and Hegel the 'hypothesis 
of universal reason, and of an identity between the cosmic 
reason and the reason of man, in w hich ho agrees also with 
Green and Gaird, But he has a peculiar view of the 
powers of reason ; that (1) under the law of excluded 
middle it states alternatives, A or B or C or 1); (2) 
under the law of contradiction it negates B, O, D; (3) 
under the law of sufficient reason it says “ therefore ” ; and 
(4) under the law of identity it concludes, A is A. In 
working out this process, he supposes that reason throws 
into consciousness d priori categories, synthetic predicates 
d priori, or, as he also calls them, “ dialectic percepts.” Of 
these the most important is cause, of which his theory, in 
short, is that by this d priori category and the process 
of reason we go on from sequence to consequence; first 
stating that an effect may be caused by several alternatives, 
then negating all but one, next concluding that this one as 
sufficient reason is cause, and finally attaining the necessity 
of the causal nexus by converting causality into identity, 
e.g., instead of “ Fire burns wood,” putting “ Fire is com- 
burent, wood is combustible.” Lastly, "while he agrees 
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with Kant about h priori categories, he differs about the 
knowledge to be got out of them. Kant, applying them 
only to sensations, concluded that we can know nothing 
beyond by their means. But Laurie, applying them to 
“ attuitions ” of objects outside, considers that, though 
they are “ reason-born,” yet they make us know the objects 
outside to which they are applied. This is the farthest 
point of his dualism, which suggests a realistic theory of 
knowledge, different in process from Hamilton's, but with 
the same result. Not so : Laurie is a Hegelian, using 
Kant’s categories, as Hegel did, to argue that they are 
true not only of thoughts but of things ; and for the same 
reason, that things and thoughts are the same. At first in 
his psychology he speaks of the “ attuition ” and the rational 
perception of an outside object. But in his metaphysics 
founded thereon he interprets the outside object to mean 
an object outside you and me, but not self-subsistent ; not 
outside universal reason, but only “ Beent reason.” He 
quotes, with approval, Schelling’s phrase, “ Nature is visible 
Intelligence and Intelligence visible Nature.” Ho agrees 
with Hegel that there are two fundamental identities, the 
identity of all reason, and the identity of all reason and 
all being. Hence, he explains, what is a duality for us is 
only a “ quasi - d uali ty ” from a universal standpoint. In 
fact, his dualism is not realism, but merely the distinction 
of subject and object within idealism. Laurie’s metaphysics 
is an attempt to supply a psychological propoedeutic to 
Hegelian metaphysics. 

Bradley’s Appearance and Reality (1893) is a more 
original performance. It proceeds on the opposite method 
of making metaphysics independent of psychology. 
“ Metaphysics,” says he, “lias no direct interest in the 
origin of ideas” (234), and “we have nothing to do here 
with the psychological origin of the perception ” (35). 
This metaphysical method, which wo have already seen 
attempted by Lotase, is the true method, for we know more 
about things than about the beginnings of our knowledge. 
Bradley is right to go straight to reality, and right also 
to inquire for the absolute, in order to take care that his 
metaphysical view is comprehensive enough to be true of 
the world as a whole. He is unconsciously returning to 
the metaphysics of Aristotle in spirit ; yet he differs from 
it toto carlo in the letter. Lot us see first what Aristotle 
says. Aristotelian metaphysics is the view that reality 
consists of natural and supernatural substances, in the 
sense of distinct individuals, numerically different ; and 
tliat these substances, though distinct, are variously 
quantified, qualified, related; that two substances being 
related are still different, e.g., father and son, and qua 
different each per se t self-subsistent, independent; that a 
thing cannot lie contradictory in the sense of being and 
not being something at the same time and in the same 
respect, c.g., a square circle ; but that without contradiction 
it can be and not be at different times, or at the same 
time in different respects, so that a body can change from 
one moment to the next in the same time, and any sub- 
stance can be one as a whole and many either in its 
attributes or in its parts ; that the same thing is capable 
of opposites, but is not actually both at once ; that the 
same thing can appear sweet to one man and bitter to 
another at the same moment or to the same man at 
different moments, but not to the same man at the same 
moment ; that finally everything is either different or the 
same, but not both at once. This is Aristotelianism in 
contrast with Bradleianism in metaphysics. The moder- 
ating genius of Aristotle introduced qualifications into 
metaphysical propositions in order to keep them within 
the truth and guard thorn against “ sophistical difficulties.” 
By simply omitting these qualifications, Bradley con- 
structs his metaphysics. His starting-point is the view 
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that things as ordinarily understood, and (we may add) a» 
Aristotle understood them, are self-contradictory, and are 
therefore not reality, but appearances. If they were 
really contradictory they would be non-existent. How- 
ever, he illustrates their supposed contradictoriness by 
examples, such as one substance with many attributes, 
and motion from place to place in one time. But he fails 
to show that a substance is one and many in the same 
respect, and that motion requires a body to be in two 
places at the same moment of one time. There is no 
contradiction between a man being determined by many 
attributes, as rational, six-foot-high, white, and a father, 
and yet being one whole substance distinct from any other 
including his own son; nor is there any contradiction 
between his body being in bed at 8.15 and at breakfast at 
8.45 within the same hour. Bradley’s supposed contradic- 
tions are really mere differences. So far he reminds one 
of Herbart, who founded his “ realistic ” metaphysics on 
similar misunderstandings; except that, while Herbart 
concluded that the world consists of a number of simple 
“reals,” each with a simple quality but unknown, 
Bradley concludes that reality is one absolute experience 
which harmonizes the supposed contradictions in an 
unknown manner. If his starting-point recalls Herbart, 
his method of arriving at the absolute recalls Spinoza. In 
his Table of Contents, chapter xiii., on the General Nature 
of Reality, he says, in true Spinozistic vein, “ The Real is 
one substantially. Plurality of Reals is not possible.” 
In the text he explains that, if there were a plurality of 
reals, they would have to be beings independent of each 
other, and yet, as a plurality, related to each other ; and 
this again seems to him to be a contradiction. Through- 
out the rest of the work ho often repeats that a thing 
which is related cannot be an independent thing. Now,, 
if “independent ” means “existing alone” and unrelated,, 
the same thing could not be at once related and inde- 
pendent; and, taking substance as independent in that 
sense, Spinoza concluded that there could only be one 
substance. But this is not the sense in which a plurality 
of things would have to be independent in order to exist, or 
to be substances in the Aristotelian sense. “ Independent ” 
(XuipurTov), or “ self-subsistent ” (kol6' olvto) means “exist- 
ing apart,” »>., existing differently, as I am not you : it 
does not mean “ existing alone,” solitary, unrelated. This 
existing apart is the only sense in which a plurality of 
things need be independent in order to be real, or in ordor 
to be substances ; and it is a sense in which they can all be 
related to each other, as I am not you, but I am address- 
ing you. There is no contradiction, then, though Bradley 
supposes one, between a thing being an individual, in- 
dependent, self-subsistent substance, existing apart as a 
distinct thing, and being also related to other things. 
Accordingly, the many things of this world are not self 
discrepant, os Bradley says, but are distinct and relative 
substances, as Aristotle said. The argument, therefore, for 
one substance in Spinoza’s Ethics, and for one absolute, the 
Real which is one substantially, in Bradley’s Appearances 
and Reality , breaks down, so far as it is designed to prove 
that there is only one substance, or only one Real. Though 
the universe is one substance, one distinct thing, it includes 
many substances, many things distinct from, but related 
to, one another. Bradley, however, having satisfied him- 
self, like Spinoza, by an abuse of the word “independent,” 
that “ the finite is self-discrepant,” goes on to ask what the 
one Real, the absolute, is ; and, as he passed from Herbart 
to Spinoza, so now he passes from Spinoza to Kant. 
Spinoza answered realistically that the one substance ia 
both extended and thinking. Bradley answers idealistic- 
ally that the one Real is one absolute experience, because' 
all we know is experience. “This absolute,” says he, “is 
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experience, because that is really what we mean when 
we predicate or speak of anything.” But in order to 
identify the absolute with experience, he is obliged, as 
he before abused the word “ contradictory ” and the word 
f* independent,” so now to abuse the word “experience,” 
which he takes in a far wider sense than any philo- 
sopher before him. “ Experience,” says he, “ may mean 
experience only direct, or indirect also. Direct experi- 
ence I understand to be confined to the given simply, 
to the merely felt or presented. But indirect experience 
includes all fact that is constructed from the basis of 
the 'this 1 and the 'mine/ It is all that is taken to 
exist beyond the bare moment” (248). This is to sub- 
stitute “indirect experience” for all inference, and to 
maintain that when, starting from any “direct ex- 
perience,” I infer the back of the moon, which is always 
turned away from me, I nevertheless have experience of 
it ; nay, that it is experience. Having thus confused con- 
tradiction and difference, independence and solitariness, 
experience and inference, Bradloy is able to deduce finally 
that reality is not different substances, experienced and 
inferred, as Aristotle thought it, but is one absolute super- 
personal experience, to which tho so-called plurality of 
things, including all bodies, all souls, and even a personal 
God, is appearance — an appearance, as ordinarily under- 
stood, self-contradictory, but, as appearing to one spiritual 
reality, somehow reconciled. But how ? 

(3) Other German Influences. — Meanwhile, but less 
noticeably, oilier English idealists, inside and outside the 
dominant phenomenalism of Ilume, have quarried in the 
rich mines of German idealism. G. H. Lewes (1817-1878) 
was a thorough disciple of Hume’s phenomenalism in his 
main position, that all phenomena, objective and subjective, 
all we perceive, all we know, things in themselves, tho 
absolute, all are feelings, which are felt or might bo felt. 
He saw, moreover, how Spencer has enriched empiricism 
“by showing that the constant experiences of the race 
become organized tendencies which are transmitted as a 
heritage ” ; and also how he has confused empiricism by 
supposing with Hamilton tho existence, apart from all 
appearances, of an absolute noumenon, which, according 
to Spencer, is unknowable, but, according to Lewes, " met- 
ompirical,” or in other words, beyond all sense, inference, 
and verification, an ideal construction, not of science, 
but of imagination. So far Lewes was an English philo- 
sopher. At the same time a sympathetic lovor of litera- 
ture of all kinds, he absorbed something from French and 
more from German sources. Affected by tho positivism 
of Comte in his earlier days, he retained the positivist’s 
convictions that there is no metaphysics of a world beyond 
phenomena, and that psychology is a branch of biology. 
But he was really nearer to Mill’s psychological positivism, 
basod on the method of introspection which Comte had 
rejected. In his later days, when he gradually elaborated 
his final system in Problems of Life and Mind (1875-79), 
Lewes had fallen under the spell of Kant and his suc- 
cessors, and produced a compromise between Hume and 
Kant, which reminds us of some of the later German 
phenomenalisms which wo have already described. Ho 
agreed with Kant, as with Hume, in limiting knowledge 
to experience of mental phenomena of sense. • He also 
went beyond Hume, and developed Kant’s view of under- 
standing — according to which understanding forms con- 
ceptions which must, however, be reduced to sensory 
intuition in experience — into a theory of inference. In- 
ference, according to Lewes, is an ideal construction of uni- 
versal conceptions symbolical of the sensible, and requiring 
verification by reduction to sense; it is not concluding 
that there are extrasensible like sensible things. Such a 
theory ignores the fact that science infers not only universal 
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but also particulars, a particular eclipse, and particu- 
lars which are not always verifiable, e.g., the back of the 
moon, a star only inferrible from a photograph, <fec. But 
it is a theory of all the inferences which the phenomenalism 
of Hume could allow, or the phenomenalism of Kant when 
reduced to consistency. Lewes, moreover, thought that 
there was something even in Kant’s transcendentalism; 
but that Kant wsas wrong in preferring “ selbstgedaclite 
orste Principien a priori ” to “ eingepflanzte Anlagen zuin 
Denken,” in order to vindicate a knowledge of necessity, 
and Spencer right in asserting inherited organized ex- 
periences. Ho rejected, in fact, everything in Kant’s 
Kritik which savoured of the “ metempirical,” whether it 
was Kant’s belief in the transcendental power of tho mind 
to generate the h jyriori, or his belief in the transcendent 
existence of a noumenon. With llegcl, however, noutnen- 
alist as he was, tho phenomenalist Lewes sympathized in 
one respect; namely, in the identification of cause and 
effect, except that he interpreted the hypothesis phenomenal- 
istically by saying that “ cause and effect are two aspects 
of the same phenomenon/’ But his main sympathy was 
with another noumenalist — Feehner. In the second volume 
of Problems of Life and Mind , Problem VI, on “ The 
Absolute in tho Correlations of Feeling and Motion,” is 
simply an adaptation of Fechner’s psychophysical paral- 
lelism. It begins by quoting tho now celebrated passage 
from the Element e der Psychophynh, i. 2, in which Feehner 
compares the spiritual and bodily sides of a man to the 
inner and outer Bides of a circle; and it agrees with 
Feehner throughout that the two sides are to be identified 
by first regarding them as the objective and subjective 
aspects of one process, and then regarding that one pro- 
cess as only apparen t\y bodily, but really spiritual, or, 
as Lewes thought in his phenornenalistic way, feeling ; so 
that the absolute is feeling. In detail, he agreed closely 
with Fechner’s “innor psychophysics,” holding that neural 
process and feeling are one process viewed objectively and 
subjectively ; that feeling is a function of the organism 
quantitatively varying with it; but. that the neural process 
does not produce the feeling. “ If it did,” says he, “ the 
law of the conservation of energy would be at fault, since 
a motion would terminato in what was neither motion nor 
a mode of motion.” He thought that, if wo identify feeling 
and neural process, the old mystery of the mutual action 
of mind and body is dispelled. He saw the difficulty, as 
Feehner did, that there are neural processes below and 
above consciousness and sensation ; and lie adopted Fechner’s 
solution, that sensation is an integration of sensible units 
parallel to and identical with neural units or tremors, and 
that there are certain limits between which neural tremors 
are fused into neural processes and emerge in conscious- 
ness ; while beyond these limits, on either side, there is no 
sensation, only sensible units. In fact, lie adopted the gist 
of Fechner’s “inner psychophysics,” without, however, 
Fecliner’s noumenalistic hypothesis thatwhat is unconscious 
in us is conscious in the all-embracing spirit of God. His 
phenomenalism also compelled him to give a more modified 
adhesion to Fechner’s “ outer psychophysics.” It will be 
remembered that Feehner regarded every composite body 
as the appearanco of a spirit ; so that when, for example, 
molecular motion of air is said to cause a sensation of 
sound in me, it is really a spirit appearing as air which 
causes the sensation in my Rpirit. This noumenalism 
would not do for Lewes, who says that air is a group of 
qualities, and qualities are feelings, and motion is a mode of 
feeling. What, then, could he make of the external stimulus? 
He was obliged by his phenomenalism to Ray that it is 
only one feeling causing another in me. He ingeniously 
suggested that the external agent is one feeling regarded 
objectively, and the internal effect another feeling regarded 
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subjectively; “and therefore/' to quote hie own words, 
“to say that it is a molecular movement which produces 
a sensation of sound, is equivalent to saying that a sensa- 
tion of sight produces a sensation of hearing/' Accordingly 
his final conclusion is that “existence — the absolute — is 
known to us in feeling," and “the external changes are 
symbolized as motion, because that is the mode of feeling 
into which all others are translated when objectively con- 
sidered : objective consideration being the attitude of 
looking at the phenomena, whereas subjective consideration 
is the attitude of any other sensible response/' He does 
not say what happens when we use vision alone, and still 
infer that an external stimulus causes the internal sensa- 
tion. But his metaphysics is an interesting example of a 
phenomenalist, sympathizing with noumenalists so different 
as Hegel and Fechner, and yet maintaining his pheno- 
menalism. In this feature, in reducing Fechner’s cosmic 
to a psychological parallelism of psychical and physical, 
and in supposing that all we know is feelings, in which 
mind and matter are opi>osed but not as distinct existents, 
while inference can make ideal constructions but without 
knowing anything beyond, the phenomenalism of Lewes 
is the English parallel to the German phenomenalism of 
Wundt. At the same time, and under the derivative 
influence of Wundt, rather than the more original inspira- 
tion of Fechner, W. K. Clifford (1845-1879) was working 
out the hypothesis of psychophysical parallelism to a con- 
clusion different from that of Lewes, and more allied to 
that of Leibnitz the prime originator of all these hypotheses. 
Leibnitz had asserted that all monads have perceptions, 
that motions and perceptions are merely parallel, and that 
conscious perceptions are composed of unconscious “ petites 
perceptions." Fechner developed this panpsychistic paral- 
lelism into an idealistic and noumenalistic identity, and 
gave a more mathematical form to the composition of 
consciousness out of units in his Elements der Psycho- 
physik , ii. 45. After the publication of this work in 
1860, the hypothesis that conscious states are composod of 
unconscious units became common not only in Germany, 
but also in England and in France. We have traced its 
influence on Lowes. But before the publication of Lewes’s 
Problem*, Bancor, in discussing the Substance of Mind 
(Principles of Psychology , 2nd edition, 1870, Part II., 
chap, i.), had already supposed that feelings, e.g. } sonsa- 
tions of sound, are resolvable into simpler feelings, or 
nervous shocks corresponding to the shocks of molecular 
change, that perhaps all the units of feeling are homo- 
geneous, and that possibly units of external force may 
be identical with units of feeling; only that we must 
remember that this phenomenal analysis docs not reach to 
the substance of noumenal matter or noumenal mind, both 
of which are unknowable things in themselves. Clifford 
broke down this artificial distinction by advancing the 
further hypothesis that the supposed unconscious units of 
feeling, or psychical atoms, are the “mind-stuff" out of 
which everything physical and psychical is composed, and 
are also things in themselves, such as Kant supposed when 
he threw out the hint that after all “the Ding-an-sich 
might be of the nature of mind” (see Mind, 1878, 67). 
As a matter of fact, this “mind-stuff" of Clifford is far 
more like the “petites perceptions " of Leibnitz, from 
which it is indirectly derived. Clifford first brought out 
this hypothesis at tho Sunday Lecture Society, 1st 
November 1874. Both then and afterwards he connected 
it with the hypothesis of psychophysical parallelism. He 
maintained that the physical and the psychical are two 
orders which are parallel without interference; that the 
physical or objective order is merely phenomena, or groups 
of feelings, or “objects,” while the psychical or subjective 
order is both a stream of feelings of which we are conscious 
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in ourselves, and similar streams which wo infer beyond 
ourselves, or, as he came to call them, “ejects"; that, if wo 
accept the doctrine of evolution at all, we must carry these 
ejective streams of feelings through the whole organic 
world and beyctad it to the inorganic world, as a “ quasi- 
mental fact " ; that at bottom both orders, the physical 
phenomena and the psychical streams, are reducible to 
feelings; and that therefore there is no reason against 
supposing that they are made out of the same “mind- 
stuff," which is the thing-in-itself. The resemblance of 
this noumenal idealism to that of Fechner is unmistakable. 
The difference is that Clifford considers “mind-stuff" to 
be unconscious, and denies that there is any evidence of 
consciousness apart from a nervous system. He agrees 
with du Bois-Reymond in refusing to regard the universe 
as a vast brain animated by conscious mind. He disagrees 
with Fechner’s hypothesis of a world-soul, the highest 
spirit, God, who embraces all psychophysical processes. 
Curiously enough, his follower G. J. Romanes (1848-1894) 
took the one step needed to bring Cliffordism completely 
back to Fechnerism. In his Rede Lecture on Mind ami 
Motion (1885), he said that Clifford's deductions, that the 
dissolution of a human brain implies the dissolution of a 
human mind, and hence also that the universe, although 
entirely composed of mind-stuff, is itself mindless, did not 
follow by way of any logical sequence from his premisses. 
Afterwards, when the Lecture was published in Mind and 
Motion and Monism (1895), this work also contained a 
chapter on “ The World as an Eject," in which Romanes 
again contended against Clifford that the world does admit 
of being regarded as an eject, that is, as a mind beyond 
one’s own. At the same time, he refused to regard this 
“ world -eject ” as personal, because personality implies 
limitation. It seems reasonable to conclude, he says, 
that the integrating principle of the whole — the Spirit, 
as it were, of tho Universe — must be something akin to, 
but immeasurably superior to, the “psychism" of man. 
Nothing can be more curious than the way in which a 
school of English philosophers, which originally started 
from Ilume, the most sceptical of phenomonalists, thus 
gradually passed over to Leibnitz and Fechn r, the 
originators of panpsychistic noumenalism. The Spirit of 
the Universe contemplated by Romanes is identical with 
the World-soul contemplated by Fechner. 

Karl Pearson, in The Grammar of Science (1892, 2nd 
enlarged edition 1900), starting from Hume's phenomenal 
idealism, has developed views so like Mach’s universal 
physical phenomenology, that it is hardly necessary to 
ref>eat here what we have already said about Mach. What 
Hume called repeated sequence Pearson calls “routine" 
of perceptions, and, like his master, holds that cause is an 
antecedent stage in a routine of perceptions ; while he also 
acknowledges that his account of matter leads him very 
near to John Stuart Mill’s definition of matter as “a per- 
manent possibility of sensations." He copies a picture 
from Mach's Bcitragc zur Analyse der Empfindungen, 
designed to show that one's body, so far as visible, with 
its environment is part of the world of sense appearing to 
be outside. His views, in his chapter on the Laws of 
Motion, that the physicist forms a conceptual model of 
the universe by aid of corpuscles, that these corpuscles 
are only symbols for the component parts of perceptual 
bodies, and that force is a measure of motion, and not its 
cause, are the views of Mach. At the end of this chapter 
he says that the views put forward in it were reached 
when the author was studying the laws of motion for 
teaching purposes in 1882, and were developed for the 
purpose of college lectures in 1884, but that the only pub- 
lished work in which the author has found any indication 
of similar opinions, or from the perusal of which he has 
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received any help, is Mach's Die Mechanik *in threr 
JSntmeklung (1883). In point of fact, Mach had begun to 
put them forward in 1872, and Kirchhoff in 1874. But 
they may very well have been developed independently in 
Germany and in England from their common source in 
Hume. Their point is to stretch Hume’s phenomenalism 
so as to embrace all science, by contending that mechanism 
is not at the bottom of phenomena, but is only the con- 
ceptual shorthand by aid of which men of science can 
briefly describe phenomena, and that all science is descrip- 
tion and not explanation. These are the views of Mach 
and of Pearson, as we read them in the latter’s Preface. 
Nor can we And any difference, except the minute shade 
that Pearson takes up a position of agnosticism between 
Clifford’s assertion of “mind-stuff” and Mach’s denial of 
things in themselves. J. Ward, in Naturalism and Agnos- 
ticism (1899), starts from the same phenomenalistic views 
of Mach and Kirchhoff about mechanics ; he proceeds 
to the hypothesis of duality within experience, which we 
have traced in the phenomenalisms of Schuppe, Avenarius, 
and Wundt, and to the hypothesis of one consciousness, 
which appears variously in the German idealisms, not of 
Kant, as Ward thinks, but of Fichte, Hegel, and Schuppe ; 
and somehow he manages to end with the noumcnalistic 
conclusion that Nature is God’s Spirit. Though this work 
evinces a thoroughly English love of compromise, yet it is 
not merely eclectic, but is animated throughout by the in- 
spiration of his “ old teacher, Lotze,” as Ward affectionately 
calls him. Lotze, as we saw, rejected bodily mechanism, 
reduced known bodies to phenomena, and concluded that 
reality is the life of God. Ward on the whole follows this 
triple scheme, but modifies it by new arguments founded 
on later German phenomenalism. Under the first head, 
mechanics, according to Ward, can dispense entirely with 
“real categories.” He means, in obedience to the views 
of Mach and Kirchhoff, that mass and force are not 
substance and cause ; that, while mass means “ mass- 
points,” force only means mass-acceleration which is not a 
cause but an event; and that mechanics, requiring not 
causality but only dependence, is merely descriptive, or kine- 
matical. He also identifies mass with quantity of inertia, 
and concludes with Leibnitz that there is passivity but no 
activity in the physical world. He adds that mechanics, 
having gradually rid itself of the categories of substance 
and cause, begins and ends with abstractions ; that it is 
clear of all induction ; and that tho application of abstract 
mechanics to real bodies is throughout hypothetical, while 
ether is “non-matter in motion,” and inconsistent with 
realism. “ Molecules, atoms, ether, prima materia — one 
and all,” says he without making any distinctions, “are 
hypothetical.” They are even less according to him ; for 
he holds that whatever is inferred beyond “perceptual 
realities” in mechanics, or any other natural science, 
matter and force, “ mass-points ” and motions, time and 
space, are conceptions ; ideas not facts ; thoughts not 
things ; not “ perceptual realities,” not “ phenomena,” 
but abstract ideal conceptions devised for the description 
of such ; and conceptions not causes. All this attack 
on mechanics is pure Machism, and, if consistently 
carried out, would have carried Ward no farther than 
Mach. Under the second head, according to Ward, as 
according to Wundt, knowledge is experience ; we must 
start with the duality of subject and object, or per- 
ceptual reality, phenomenon, in the unity of experience, 
and not believe, as realists do, that cither subject or 
object is distinct from this unity; moreover, experience 
requires “conation,” because it is to interesting objects 
that the subject attends; conation is required for all 
synthesis, associative and intellective ; thinking is doing ; 
presentation, feeling, conation are one inseparable whole ; 
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and the unity of the subject is due to activity and not 
to a substratum. But, in opposition to Wundt and in 
common with Schuppe, he believes that experience is (1) 
experience of the individual, and (2) experience of the 
race, which is but an extension of individual experience, 
and is variously called, in the course of tho discussion, 
universal, collective, conceptual, rational experience, con- 
sciousness in general, absolute consciousness, intelligence, 
and even, after Caird, “ a perfect intelligence.” He regards 
this universal experience as the result entirely of inter- 
subjective intercourse, and concludes that its subject is 
not numerically distinct from the subject of individual 
experience, but is one and continuous with it, and that its 
conceptions depend on the perceptions of individual ex- 
perience. He infers the corollary that universal experience 
contains tho same duality of subjective and objective factors 
without dualism. Ho thinks that it is the origin of the 
categories of causality, which he refers to “ conation,” and 
substanco, which he attributes to tho interaction of active 
subjects with their environment and to their intercourse with 
each other. He applies universal experience, as Schuppo 
does, to explain the unity of tho object, and its independence 
of individual but not of universal experience, holding that 
the one sun, and the whole world of intersubjcctive inter- 
course, or the “trans-subjective” world, though “independ- 
ent of the individual percipient as such,” is “not independent 
of universal experience, but the object of that experience ” 
(ii. 196-197). He applies universal experience to explain 
how we come, falsely in his opinion, to believe that the 
object of experience is an independent thing ; and he uses 
three arguments, which are respectively those of Schup|)e, 
Avenarius, and Wundt. He supposes first, that wo falsely 
conclude from the sun being independent of each to being 
independent of all; secondly, that by “ introjection ” we 
falsely conclude that another’s experience is in him and 
therefore one’s own in oneself, while tho sun remains 
outside ; and thirdly, that by “ reification ” of abstractions, 
natural science having abstracted tho object and psychology 
the subject, each falsely believes that its own abstract, the Bun 
or the subject, is an independent thing. What, then, could 
we know from this “ duality in experience ” 1 He hardly 
has a formal theory of inference, but implies throughout 
that it only transcends perceptions, and perceptual realities 
or phenomena, in order to conclude with ideas, not facts. 
When we combine his view of Nature under the first head 
that whatever is inferred in tho natural sciences is ideas, 
with his view of knowledge under the second head 
that knowledge is experience, and experience, individual 
or universal, is of duality of subject and object in the 
unity of experience, it follows that all we could know from 
the data would be one experience of the race, one subject 
consisting of individual subjects, and in Nature single 
objects in the unity of this universal experience ; and 
beyond we should be able to form conceptions dependent 
on the perceptions of individual experience in the unity of 
universal experience : that is all. There can be no doubt 
that Mach, Schuppe, and Wundt drew the right pheno- 
menalistic conclusions from such phenomenalistic data. 
Not so Ward, who proceeds to a Natural Theology, on the 
ground that “ from a world of spirits to a Supreme Spirit 
is a possible step.” He had definitely confined universal 
experience to the ono experience of the race. But perhaps 
Caird’s phrase “a perfect intelligence” has beguiled him 
into thinking that the one subject of universal ex]>erience 
is not mere mankind, but God Himself. Under the third 
head, however, his guide is Lotze. The argument may be 
shortly put as follows : — As the Nature which is the object 
of mechanics and all natural sciences is not natural 
substances, but phenomena and ideas; as mass is not 
substance, and force is not cause ; as activity is not in the 
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physical but in the psychical world ; as the laws of Nature 
are not facts but teleological conceptions, and Nature is 
teleological, as well as not mechanical but kincmatical ; as 
the category of causality is to be referred to “ conation ” ; 
as, in short, “mind is active and matter inert,” what 
then? One subject of universal experience, one with the 
subjects of individual experience, you would suppose, and 
that Nature as a whole is its one object. Not so, accord- 
ing to Ward ; but “ God as the living unity of all,” and 
“ no longer things, but the connecting conserving acts of 
the one Supreme.” What, then, is the relation of God to the 
one universal experience, the experience of the race, which 
was under the second head the unity in duality of all 
knowledge ? He does not say. But instead of any longer 
identifying the experience of the raco and universal ex- 
perience, he concludes his book by saying “ our reason is 
confronted and determined by universal reason.” This is 
his way of destroying Naturalism and Agnosticism. 

(4) Personal Idealism . — Mechanics does not abstract 
from the essentials of bodies, but only from their 
accidents; for, as we saw in dealing with Mach, the 
third law of motion was generalized by induction from 
the collision of bodies, which, as triply extended and 
mutually impenetrable substances, by their inter-resist- 
ance reduce one another to a joint mass with a common 
velocity so as to avoid penetration. The essential ex- 
tension, inertia, and mutual impenetrability of bodies 
constitute the negative instance to all idealism : unless 
these are the attribute's of Spirit, Nature is not Spirit. 
Again, Nature is one, but not one system of one con- 
sciousness. There is no one consciousness; the supposi- 
tion of it is a confusion of same and similar. Men's 
minds are alike, but different. Not only do men disagree 
and contradict one anothor, but also they differ more in 
their minds than in their bodies. What would I not 
give for the mind of Aristotle or of Bacon? Moreover, 
men know but little of one another's minds, and that 
indirectly ; only through their bodies, as far as we know. 
Consciousness is ]iersonal. I am conscious of myself, but 
infer everybody else. Hence it is a healthy sign that, 
even among the idealists, a protest is beginning to be 
made against tho hypothesis of one mind, in favour of 
tho personality of individuals. That this protest should 
arise in England against Green, Oaird, and Bradley is 
only what might be expected. The English have long 
believed in individuality, in private judgment, in freedom, 
in the individual conscience. English moral philosophy 
cannot long tolerate a metaphysics which, by merging 
all minds in one, would destroy personality, personal 
causation, and moral responsibility, as J. Martineau 
well said. Moreover, there are signs that Green would 
have agroed with Martineau; for, though he resolves 
the whole world into one eternal intelligence, yet, however 
inconsistently, he wanted to make out that this absolute 
reproduces itself in each of us, and even in connexion 
with an individual animal organism. But the rise of 
a personal idealism is not directed merely against the 
English Hegelians and their master. It is also opposed 
to the one substance of Spinoza, tho pure ego of Fichte, 
the absolute of Schelling in his first philosophy, and tho 
common consciousness of Schuppe and of Ward. It is a 
return to the idealistic theories of personality held by 
Descartes, Leibnitz, Berkeley, Kant, Schelling in his later 
philosophy, and Fechncr. Indeed, we must not suppose 
that recent personal idealists form one school, or that they 
have mastered the nature of personality, or that they have 
as yet worked out great systems. They are only united 
by their consciousness of the existence of ]iersonality. 

Andrew Seth Pringle Pattison is the protagonist of tho 
movement in his books on Scottish Philosophy (1885) and 
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Hegelianism and Personality j(1887). " The radical error/ 
says he, “ both of Hegelianism and of the allied English 
doctrine I take to be the identification of the human and 
the divine self-consciousness, or to put it more broadly, 
the unification of consciousness in a single self”; and 
immediately afterwards, “Each of us is a self”; and in 
another passage, “ The real self is one and indivisible, and 
is unique in each individual. This is the unequivocal 
testimony of consciousness.” What makes his vindication 
of conscious personality all the more interesting is that he 
has so much in common with the Hegelians ; agreeing as 
he does with Hegel that self-consciousness is the highest 
fact, the ultimate category of thought through which 
alone the universe is intelligible, and an adequate account 
of the great fact of existence. He agrees also that there 
is no object without subject. It is difficult to see exactly 
where he begins to differ from Hegel; but at any 
rate he believes in different self-conscious persons; he 
does not accept the dialectical method, but believes in 
beginning from the personal experience of one's own self- 
consciousness ; and, though he is not very clear on the 
subject, he would have to admit that a thing, such as the 
sun, is a different object in each person's consciousness. 
“Every Ego,” says he, “carries in itself a Non-Ego, but 
that does not justify us in sweeping all existence without 
more ado into the circle of a single self-consciousness, 
identifying Nature with the Non -Ego of God, and 
simplifying the problem by extruding our own self- 
consciousness altogether” ( Hegelianism , p. 162). He is 
not a systematic thinker, but is too much affected by 
the eclectic notion of reconciling all philosophies. Thus, 
he thinks, on the one hand, that tho Berkeleian analysis 
of Mill and Bain is absolutely trUe as psychology, but 
must not pass off as metaphysics, although, if any meta- 
physics but idealism is true, the Berkeleian psychology is 
false ; and he thinks, on the other hand, that Natural Kealists 
who believe in an intuition of the external world can accept 
the Hegelian metaphysics that Nature is “ the other ” of 
thought, when tho former believe that the external world is 
perceived as body resisting the organism. F. C. S. Schiller, 
in Riddles of the Sphinx ( 1 89 1 ), is a more systematic thinker. 
He rejects the difference between matter and spirit. He 
agrees with Leibnitz in the analysis ef the material into 
the immaterial, but with Lotze in holding that the many 
immaterial elements coexist and interact. At the same 
time he differs from Lotze's conclusion that thoir union 
requires one absolute substance. Again, be thinks that sub- 
stance is activity ; differing from both Leibnitz and Lotze 
herein, and still more in not allowing the existence of the 
many beyond experience. Hence his personal or pluralistic 
idealism is the view that tho world is a plurality of many 
coexisting and interacting centres of experience, while 
will is the most fundamental form of experience. In con- 
nexion with these views, it is a pleasure to welcome tho 
appearance of Personal Idealism , Philosophical Essays by 
Eight Members of the University of Oxford (1902), edited 
by H. Sturt, and numbering Schiller, as well as G. F. 
Stout, H. Iiashdall, and others among its contributors. 
They do not all agree with one another, or }>erhaps even 
with the title. Nevertheless, there is a common tendency 
in them, and in the University of Oxford, towards the belief 
that, to use the words of tho editor, “ We are free moral 
agents in a sense which cannot apply to what is merely 
natural.” There is indeed much more activity of thought 
at Oxford than the world suspects. Mansel and Jowett, 
Green and Caird, Bradley and Bosanquet have arisen in 
quick succession, and in 1902 are being succeeded by 
a generation which is the centre of a new movement 
in metaphysics. We may also notice that the same 
sort of antithesis between the one and the many has 
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appeared in the United States. J. Boyce is a believer in 
the absolute like Green and Bradley, in “the unity of 
a single self-consciousness, which includes both our own 
and all finite conscious meanings in one final eternally 
present insight,’ 1 as he says in The World and the In- 
dividual (1900). G. T. Ladd also believes in “a larger 
all-inclusive self,” and goes so far as the paradox that 
perfect personality is only reconcilable with one infinite 
being. While Boyce is Hegelian, Ladd prefers Lotze, but 
both believe in one mind. William James, on the other 
hand, in his psychological works shows that the tendency 
of recent psychology is to personality, interpreted idealistic- 
ally ; though without a very clear appreciation of what a 
person is, and personality means. By a curious coincidence, 
almost at the time of the appearance of the Essays on 
Personal Idealism in England, an American writer, G. 
H. Hewison, published The Limits of Evolution , and 
other Essays illustrating the Metaphysical Theory of 
Personal Idealism (1901). But lately there has been an 
increase of philosophical intercourse between English and 
American universities, which is a hopeful sign of progress 
in both : they have much to learn from one another. 

The advent of personal idealism is a welcome protest 
against the confusion of God and man in one mind, and 
against the confusion of one man’s mind with another’s. 
But it has not passed as yet from negative to positive 
philosophy. As it advances, it will carry the new school 
in different and unexpected directions. It will end in 
realism. I am conscious only of myself as a person, and 
of my bodily signs. I know the existence of other human 
persons and minds only through their giving similar bodily 
signs. If the personal idealist consistently denies other 
bodies, then the bodily signs become, according to him, 
only part of his experience, which can prove only the exist- 
ence of himself. To infer another mind he must infer 
another body, and the bodily environment including his 
and other bodies. Again, in being conscious of myself, 
I am not conscious of my mind in the abstract without 
my body. I cannot sejjarate touching from my tactile 
organs, seeing from my eyes, or hearing from my ears. 
I cannot think my body away. Moreover, I am not con- 
scious of my whole personal life at all. How do I know 
that I was born, though I cannot remember it, and that 
I shall die, though I am not now conscious of death ? IIow 
do 1 know that I am the samo person from birth to death \ 
Not by my consciousness, but by knowing the bodies of 
others — of babies on the one hand, and of old men on 
the other hand. It is usual to say that the body has not 
enough unity to be part of the person : the objection is 
much more true of conscious mind. The truth is that not 
the unity of consciousness but the fact of its existence is 
the important point. The existence of my consciousness is 
my evidence for my soul. But it does not prove that I 
am nothing but soul. As a human person, I am body and 
soul ; and the idealistic identification of the ego with soul 
or mind, involving the corollary that my body belongs to 
the non-ego and is no part of myself, is the reductio ad 
abswrdum of idealism. Lastly, though the personal ideal- 
ists are right in rejecting the hypothesis of one mind, they 
aro too hasty in supposing that the hypothesis is useless 
for idealistic purposes. No idealism can explain how we 
all know one sun, except by supposing that we all have 
one mind. The difficulty of personal idealism, on the 
other hand, is to reconcile the unity of the thing with 
the plurality of thinkers. The unity of the sun can only 
be explained either idealistically by supposing it to be one 
object of one mind, or realistically by supposing it to be 
one thing distinct from the many minds which think 
about it. The former alternative is false, the latter true. 
Personal idealism, therefore, must end in personal realism. 
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§ 7. Realism. 

(1) Metaphysical and Psychological Realism . — Realism 
is the view that some known things are bodily, and some 
are mental. At its best, it is the Aristotelian view that 
both are substances. The modern misunderstanding of 
“ substance ” has been a main cause of tho confusion of 
modern thought. Aristotle meant by it any distinct thing ; 
e.g. f I, you, an animal, a plant, the earth, the moon, the sun, 
God. He calls each of these, as existing apart, a thing per 
se ( ko.6 * ai>To). It is true that, having divided a natural 
substance into form and matter, he called each element 
“ substance.” But these are not primary meanings ; and 
matter, or supposed substratum, in particular, he says, is 
not actually substance (Met. Z 3) or is only potentially 
substance (Met. H 1-2). In modern times, Spinoza, by a 
mere mistake, changed the meaning of 44 substance ” from 
“ existing apart ” to “ existing alone,” and consistently con- 
cluded that there is only one. Locke mistook it to mean 
“ substratum,” or support of qualities, and naturally con- 
cluded that it is unknown. Kant, taking it in the mis- 
taken meaning of Locke, converted it into tho a priori 
category of the permanent substrate beneath tho changes 
of phenomena, and even went so far as to separate it 
from the thing in itself, as substantia phenomenon from 
noumenon . When it had thus lost every vestige of its 
true meaning, Kant’s successors naturally began to si>eak 
of things as being distinct without being substances. 
Fichte began this by saying that ego is activity, and being 
is life. Hegel said that spirit is not substance but subject, 
which to Aristotle would have meant that it is not a dis- 
tinct thing, yet is a distinct thing. Fechner, Wundt, and 
Paulsen have fixed the conclusion in psychology that soul 
is not substance but unity of mental life; and Wundt 
concludes from the modern history of the term that sub- 
stance or “ substrate ” is only a secondary conception to 
that of causality, and that, while there is a physical 
causality distinct from that of substance, psychical caus- 
ality requires no substance at all. The result of this 
confusion is that the moderns, who think themselves a 
thousand times wiser than Aristotle, have no name at all 
for a distinct thing, and, being mere slaves of abstract 
terms, constantly speak of mere attributes, such as activity, 
life, will, actuality, unity of mental operations, as if they 
were distinct things. Attributes, it may be said, are 
knowable things, and indeed are often objects of science : 
thus, arithmetic deals with unity and number ; geometry, 
with extension and figure ; mechanics, with motion, force, 
and energy; morals, with happiness, virtue, and conscience ; 
and politics with government and taxes. But an attribute, 
though real, is not a distinct reality, but is only a deter- 
minant of a substance, and has no being of its own apart 
from the substance so determined ; whereas a substance, 
determined by all its attributes, is different from every- 
thing else In the world. Though, for simplicity and 
universality of thought, even in science, we must use the 
abstraction of attributes, and, by the necessity and weak- 
ness of language, must signify what are not substances 
by nouns substantive, we must guard against the over- 
abstraction of believing that a thing exists as we abstract 
it. A thing, as it is known to exist in rerum naturd , is 
never a single attribute, e.g ., unity ; nor a sum of attri- 
butes, e.g.j humanity; nor a substratum beneath these 
attributes in the abstract ; but is always a single thing, 
wholly determined by all its attributes in the concrete, 
and different from everything else, e.g., a man, a body, 
God. The point of true realism is Aristotle’s point that 
the world consists of such distinct, though related, things, 
and therefore of substances, natural and supernatural. 
Again, the method of true realism is that of Aristotle, and 
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consist* in recognizing the independence of metaphysics. 1 1 perceive one bodily member similarly pressing but not 
The contrary method is psychological metaphysics, which I another member in myself, c.g., only oi?e lip pressing; 
makes metaphysics dependent on psychology, on the by inference from touch, I infer that it 28 reciprocally 
ground that the origin of knowledge determines its limits. / pressing another body similar to my other bodily member, 
This is the method which, as we have seen, has led from I e.g., another body similar to my other lip . Johannes 
psychological to metaphysical idealism, by the argument Muller recognized this sense of resistance between one's 
that what we begin by perceiving is mental, and, therefore, own members, and its importance for knowledge, but 
wliat we end by knowing is mental. Now, there is no confused it with the inference of external resistance (see 
principle of method superior to that of Aristotle — we his Elements of Physiology , translated by Baly, p. 1081), 
must begin with what is known to us. If one could On this theory, then, foundod on the conscious facts of 
begin as a child to register a history of one's own opera- double and single pressure in touch, and on the logic of 
tions, one might proceed from origin to limits. But the inference, we have at once a reason for our knowledge of 
psychologist and the metaphysician is always a grown external bodies, and an explanation of the early appear- 
man — too late for this process from his psychology to his ance of that knowledge. The child has only to have its 
metaphysics. The tilings best known to him are the things mother's nipple in its mouth in order to infer something 
which he now knows as a man. About these known things very like the mutually pressing parts of its own mouth, 
there is some agreement : about the beginnings of know- Having thus begun by touch and tactile inference, wo 
ledge there is nothing but controversy. We do not know confirm and extend our inferences of bodies in Nature by 
enough about the origin of knowledge to determine its using the rest of the senses. This is not to forget that 
limits. Hence, to proceed from psychology to metaphysics the five senses are not our whole stock, or to confine infer- 
is to proceed from the less to the more known ; and the enco to body. We have also the inner sense of conscious- 
paradoxes of psychological have caused those of rneta- ness which is inexplicable by body alone. By combining, 
physical idealism. The realist, then, ought to begin with moreover, our knowledge of Nature with our consciousness 
metaphysics without psychological prejudices. Ho must of our own works, we can infer that Nature is a work of 
ask what are known things, and especially wliat has boon God. Next, finding that He gives signs of bodily works, 
discovered in the sciences ; in mechanics, in order to but no signs of bodily organs, we can infer that God is 
find the essence of bodies which is neglected by idealism ; a Spirit. Finally, returning to ourselves, wo can conclude 
in mental science, in order to understand consciousness that, while the conscious in God is Spirit without Body, in 
which is neglected by materialism. With the conviction us it is spirit with body. This final distinction between 
that the only fair way of describing metaphysics lias been bodily and spiritual substances we owe to Descartes, 
to avoid i>utting forward one system, and even to pay (2) The Undercurrent of Modem Realism, — Coming 
most attention to the dominant idealism, we havo never- after the long domination of Aristotelian realism, 
theless been driven occasionally to test opinions by this Descartes and Locke, though psychological idealists, were 
independent metaphysical method. The chief results we metaphysical realists. They were what Hamilton called 
have found against idealism are that liodies have not cosmothetic idealists and hypothetical realists. Their 
been successfully analysed except into bodies, as real position was so illogical that it was easily turned into 
matter; and that bodies are known to exert reciprocal metaphysical idealism. But their psychological method 
pressure in reducing one another to a joint mass with and idealism produced another mistake — the tendency to 
a common velocity by being mutually impenetrable, as a modicum of realism, as much as seemed to this or that 
real forces. The chief results we have found against author to follow from psychological idealism. Thus we 
materialism are that bodies evolving account neither for havo Spinoza and Leibnitz, and then his disciple Wolff 
the origin of themselves, their nature, and their funda- (1679-1754), who emphasized the realistic side of 
mental order of resemblance and difference, nor for the Leibnitz. In Germany, since the victory of Kant over 
nature and origin of consciousness, nor even as yet Wolff, realism has always been in difficulties, which we 
for their becoming good for conscious beings. Hence we can appreciate when we reflect that the Germans by 
come to the realistic conclusions, that among known sub- preference apply the term “ realism " to the paradoxes 
stances some are bodies, others are souls; that man is of Herbart (1776-1841), who, in order to avoid supposed 
body and soul ; and that God is a pure soul or spirit. At contradictions, supposed that bodies are not substances, 
the same time, while the independence of metaphysics but show (JSchein), while “reals” are simple substances, each 
leads us to metaphysical realism, this is not to deny the with a simple quality, and all preserving themselves against 
valuo of psychology, still less of logic. Besides the duty disturbance by one another, whether physically or psycho- 
of determining what wo know, there is the duty of deter- logically, but not known to be either material or spiritual 
mining how we know it. But in order to discharge it, because wo do not know the simple quality in which the 
a reform of psychology as well as of metaphysics is re- nature of the real consists. There have indeed been other 
quired. Two psychological errors, among many others, realisms in Germany. Trendelenburg (1802-1872), a 
constantly meet us in the history of idealism — the arbitrary formidable opponent of Hegel, tried to surmount Kant’s 
hypothesis of a sense of sensations, or of ideas, and the transcendental idealism by supposing that motion, and 
intolerable neglect of logical inference. The latter error therefore time, space, and the categories, though d priori, 
we have endeavoured to correct in dealing with Lome, are common to thought and being. Duhring, with a 
Logical inference from sense is a process from sensible to similar object, makes matter a common basis. While these 
insensible existence. The former error needs something realisms come dangerously near to materialism, that of the 
deeper than a Kantian critique of reason, or an Avenarian Roman Catholic A. Gunther (1783-1863), “Cartesius 
criticism of experience ; it needs a criticism of the senses, cor rectus,” erected too mystical an edifice on the psycho- 
We want an answer to this question — What must we know logical basis of Descartes to sustain a satisfactory realism, 
by the senses in order to enable us to know what we infer by Yet Giintherism has produced a school, of which the roost 
reason in the sciences ? Without here aiming at exhaust- distinguished representative is the Old Catholic Bishop in 
ivenesB, we may bring forward against the dominant Bonn, Th. Weber, whose Metaphysih, completed in 1891, 
idealism a psychological theory of sense and reason. By starting from the ego and the analysis of consciousness, 
touch, I perceive one bodily member reciprocally pressing aims at arriving at the distinction between spirit and 
another in myself, e.g ., lip pressing lip ; by touch again, nature, and at rising to the spirit of God the Creator. 
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Another realism is that of J. H. von Kirchmann (1802- i 
1884), author, among other works, of Die Philosophic dm 
Wissens (1864), and Ueber die Principien des Realismus 
(1875). His point was that being and knowing are identical 
in content, and are only different in the form in which the 
content appears. Hence he deduced, on the one hand, 
that being can exist without knowing, and on the other 
hand that the object of perception is an image of being. 
Further, according to him, perception is the solo way of 
knowing the content, while thinking does nothing but 
purify the perceived content from contradictions; and 
therefore there are two principles of truth, (1) “Das 
Wahrgenommene ist,” (2) “ Das sich Widersprechende ist 
nicht.” When an author thus supposes that perception 
knows only an image of a thing, that thinking knows no 
more, and that therefore knowledge is a sort of imaging 
of being, one cannot wonder that the idealists object that 
realism is a false transition from ideas to things, and speak 
of what thoy call “ naive realism ” with contempt. Other 
realisms of our time are those of G. K. Upliues, directed 
against the scepticism of Shute’s Discourse on Truth , and 
of H. Schwarz, who completes the psychological view of 
Uphues that we can know objects as they are, by the 
metaphysical view that they can be as we know them. 
But German realism lacks critical power, and is little 
better than a weed overshadowed by the luxuriant forest 
of German idealism. 

In France, the home of Cartesian realism, after the 
vicissitudes of sensationalism and materialism, which be- 
came connected in the French mind with the Revolution, 
the spirit of Descartes revived in the 19th century in the 
spiritualistic realism of Victor Cousin (1792-1867). But 
Cousin’s psychological method of proceeding from conscious- 
ness outwards, and tho emphasis laid by him on spirit in 
comparison with body, prevented a real revival of realism. 
He essayed to answer Locke by Kant, and Kant by Reid, 
Maine de Biran, and Schelling. From Iteid, whoso works 
had been introduced by Royer-Collard, he adopted the 
belief in an external world beyond sensation, from Biran 
the explanation of personality by will, from Schelling the 
identification of all reason in what he called “ impersonal 
reason,” which he supposed to be identical in God and 
man, to be subjective and objective, psychological and 
ontological. We start, according to him, from a psycho- 
logical triplicity in consciousness, consisting of sensation, 
personal will, and impersonal reason, which by a priori 
laws of causality and substance carries us to the ontological 
triplicity of oneself as ego willing, the non-ego as cause of 
sensation, and God as the absolute cause beneath these 
relative causes. So far this ontological triplicity is 
realism. But when we examine his theory of the non-ego, 
and find that it resolves matter into active force and this 
into animated activity, identifies law with reason, and 
calls God absolute substanco, we sec at once that this 
spiritual realism is not very far from idealism. About 
1840, owing largely to the toaching of E. Saisset in the 
spiritualistic school, the influence of Descartes began to give 
way to that of Leibnitz, whoso monadism literally taken 
was consistent with bodies and recognized a supramun- 
dane God, but nevertheless, through its endowing monads 
with mental perception and appetition, could easily pass 
into systems of idealism and pantheism, such as wc have 
found in Germany. Leibnitz has been used both realistic- 
ally and idealistically in France. He was taken literally 
by spiritual realists; as, for example, by Paul Janet, whose 
works on Materialism (1864) and Final Causes (1876) 
have become well known in England by translations. 
Their point is that matter and evolution are inexplicable 
without spirit and final causes, but that, guided by “ une 
volont4 pr6voyante,” evolution could be the means of 
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rising by a continuous process from the monad to humanity. 
Janet accepted the traditional ontological triplicity — God, 
souls, and bodies — and, in answer to Ravaisson, who 
called this realism “ demi-spiritualisme,” rejoined that 
he was content to accept the title. At the same time, 
like Cousin, his works show a tendency to underrate body, 
tending as they do to the Leibnitzian analysis of the 
material into tho immaterial, and to the supposition that 
the unity of the body is only given by the soul. His 
emphasis is on spirit, and he goes so far os to admit that 
“no spiritualist is engaged to defend the existence of 
matter.” {So E. Thouverez says, “ Roalisme et rationalisms 
sont tout un.” The strength of Janet’s position is his 
perception that the argument from final causes is in 
favour of an omnipresent rational will making matter 
a means to ends, and not in favour of an immanent 
mind of Nature working out her own ends. “Beau- 
coups d’osprits aujourd’hui,” says he at the end of 
Le Materialisme Contemporai?^ “voudraient so dis- 
simulor k eux-memes la pente qui les entroine vers 
rath&sme, en pretant k la nature une vie, un instinct, une 
Hme, et k cette lime une tendance inconscionte vers lo 
bien.” Nevertheless, the psychological metaphysics of 
Cousin and of Janet was too flimsy a realism to withstand 
its passage into this very idealism of matter which has 
become the dominant French metaphysics. E. Vacherot 
deserted Descartes for Hegel. At first in La Meta- 
physique et la a 'Science (1858) he said, in opposition to the 
Cartesian argument from the perfection to the being of 
God, that the ideal cannot be real. But, when Janet had 
rejoined that “ to be is worth more aftor all than not to 
be,” Vacherot reconsidered his position in Le Nouveau 
Spiritualisme (1884). He accepted from Hegel “the 
real is rational” without the Hegelian method, for 
which ho substituted conscious experience as a revela- 
tion of the divine. Matter ho held to be mind at the 
minimum of its action, and evolution the “expansion 
de Factivite incessante de la cause finale.” God, accord- 
ing to his latest view, is the absolute being as first 
cause and final end. “ Let us leave,” says lie in deference 
to Janet, “the category of the ideal, which applies to 
nothing real or living.” But the most noticeable passage 
in Le Nouveau Spiniualisme is its contrast between tho 
old and the new ; where he says that tho old spiritualism 
opposed spirit to matter, God to Nature, the new spirit- 
ualism places matter in spirit, Nature in God (p. 377). 
F. Ravaisson, by his llapport (prepared for the Exhibition 
of 1867) on philosophy in France, gave a fresh impulse 
to tho transition from spiritual realism to idealism, 
by developing tho Aristotelian €</>c<ris of matter and 
the Leibnitzian appetition of monads into “ l’amour ” as 
the very being of things. J. Lachelier agreed with 
Ravaisson that beauty is tho last word of things, but, 
under tho influence of Kant and his successors, put his 
idealism rather in the form that all is thought. A. 
Fouill4e rightly objects that wo must not thus impute 
thought and intention to nature, and yet does not scruple 
to impute to it life, sensation, and want. Starting from 
consciousness, he argues that all known things arc pheno- 
mena of consciousness. Then, agreeing with evolutionism, 
that things are necessarily determined by forces, but with 
Leibnitz that body is merely passive, he infers that force, 
being active, is psychical — a force, which he describes as 
“ id<$e-force,” and as “ vouloir-vivre.” In connexion with 
the “ idecs directrices et organisatrices,” supposed by tho 
French physiologist (Maude Bernard, and the universal 
will supposed by German voluntarists, Fouillde concludes 
that tho world is a society of wills. Meanwhile, more 
under the influence of Kant, C. Itenouvicr has worked 
out an idealism which he calls “ Neo-criticisme,” rejecting 
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the thing-in- itself, while limiting knowledge to pheno- 
mena constituted by d priori categories. Phenomena he 
identifies with “ representations representatives et repr6- 
sent4es.” But he takes the usual advantage of this most 
ambiguous of terms, when he extends it to embrace God, 
freedom, and immortality required by the moral law. 
Latterly, he has published La Nouvelle Monadologie (1899), 
in which he maintains that each monad is a simple sub- 
stance, endowed with representation, which is conscious- 
ness in form, phenomenon in matter as represented. 
In order to explain free-will, he supposes, contrarily to 
Fouiltee, that the laws of phenomena are indeterminate, 
contingent, and liable to exceptions. Hero we trace the 
influence of Leibnitz and Lotze, which is still more 
marked in La Contingence des Lois de la Nature (1874), 
by E. Boutroux. Fouill6o meets the mechanics of 
evolution by the argument that will to live determines 
its necessary laws, Boutroux by denying the necessity. 
His point is, that the world only appears to be phenomena 
governed by necessary laws, and is really a spontaneity 
which makes new beginnings, such as life and conscious- 
ness, tending to good. We wish we could have given 
more space to these French spiritualisms, which, realistic 
and idealistic alike, spring from a genuine enthusiasm for 
the spirit of man and his liberty. But we have said 
enough to show that the psychological metaphysics of 
spiritual realism has not been able to withstand the rise 
and progress of spiritual idealism in France. 

In England, the land of Bacon and Locke, the realistic 
tendency has been more active than on the Continent, and 
is exhibited in Bacon’s Novum Organum and De Avgmentis 
ticientiarum, as well as to a less degree in the Fourth Book 
of Locke’s Essay. After the metaphysical idealism, begun 
by Berkeley, had eventuated in Hume’s reduction of the 
objects of knowledge to sensations, ideas, and associations, 
the Scottish School, applying the Baconian method to 
the study of mind, began to inquire onco more for the 
evidences of our knowledge, and produced the natural or 
intuitive realism of T. Reid (1710-1796), Dugald Stewart 
(1753-1828), and Sir William Hamilton (1788-1856), 
who, having been followed by II. L. Mansol (1820-1871), 
as well as by J. Veitch, H. Calderwood, and J. M'Cosh, 
prolonged the existence of the school, in which wo may 
venture to place L. T. Hobhouse, and F. W. Bain, author 
of The Realization of the Possible (1899), down to our own 
time. Its main tenet, that wo have an immediate perception 
of the external world, is roughly expressed in the following 
words of Reid : “ I do perceive matter objectively — that 
is, something which is extonded and solid, which may be 
measured and weighed, is the immediate object of my 
touch and sight And this object I take to be matter, 
and not an idea. And, though I have been taught by 
philosophers, tliat what I immediately touch is an idea, 
and not mattor, yet I liavo never been able to discover this 
by the most accurate attention to my own perceptions.” 
No opposition to idealism could bo more distinct. Reid, 
however, did not always express himself so distinctly. 
Moreover, he and his successors mixed up so many 
accidents with the essence of their realism that the whole 
system broke down under its own weight Their psychology 
contained valuable points. It also contained much that was 
doubtful, and much that was ill-adapted to the metaphysics 
of realism. Yet they thought it the only avenue to 
metaphysics. It is full of appeals to common sense, and 
of principles of common sense, which Reid also called 
intuitive first principles, and self-evident truths. It is 
spoilt by Locke’s hypothesis that we do not perceive things 
but qualities implying things. While it asserted a realism 
of individuals, it admitted a concoptualism of universal^ 
Stewart also said that our knowledge of matter and mind 


is merely relative. Hamilton went still farther than hit 
predecessors ; he tried to combine the oil of Beid with 
the water of Kant ; and converting the intuitive into the 
A priori, he found a further reason for the relativity of 
knowledge. “ Our knowledge is relative,” said he, “ first, 
because existence is not cognizable absolutely and in itself, 
but only in special modes ; second, because these mode* 
thus relative to our faculties are presented to and known 
by the mind, only under modification, determined by these 
faculties themselves.” Not only so, but in his review of 
Cousin (“Philosophy of the Unconditioned,” in Discussions, 
pp. 12-15), he made conception the test of knowledge, 
argued that “ the mind can conceive, and consequently can 
know, only the limited, and the conditionally limited,” 
that “ to think is to condition,” that all we know either of 
mind or matter is “ the phenomenal,” that “ we can never 
in our highest generalizations rise above the finite,” and con- 
cluded that we cannot conceive or know the unconditioned, 
yet must believe in its existence. Nevertheless, in spite 
of all this Kantism, which ought to have driven him 
to the conclusion that all we know is mental phenomena, 
he adhered to his natural realism. He vacillated a great 
deal about our mode of perceiving the external world ; but 
his final view was contained in his edition of Reid’s works 
(note D*), and consisted in supposing that (1) sensation is 
an apprehension of secondary qualities purely as affections 
of the organism viewed as ego ; (2) perception in general 
is an apprehension of primary qualities as relations of 
sensations in the organism viewed as non-ego ; while (3) 
a special perception of a so -ml led “secundo- primary” 
quality consists in “the consciousness of a resisting some- 
thing external to our organism.” Hamilton’s views both on 
the absolute and on perception affected Mansel and Spencer. 
They wore not, however, received without question even 
by his followers. H. Calderwood, in his Philosophy of the 
Infinite (1854), made tho pertinent objection that, though 
thought, conception, and knowledge are finite, the object 
of thought may ho infinite. Hamilton, in fact, made the 
double mistake of limiting knowledge to what we can con- 
ceive, and confusing the determinate with the finite or 
limited. We never know anything except as determined 
by its attributes; but that would not prevent us from 
inferring something determined as unconditioned whether 
infinite or absolute. J. M‘Cosh again, in The Prevailing 
Types of Philosophy: Can they logically reach reality f 
(1891), rightly protests against Hamilton’s combination of 
Scottish and German schools which will not coalesce, and 
exhorts tho former “ to throw away its crutches of impres- 
sions, instincts, suggestions, and common sense, and give 
the mind a power of seeing things directly.” He has the 
merit of presenting natural or intuitive realism in its 
purity. The common tenet of the whole school is that 
without inference we immediately perceive the external 
world, at all events as a resisting something external to 
our organism. But is it true ? There are three reasons 
against it, and for tho view that we perceive a sensible 
object within, and infer an external object without, the 
organism. In the first place, there are great differences 
between the sensible and the external object ; they differ in 
secondary qualities in the case of all the senses ; and even 
in the case of touch, heat felt within is different from 
tho vibrating heat outside. Secondly, there are so-called 
u subjective sensations,” without any external object as 
stimulus, most commonly in vision, but also in ‘touch, 
which is liable to formication, or the feeling of creeping in 
the skin, and to horripilation, or the feeling of bristling 
in the hair ; yet, even in “ subjective sensations,” we per- 
ceive something sensible, which, however, must be within, 
and not outside, the organism. Thirdly, the external world 
and the senses always act on one another by cause and 



METAPHYSICS 


effect, and by pressure, although we only feel pressure 
by touch. Now, when the thing with which touch is 
in a state of reciprocal pressure is external, e.g., a table, 
we feel our organism pressed and pressing ; we do not 
feel the table pressing and pressed, but infer it The 
Scottish School never realized that every sensation of 
the five senses is a perception of a sensible object in the 
bodily organism ; and that touch is a perception, not only 
of single sensible pressure, but also of double sensible 
pressure, a perception of our bodily members sensibly 
pressing and pressed by one another, from which, on the 
recurrence of a single sensible pressure, we infer the 
pressure of an external thing for the first time. Intuitive 
Realism is to be replaced by Physical Realism. 

(3) Reaction to Hypothetical Realism . — The three evi- 
dences, which are fatal to intuitive realism, do not prove 
hypothetical realism, or the hypothesis that we perceive 
something mental, but infer something bodily. This 
illogical hypothesis, which consists of incautiously passing 
from the truth that the sensible object perceived is not 
external but within the organism to the notirsequitur that 
therefore it is within the mind, derived what little plausi- 
bility it ever possessed from three prejudices: the first, 
the scholastic dogma that the sensible object is a species 
sensibilis , or immaterial sensible form received from the 
external thing ; the second, the Cartesian a priori argu- 
ment that the soul as thinking thing can perceive nothing 
but its own ideas ; the third, the common assumption of 
a sense of sensations. But notwithstanding its illogicality, 
its tendency to underrate Nature as inferred from such 
idealistic premisses, and its certain transition into a con- 
sistent idealism, hypothetical realism has, with little 
excuse, revived among us in the writings of Shadworth 
Hodgson, J. Martineau, and A. J. Balfour. The cause of 
this anachronism has been the failure of intuitive realism 
and the domination of idealism, which makes short-sighted 
men suppose that at all events they must begin with the 
psychology and the psychological idealism of the day, in 
the false hope that on the sands of psychological idealism 
they may build a house of metaphysical realism. 

Shadworth Hodgson, after writing many laborious 
works, has recently put together his conclusions in The 
Metapkysic of Experience , in four volumes, 1898. Be- 
lieving that philosophy is an analysis of the contents of 
consciousness, or experience, and that this is metaphysics, 
he begins, like Kant, with an analysis of experience. 
Like Kant, he supposes that experience is concerned 
with sensations, distinguishes matter and form in sense, 
identifies time and space, eternal time and infinite space, 
with the formal element, and substitutes synthesis of 
sensations of touch and sight for association and inference, 
as the origin of our knowing such a solid material object 
as a bell. Although he does not agree with Kant 
that either the formal element in sense or the synthesis 
of sensations is d priori, l, yet in very Kantian fashion, 
through not distinguishing between operation and object, 
he holds that, in synthetically combining sensations of 
touch and sight, we not only have a complex perception 
of a solid body, but also know this “object thought 
of ” as itself the complex of these sensations objectified. 
Hence he concludes that “ matter is the name for the 
sensation-elements derived from both senses, abstracting 
in thought, so far as possible, from the extension-elements 
of both ” (i. 296). Hero you would expect him to 
stop, as the German Neo-Kantism of Lange stops, with 
the consistent conclusion that all we know of Nature 
from such data is these complexes of sensation-elements, 
or phenomena in the Kantian meaning. Not so; like 
Kant himself, Hodgson supposes something boyond ; not, 
however, an unknown thing in itself causing sensations, 
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but a condition, or sine qua non, of their existence, with- 
out being a cause of their nature. In order to make this 
leap he supposes that we have beyond perceptions a con- 
ception of condition. His account of the origin of this 
conception is puzzling. “Although,” says he, “it is 
neither a Kantian d priori concept of the understanding, 
nor a Scholastic intellectual intuition of causal essences, 
nor yet, on the other hand, a mere record of de facto ex- 
perience, it is nevertheless an idea which is thoroughly 
and completely justified as true by de facto experience, 
provided that it is frankly acknowledged to be a conception 
which needs justification ; that is to say, a conception 
framed by conscious reaction on the part of the subject, 
whereby he interprets facts of perception, <fcc.” (i. 380). 
Whatever this origin of the conception of condition may 
be, it could not, any more than a Kantian category of 
cause, justify us in concluding anything more than a 
relation of perceptions as conditions of one another, seeing 
that they were supposed to be the whole data, and matter 
itself to be “ sensation-elements.” But what he proceeds to 
suppose is that, having the conception, and finding that 
the complex of perceptions needs accounting for, we infer 
a real condition, the solid interior of a bell. What 
we know, however, of this condition, according to him, has 
two limits : on the one hand, it is the condition only of 
the existence of our perceptions ; on the other hand, all 
wo know of its nature is our perceptions. Matter thus, 
which had at first been defined as a complex of per- 
ceptions objectified, now turns out to be a condition 
without which perceptions would not exist, but whose 
nature is known only as a complex of perceptions. 
Finally, according to him, having inferred matter as 
tho condition of our perceptions, we are entitled to 
infer that the condition of the existence of matter is 
God, whose nature, however, can be inferred only by 
practical reason from conscience. He avers that this 
“ metaphysic of experience ” is not idealism, or the tenet 
that consciousness is the only reality. It is realism — 
but inconsequent and inadequate realism, something like 
that of Spencer; according, indeed, more knowledge of 
the distinction between nature as condition of sensations 
and God as condition of Nature; but very like in holding 
that all we know of natural forces is our perceptions. We 
know moro, however, about a body, such as a bell, than 
either Spencer or Hodgson allows. We know, from the 
concomitant variations between its vibrations and our 
jjerceptions, that its vibrations are not mere conditions 
but real causes of our perceptions; and that those 
vibrations are not our perceptions, because we cannot 
perceive them, but are real attributes of the bell. It will 
be objected that they are merely possible perceptions. But 
as they really produce our real perceptions, they are them- 
selves not merely possible, but real or actual. A possible 
cause could not actually produce an actual effect. 

James Martineau (1805-1900) in A Study of Religion 
(1888), like Shadworth Hodgson, started from Kant, and 
tried to found on transcendental idealism “a return to 
dualism.” If there is one thing certain in the Kantian 
philosophy, it is its author’s perception that what is con- 
tributed by mind must not be extended to things beyond 
mind. Hegel only extended d priori forms to things by 
resolving things into thoughts. Mill also, in answer to 
those who would assign an d priori origin to the uniformity 
of Nature, says: “I must protest against adducing, as 
evidence of the truth of a fact in external nature, the dis- 
position, however strong or however general, of the human 
mind to believo it.” Yet Martineau, following Trendelen- 
burg, whose lectures he had attended in Germany 
forty years before, adopted, as his view of the limits of 
human intelligence, that Kant was right in making space 
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and time A priori forms of sense, but wrong in limiting 
them to sensations. But in order to make space a form of 
external things, Martineau had to take the external in 
space, by which Kant meant one sensation out of another, 
in the very different meaning of the self here and the not- 
self there. He facilitated this awkward transition by 
adding to Kant’s A priori forms of space and time an “ a 
priori form of alternative causality,” or, as he also called 
it, “ an intuition of causality involved in the elementary 
exercise of perception,” which is the key to his whole 
philosophy. He supposed that this intuition of causality 
arises when will is resisted, and, further sup}K>sing that 
causality requires decision between alternatives, concluded 
that the intuition of will resisted is an intuition of will 
against will, mine against other (i. 65). To pass over its 
confusion of A priori and intuitive, there are two fatal 
objections to this view. In the first place, the intuition 
of causality does not require will at all, because we often 
perceive one bodily member pressing another involuntarily; 
a man suffering from lockjaw neither wills nor can avoid 
feeling the pressure of his upper and lower jaws against 
one another. Secondly, though causality requires alter- 
natives in the material cause, e.g., wax may or may not be 
melted, the determination between them is not always a 
decision of will, but in physical causation depends on the 
efficient cause, e.g., the fire : as Aristotle says, when the 
active and passive powers approach, the one must act and 
the other suffer, and it is only in rational powers that will 
decides (Met. 0 5). Martineau’s philosophy thus falls to 
the ground, or rather stumbles at the start. We perceive 
and infer other causes than will. If allowed, howevor, to 
proceed, by combining A priori formB of space, time, and 
causality consisting of will, and holding that they are not 
only subjective but also objective forms, ho arrives at a theory 
of immediate perception of the external world, involving a 
knowledge of both phenomena and noumena, and a dualism 
of ego and non-ego, reciprocally cause and efFect, here and 
there in sj>ace, will vis-drvis to will. Founded on this 
theory of the limits of human intelligence is his theism. 
If, he said, wo consider cause and effect as judged by the 
observer of nature, we find that, while the cause of a 
phenomenon is always a noumenon, the relation between 
phenomena is, as Hume said, not a real causality. lie 
concluded that, in order to arrive at causality, one must 
throw oneself into the field as agent, and then one finds 
antagonist agents, other wills, and ultimately the will of 
God. All causality then is, according to him, our will and 
God’s will. “By self” says he, “we mean the will 
internal ; by * God ’ we mean the will external ; by cause 
we mean either; and as the two former come in.to our 
knowledge as terms of a relation under the category 
of the latter, it is impossible for either extreme to 
lapse into the other” (ii. 176). This theory reminds us 
at once of tho Fan theism of Hchoj>enhauor and the Pan- 
pneumatism of Hartmann. But it is superior to both, 
because it recognizes intelligence in all will, without 
confusing either with tho unconscious. Martineau also 
justly claimed to have freed the human will from the 
Pantheistic absorption which is inherent in the Panlogism 
of Hegel. But, with all these merits, his own theory 
that all causality is “will ms-b-vis to will” leads to 
strange consequences. He spoke of the will to shut a 
door against a furious wind. But this on his theory could 
only moan will to shut the door against God’s will, which is 
fate knocking at the door with a vengeance. In his 
eagerness to prove the causality of God% will he had to 
deny all secondary causes except our wills. He said that 
“ however wide the sweep and durable the continuance of 
the laws of physical change, they are entrusted with no 
causality of their own, but are only the modes of the 
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Divine action. The whole external universe then (external, 
I mean, to self-conscious beings), we unreservedly sur- 
render to the In-dwelling Will, of which it is the organised 
expression” (ii. 176). What then becomes of Nature? 
Like Spencer, Martineau used the term “ phenomenon ” 
in so many varieties of sense, that we cannot attach any 
definite meaning to his calling Nature “the assemblage 
of phenomena, i.e., of what comes and goes.” But we can 
understand what he meant when he said that no pheno- 
menon causes any change in any other phenomenon ; he 
meant that no body is a cause, and that God’s will and 
ours are the sole causes. This belittling of Nature, to 
magnify God and ourselves, deserts truth and defeats its 
own object. On the one hand, to deny that Nature is a 
vera causa , and resolve it into a sequence of phenomena, 
is to desert the truth that bodies aro real substances and 
real causes by their interresistant pressure: when, for 
example, I try to shut the door against tho wind, the 
wind’s pressure counteracts the door’s pressure directly and 
mine indirectly. On tho other hand, to set God’s will 
vis’drvis to man’s will is to make both ridiculous. God is 
the primary cause of all secondary causes, voluntary and 
involuntary; and, the greater the involuntary power of 
Nature, the mightier the voluntary power of the Creator 
and Governor of the world. Coeli enarrant Dei gloriam. 

A. J. Balfour in The Foundations of Belief being Notes 
Introductory to the Study of Theology (1895), begins by 
maintaining that the evidence of the senses is not a 
foundation of belief, and then expects us to believe in 
Nature and in God. Aristotle said that without sense 
there is no science, because there is no proceeding from 
universal without induction nor by induction without 
sense ; and, again, that perceiving nothing we could learn 
and understand nothing. Bacon said, “Nos vero non 
Acatalepsiam sed Eueatalepsiam meditamur et propo- 
minus : sensui enim non derogamus sed ministramus ; et 
intellectum non contemnimus sed regimus.” But Balfour 
lias revived that very “ Aoatalopsia ” of the New Academy. 
In Part II., chapter i., he makes three assumptions about 
the senses, and, without stopping to prove them, or even 
to make them consistent, deduces from them his thesis 
that the evidence of the senses is not a foundation of 
belief in Nature. He first assumes an immediate experi- 
ence of a body, e.g., a green tree ; and then deduces that 
the evidence of the senses proves now and then to be 
fallacious, because we may have an experience indistin- 
guishable from that of a tree but incorrect ; and further, 
that our perceptions are habitually mendacious, because 
all visual experiences are erroneous, as colour is a sensa- 
tion while the thing consists of uncoloured particles. 
This argument from a pure assumption is a confusion of 
sense and inference. The sense of vision perceives a 
sensibly visible picture, c.g ., green, which is always 
really as perceived : inference, usually rightly, though some- 
times wrongly, infers a tree, and always is wrong when 
it infers that a tree is green like sensible green, but right 
when it infers that a tree is green in reflecting correspond- 
ing undulations. In no case is the evidence of the senses 
fallacious or mendacious ; the fallacy is in the inference. 
He next assumes that we have no immediate experience 
of independent things such as has been gratuitously 
supposed, and by himself, but that what is immediately 
experienced is mental facts ; or in other words, that sense 
perceives sensations, feelings, or ideas ; while all else, e.g., 
a tree, is a matter of inference. On this quite new 
assumption of a sense of sensations he deduces that, from 
a perception of these mental facts, we could not infer 
material facts, e.g., a tree ; so that again the evidence of 
the senses does not afford trustworthy knowledge of the 
material universe. His deduction is logical ; but he has 
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forgotten to prove the assumption, and now confuses 
sensory operation with sensible object. Vision does not 
perceive a sensation of colour; it perceives a visible 
picture, e.g., green, which is in the organism, but has 
never been proved to be a mental fact, or not to be a 
material fact So touch perceives not a sensation of 
pressure, but a pressure which is a material fact in the 
organism. From a material pressure within we logically 
infer a material pressure outside. He thirdly assumes an 
appendix to the second assumption : he assumes that sense 
perceives mental sensations with succession but without 
causality, because no kind of cause is open to observation. 
On thiB assumption of a sense of sensations but not of 
causality he deduces that we could not from such data 
infer any particular kind of cause, or a bodily cause, e.g., 
a tree, or indeed any cause at all, or any event beyond 
perception, without assuming the principle of causation 
that Nature is uniform in cause and effect over great in- 
tervals of time and space, assuming it without ex^rience 
ready-made, and believing it beforehand. But he gives 
absolutely no proof of the assumption that there is no 
sense of causality. Thero is none in the subsidiary senses, 
because none of them perceives the pressures exerted on 
them. But the primary sense of touch perceives one 
bodily member causing pressure on another, reciprocally, 
within the organism, »from which wo infer similar particular 
pressures caused between tlio organism and the external 
world; but without needing the supposed stupendous 
belief and assumption of the uniformity of Nature, which 
is altogether ignored in the inferences of the ordinary man. 
Finally, as touch perceives reciprocal pressure within, and 
tactile inference infers it without, touch is the primary 
evidence of the senses which is the foundation and logical 
ground of our belief in Nature as a system of pressing 
bodies. Balfour, however, having from unproved assump- 
tions denied the evidence of the senses, and the rational 
power of using them to infer things beyond oneself, has 
to look out for other, and non-rational, foundations of 
belief. He finds them in the needs of man. According 
to him, we believe in Nature because it satisfies our 
material needs, and in God because He satisfies our spiritual 
needs. But bare need, e.g ., a pang of hunger, is no- cause 
of belief beyond itself; and desire, or need of something 
prospective, e.g., a desire of food, is effect, not cause, of a 
previous belief that there is such a thing, and of a present 
inference that it may again be realized. Moreover, when 
the belief or inference is uncertain, need even in the shape 
of desire is not in itself a foundation of belief in the thing 
desired : to need a dinner is not to believe in getting it ; 
and, as Aristotle said, “ there is a wish for impossibilities.” 
It is fair, however, to add that Balfour has a further 
foundation for the belief in Nature, the survival of the 
fittest, by which those only would survive who possessed 
and could transmit the belief. But here he fails exactly 
as Darwin himself failed. Darwin said, given that 
organisms are fit, they will tend to survive; but he 
failed to show how they become fit. Balfour says, given 
that men believe in Nature, they will survive ; but ho 
fails to show how they come to believe in it. Inference 
from sense is the one condition of all belief in anything 
beyond oneself, whether it be Nature, or Authority, or 
God ; and it is the one condition of all needs, which are 
not mere feelings, but desires of things. The result of 
undermining this sure foundation emerges in Balfour’s 
attitude to the beliefs themselves. He holds that space, 
time, matter, motion, force, are all full of tho insoluble 
contradictions supposed by Spencer; and that all our 
beliefs, in Nature and in God, stand on the same footing 
of approximations. Hence his really valuable arguments 
from Nature to God sink to the problematic form — there 


689 

may be Nature ; if so, there is God. Such is the modem 
u Acatalepsia,” which arises from denying the evidence of 
the senses, and from citing the transfigured realism of 
Spencer instead of the original realism of Aristotle, about 
whom Balfour speaks as follows : “ It would be difficult, 
perhaps impossible, to sum up our debts to Aristotle. 
But assuredly they do not include a tenable theory of 
the universe.” 

(4) The Past and Future of Metaphysics. — Aristotelian 
realism is the strong point of Roman Catholic philosophy. 
As interpreted by Thomas Aquinas, it is now in danger 
of becoming a dogma. In 1879 Pope Leo XIII. addressed 
to the bishops the Fncyclica JStemi Pattis, which con- 
tained the words, Sancti Thomae sapient iam restituatis et 
quant latmime propagetis. From the Roman Catholic 
point of view, this reaction to “Thomism ” was a timely 
protest against modem metaphysics. It was founded 
ui>on a feeling of uneasiness at a growing tendency among 
Roman Catholic writers not only to treat theology freely, 
but to corrupt it by paradoxes. Thus the French philo- 
sophy of Cousin was suspected by the Vatican of pan- 
theism; the German philosophy of Gunther, “Cartesius 
correctus,” was condemned at Rome in 1857 ; and in 1888 
the Italian philosophy of Rosmini, which leant towards 
German idealism, was condemned by Leo XIII. himself. 
Tho Jesuits regarded modern philosophy as the pathology 
of human reason, and they were at the bottom of the 
movement. Perliaps they were not altogether mistaken. 
One cannot but feel regret at seeing the Reformed 
Churches blown about by every wind of doctrine, and 
catching at straws now from Kant, now from Hegel, and 
now from Lotze, or at home from Green, Caird, Martineau, 
Balfour, and Ward in succession, without ever having con- 
sidered the basis of their faith ; while the Roman Catholics 
are making every effort to ground a Universal Church on a 
sane system of metaphysics. However this may be, the 
power of the movement is visible enough from the spread 
of Thomism over the civilized world, and in England from 
the difference between the freer treatment of metaphysics 
by some of our Roman Catholic writers and that which 
has arisen under the immediate influence of Thomism. 
J. H. Newman (1801-1890), maintaining the authority 
of conscience and the probabilism of the understanding, 
concluded to the necessity of a higher authority in the 
primitive Church. W. G. Ward was a philosophical 
critic of Mill. St George Mivart, in The Ground-work of 
Science (1898), maintained tho reality of an active causative 
power underlying Nature, and the dignity of human 
reason, from an independent point of view. On the other 
hand, more under the influence of the Thomist reaction 
Thomas Harper has published The Metaphysics of the 
School (1879, <fec.), describing scholasticism, as it appears 
in tho works of Aquinas ; and The Manuals of Catholic 
Philosophy, edited by R. F. Clarke, include General 
Metaphysics (1890), by J. Itickaby, who effectively criticizes 
Hegel by precise distinctions, which, though scholastic, 
did not deserve to be forgotten. 

The Thomist reaction has had a good effect in the way 
of encouraging the study of Aristotelian philosophy, in 
itself and as modified by Aquinas. Nevertheless, the 
world cannot afford to surrender itself to Aristotle, or to 
Aquinas ; the master had too many weak points, and the 
commentator has corrected too few of them. Aristotle 
could not know enough, physically, about Nature to 
understand its matter, or its motions, or its forces ; and 
consequently he fell into the error of supposing a primary 
matter with four contrary primary qualities, hot and 
cold, dry and moist, forming by their combinations four 
simple bodies, earth, water, air, and fire, with natural 
rectilineal motions to or from the centre of the earth'; to 
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which he added a quintessence of ether composing the 
stars, with a natural circular motion round the earth. 
Metaphysically, he did not, indeed, as is often supposed, 
think the nature of substance to be matter and form, 
because in his view God is a substance, yet with no matter ; 
but he did think that every natural substance, or body, is 
a concrete whole, composed of matter and form different 
from matter. He thought that besides proximate matter, 
or one body as matter of another, there is a primary 
formless matter beneath all bodies, capable of becoming 
all in turn, but itself potentially, not actually, substance. 
He thought not only that a form, or essence, is something 
different from, and at most conjoined with, matter in a 
concrete body, but also that in all the bodies of one kind, 
e.g., in all men, there is one undivided form or essence, e.g., 
rational animal, communicated from one member to anothor 
member of the kind, f ?.</., from father to son, by what we 
still call, though without any meaning, the propagation of 
the species. Ho thought, in consequence, that the prin- 
cipium individmtionis, which differentiates two members 
of the kind, e.g., Socrates and Callias, is their one form 
or essence only as conjoined with different matters, e.g ., 
different bones and flesh. He thought, moreover, that the 
one form of a kind is an original essence (to tl fjv emu), 
which is uncreate ; and, in order to avoid the “ separate 
forms ” supposed by Plato, ho concluded that the world 
of Nature must be eternal, in order that each original 
essence may from eternity always bo in some individual 
or another of its kind. On this assumption of the eternity 
of the world, God could not be a Creator. Aristotle 
thought that God is only prime mover, and that too only 
as the good for the sake of which Nature moves; so 
that God moves as motive. Psychologically, Aristotle 
applied his dualism of matter and form to explain the 
antithesis of hotly and soul, so that the soul is the form, 
or entelechy, of an organic body ; and ho applied the same 
dualism to explain sensation, which he supposed to bo 
reception of the sensiblo form or essence, without the 
matter, of a body, e.g., of the form of white, without the 
matter, of a white stone. He thought tiiat in the soul 
(cV ry tf'vxfi) there is a productive intellect and a passive 
intellect, and that, when we rise from sense by induction, 
tho productive causes the passive intellect to receivo tho 
universal form or essence, e.g., of all white things ; and he 
thought that this productive intellect is our immortal faculty. 
Lastly, ho thought that, while other operations have, in- 
tellect (vovs) has not, a bodily organ; and hence ho becamo 
responsible for the fancy that thero is a break in bodily con- 
tinuity between sense and will, while intellect is working out 
a purely immaterial operation of soul, resulting from the 
former and tending to the latter. It is evident that a philo- 
sophy containing so many questionable opinions is not fit to 
be made into an authoritative orthodoxy in metaphysics. 

Now these, on the whole, arc tho very opinions of 
Aquinas (1225-1274), except so far as they were clearly 
inconsistent with the Christian faith. Aquinas thought, 
os an article of faith, that the world began, and that God 
is its Creator. This Christian difference from Aristotle 
involved a change of detail in the theory of essences and 
of universals generally. Aquinas thought that before 
the creation tho one eternal essence of any kind was an 
abstract form, an idea in the intellect of God, like tho 
form of a house in the mind of a builder, ante rem ; that 
after the creation of any kind it is in re, as Aristotle 
supposed ; and that, as we inen think of it, it is post rem , 
as Aristotle also supposed. Of this view the part which 
was not Aristotle's, the state of “ universalia ante rem,” was 
due to the Neo-Platonists, who interpreted the “ separate 
forms ” of Plato to be ideas in intellect, and handed down 
their interpretation through St Augustine to the mediieval 


Bealists like Aquinas, who thus combined Neo-Platonism 
with Aristotelianism. Hence too Aquinas opposed essence 
to existence much more than Aristotle did. Lastly, at 
a Christian, he supposed the whole soul to be immortal, 
and to form for itself a new body after death. But* 
with these modifications he accepted the general physics 
of Aristotle, tho metaphysical dualism of matter and form, 
and the psychology founded upon it. The Thomism, 
therefore, of our day is wrong, from a metaphysical point 
of view, so far as it elevates Aristotelianism, as seriously 
modified but not fundamentally corrected by Aquinas, 
into an authoritative orthodoxy in metaphysics. 

Centuries elapsed after Aquinas before Galileo and his 
successors reformed natural science, and before Bacon 
destroyed the metaphysical dualism of matter and form 
by showing that a form in Nature is only a law of the 
action of matter, and that, as the action of a body is as 
individual as the body, the form is eternal only in thought 
( ratione ). The psychology of Aristotle and Aquinas thus 
became impossible ; for, if the form of a body is only a 
mode of matter, to call one’s soul the form of one’s body 
is to reduce it to only a mode of matter, and fall into 
materialism. Hence Descartes began the reform of 
psychology not only by the appeal to consciousness, “I 
think,” but also by opposing body and soul, no longer as 
matter and form, but as different substances. These great 
improvements, due to the genius of Galileo, of Bacon, of 
Descartes, are tho fresh beginnings of modern thought, 
from which we dare not turn back without falling into 
obscurantism. What, then, is the future of metaphysics ? 
We must return not to the authority but to tho study of 
Aristotle. Tho independence of metaphysics as the science 
of being, the principles of contradiction and excluded 
middle with their qualifications, the distinction without 
separation between substance and attributes, the definition 
of substance as a distinct individual thing, the discovery 
that the world consists of substances existing apart but 
related to one another, the distinction between material 
and efficient causes or matter and force, the recognition 
both of tho natural and of the supernatural — all these and 
many other half-forgotten truths are the reasons why we 
must always begin with the study of Aristotle’s Meta- 
physics. But their incompleteness shows that we must go 
forward from Aristotle to Bacon and modern science, and 
even pass through the anarchy of modern metaphysics, in 
the hope that in the future we may discover as complete 
an answer as possible to these two questions : — 

1. What is the world of things we know? 

2. How do we know it ? 

PaiNcu*AL Authorities since 1874. I. German:— R. 
Avknaiuus. Kritik der reinen Erfahrung , 1888-90. — L. BtJcn- 
nkk. Im Dicnstc dcr Wahrheit , 1900. — K. DOhking. Cur sub 
der Philosophie } 1875. — G. T. Eicon ner. Die Tagcsansicht gegenilber 
der Nachtanricht , 1879. — E. Haeckel. Die Weltrdthscl, 1899. — 

E. von Hartmann. Das Grundproblem der Erkcnntnissth corie, 
1889; and Die Weltanschauung dcr Modemen Physik, 1902. 
— J. H. von Kirchmann. Ueber die Prindpien des Rcalis - 
nius, 1875. — E. Laah. Idealismus und Positivisms , 1879, 
Ac.— R. H. Lotzk. Metaphysik , 1879.— F. Paulsen. Ein- 
leitung in die Philosophic, 1892. —A. Rieul. Der philo - 
sophische Kritidsmus , 1876, Ac. — W. Schuppe. Grundriss der 
Erkenntnisthcorie u. Logik, 1894. — F. Ueberweq. Geschichte 
der Philosophic, od. Heinze, 1897. — W. Wundt. System der 
Philosophic, 1889 ; Einlcitung in die Philosophic , 1901. II. 
English: — A. J. Balfour. The Foundations of Belief, 1895.— 

F. H. Bradley. Appearance and Reality, 1893.— E. Caird. 
Essays, 1892.— W. K. Clifford. Lectures and Essays, 187$. — 
T. H. Green. Prolegomena to Ethics, 1883. — T. Harper. The 
Metaphysics of the School, 1879, Ac. — S. H. Hodgson. The Meta- 
physic of Experience, 1898. — S. S. Laurie. Mctaphysica Nova et 
Vetusta, 1884, 1889.— G. II. Lewes. Problems of Life and Mind, 
1874-79.— J. M'CjOSH. The Prevailing Types of Philosophy, 1891. 
J. Maktineau. A Study of Religion, 1888. — A. W. Momerik. 
Personality, 1879.— K. Pearson. Grammar of Science, 1892, 1900. 
— J. Rickaby. General Metaphysics, 1890. — G. J. Romanes. Mind 
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and Motion and Monism, 1895. — F. 0. 8. Sohili.br. Riddles 
of (ho Sphinx, 1891. — A. Seth. Hegelianism and Personality , 
1887.— J. Ward. Naturalism and Agnosticism, 1899. III. 
Frmch: — E. Boutroux. De la Contingents dee Lois de la 
Nature, 1874. — A. FouillAe. Le MouvemerU Idialiste, 1896. — 
Paul Janet. Lee Causes Pinoles , 1877. — C. Rknouvier. La 
Nouvelle Monadologie , 1899. — E. Vacherot. Le Nouveau Spirit- 
ualisms, 1884. (t. Ca.) 

Meteor. — Meteors, or shooting stars, as they are 
familiarly called, are minute bodies which, moving through 
space, are raised to incandescence by encountering the 
atmosphere of the earth. Qreat swarms of these bodies 
move in streams along common orbits. The outburst of 
several meteors belonging to the same stream is called a 
shower, and every shower has a radiant point from which 
the paths of all its meteors are directed. During the last 
quarter of the 19th century a large number of radiant points 
of meteoric showers have been made out. The number 
of such points known in 1876 was 850, whereas in 1899 
it had risen to 4400, but they do not all represent differ- 
ent systems. Tho great majority of meteoric streams are 
very feeble, but the displays arising from a* few recur at 
intervals with brilliant effect. The following is a list of 
the dates and radiants of some of the principal showers : — 


Date. 

Radiant 
R.A. Dec. 

Date. 

Radiant 

It. A. Dec. 

J an. 2—3 

230° + 53° 

Aug. 80-Sept. 2 

47° + 43° 

Feb. 10-15 

74 +43 

Sopt. 10-15 

62 +37 

March 1 

186 + 5 

Sept. 21-22 

74 +41 

March 28 

263 + 62 

Oct. 2 

230 +52 

April 19-22 

270 +33 

Oct. 18-20 

92 +15 

May 2-0 

338 - 2 

Oct. 29-Nov. 1 

43 +22 

May 11-18 

231 +27 

Nov. 2 

55 + 9 

May 30 

333 +27 

Nov. 14-16 

151 +22 

June 3-7 

250 -22 

Nov. 20-23 

63 +22 

July 15-19 

314 +48 

Nov. 23-24 

25 +44 

July 28-30 

339 -12 

Nov. 25 

154 +40 

Aug. 10-12 

45 +57 

Dec. 6 

80 +23 

Aug. 12-15 1 

292 +53 

Dec. 10-12 

108 +33 

Aug. 21-23 

291 +G0 

Dec. 12 

119 +29 


The August shower of Perseids is annually visible for 
several weeks (July 11 to August 20), the radiant having 
a daily motion of 1° to the E.N.E. The October Orionids 
are to be seen during three weeks from a fixed radiant. 
Somo showers appear to be of short duration, while others 
continue for several weeks, if not months. Probably more 
than 100 meteor showers of very feeble character are in 
action on every night of the year. The Lyrids (April 
19-22), Leonids (November 14-16), and Andromedids 
(November 23-24) are periodical, and sometimes make 
brilliant displays. The Quadrantids (January 2-3), Per- 
8eids (maximum, August 10-12), Orionids (October 18-20), 
Qeminids (December 10-12), and other systems recur 
annually without any great variation of strength. Bright 
returns of the Leonids will probably be witnessed in Nov- 
ember 1933, 1934, 1966, <kc. The Andromedids should 
reappear in November 1905, in 1912-13, and 1918-19. 

In tho spectroscope most bright meteors show the green 
line of magnesium as a principal constituent. In a large 
meteor of 26th July 1873, Professor Konkoly remarked 
the lines of magnesium and sodium. Other lines in the 
red and green have been seen, and found by comparison 
identical with tho lines of marsh gas. Bright meteors 
often emit the bluish white light suggestive of burning 
magnesium. In addition to magnesium and sodium, the 
litres of potassium, lithium, and also the carbon ilutings 
exhibited in cometary spectra have been seen. 

The movements of those meteorites which have actually 
been seen to fall upon tho earth have been investigated 
by Professor Newton with a view to ascertaining the 
character of their orbits. In the great majority of cases 
he found that they had moved in direct orbits, inclined 
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less than 90°, and that their perihelion distances were 
between 0*5 and 1*0, the earth’s distance from tho sun 
being unity. His opinion was therefore that the large 
meteorites moving in our solar system are allied much 
more closely with the group of short-period comets than 
with parabolic comets. This is true also of the large, 
slow -moving fireballs which are consumed in our atmo- 
sphero and do not reach the ground. The writer, compar- 
ing a large number of observations of these objects which 
appeared during tho 19th century, finds that the majority 
travelled slowly from radiant points near the horizon, and 
from directions in which they must necessarily have over- 
taken the earth in her orbit. This suggests a community 
of origin between stony meteorites which have been seen 
to fall, fireballs which are burnt up and dissipated in the 
air, and comets of short period. 

Meteoric observation has depended upon rough and 
hurried eye-estimates in past years, but the importance 
of ensuring greater accuracy by means of photography has 
recently been recognized. At Yale, Harvard, and North- 
field observatories and at Vienna, photographic determina- 
tions were made of the radiant of the inconspicuous 
Leonid meteor-shower of 1898. They give a mean of 
It. A. 151° 33', Dec. + 22° 12'. This is probably much more 
correct than tho average place of 109 various eye-deter- 
minations of the same radiant, which put it at R.A. 
149° 40', Deq. + 22° 42'. In 1899 elaborate prepara- 
tions were made in various places to observe the shower 
and to obtain photographic trails of as many meteors as 
possible, but the expected display failed to assume a strik- 
ing character, and tho photographic method resulted in 
practical failure. Calculations indicate that the group of 
meteors has been disturbed by the powerful attraction of 
Jupiter and Saturn, and that probably the swarm passed 
more tlian a million of miles inside the earth’s orbit instead 
of nearly intersecting it as formerly. But as wc do not 
know the exact width of the stream or the amount of the 
perturbations it has suffered, the display may yet recur 
with some of its former brilliancy. 

About 18G6 the orbit elements of four well-observed 
comets were found to present a great affinity to, if not 
actual identity with, the orbits of four of the best-known 
and most brilliant meteoric streams. More recent years 
have added few, if any, well-defined correspondences of 
similar character, though the orbit of a shower of Aqua- 
rids, occurring early in May, offers a suggestive resem- 
blance to the path of Halley’s comet. It may be thought 
surprising, when the largo number of cometary and 
meteoric systems are considered, that so few accordances 
have been detected, but the explanation is that really very 
few comets pass near enough to the earth to give rise to 
showers of meteors. Of eighty comets observed during 
tho twenty years ending 1893, Professor Ilcrschel found 
that only two, viz., Denning’s comet of 1881 and Finlay’s 
of 1886, approached comparatively near to the earth’s 
path, the former within 3,000,000 miles and the latter to 
within 4,600,000. (See Comets.) 

Authorities.— Com, vi ku Gravier. Jlcchcrchcs sur Us iioiles 
filantes. Paris, 1845 ; Recherches sur Us mdtdorcs. Paris, 1859. 
— Baden Powell and A. S. Heusoilel. Reports of the British 
Association . London, 1848 to 1880.— Schiaparelli. Entwurf 
einer astronomischen Theorie dcr Slemschnuppen. 1871. — Kirk- 
wood. Comets and Meteors . Philadelphia, 1873.— Brkdichin. 
Sur V origins des iioiles filantes. Moscow, 1889. — Guillkmin. 
Lee iioiles filantes. Paris, 1889. — Eastman. Progress of 
Meteoric Aslnmomy in America . Washington, 1890. — Lockyer. 
The Meteoritic Hypothesis . London, 1890. — Kleiber. The 
Orbits of Meteor Streams. St Petersburg, 1891. — Huber. 
Slemschnuppen , Fcucrkugeln. Meteorite und Meteor -schwdrme, 
Bern, 1894. — Denning. The Qreat Meteoric Sh outer of November, 
London, 1897. General Catalogue of Radiant Points , London, 
1899. (w. F. D.) 
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P ROPERLY speaking, meteorology is the study of 
all the phenomena of the gaseous atmosphere that 
surrounds the earth and extends to some unknown outer 
surface that marks the beginning of the so-called interstellar 
space. These phenomena may be studied either individu- 
ally or collectively. The collective study has to do with 
statistics and genera] average conditions, sometimes called 
normal values, and is known as Climatology. The study of 
the individual items may be either descriptive, explanatory, 
physical, or theoretical. Physical meteorology is again 
subdivided according as we consider either the changes that 
depend upon the motions of masses of air or those that 
dei>end upon the motions of the gaseous molecules ; the 
former l>elong to hydrodynamics, and the latter are mostly 
comprised under thermodynamics, optics, and electrics. 

The genoral problems of climatology are best presented in the 
Lehrbuch of Dr Julius Ilatm (second edition, Strasburg, 1896). 
The general distribution of temperature, winds, and pressure over 
the whole globe was first given by Buchan in charts published by 
the Royal society of Edinburgh in 1868, and again greatly revised 
and improved in the volume of the (Challenger reports devoted to 
meteorology. The most complete atlas of meteorology is Huclmu 
and Ilerbertson's edition of Bartholomew’s Mias, published in 
London in 1899. Extensive works of a more general character 
have been published by the London Meteorological Office, and the 
Deutsche Scowarte for the Atlantic, Pacific, and Indian Oceans. 
Daily charts of atmospheric conditions of the whole northern 
hemisphere were published by thoU.8. Weathcu Bureau from 1876 
to 1883 inclusive, with monthly charts for succeeding years. The 
physioal problems of meteorology wore discussed in Ferrel’s Iteceni 
Advances in Meteorology, Washington, 1885. Mathematical papers 
on this subject will be found in the author’s collection known as 
The Mechanics of the Earth's Atmosphere, second edition, Washing* 
ton, 1893 ; the memoirs by Helmholtz and Von Bezold contained 
in this collection have bceu made the basis of a most important 
work by Brillouin, Paris, 1898, entitled Vents Contigus ct miagcs. 
A general summary of our knowledge) of the mechanics and physics 
of the atmosphoro is contained in the Report on the International 
Cloud Work by F. II. Bigelow, Washington, 1900. The extensive 
treatise on meteorology by Dr JuliuN Hann (1901) is an authoritative 
work. The optical phenomena of the atmosphere are well treated 
by Mascart in his Trait/. d'Optiquc, Paris, 1891-98. Of minor 
treatises especially adapted to popular reading, or to school use, 
or collegiate courses of study, we may mention thoso by Sprung, 
Berlin, 1885; Forrcl, New York, 1890; Angot, Paris, 1898; 
Davis, Boston, 1893; Waldo, New York, 1898; Van Bebber, 
Stuttgart, 1890 ; Moore, Loudon, 1893 ; Russell, Now York, 1896. 


I. Fundamental Physical Data. 

Atmospheric air is a mixture of nitrogen, oxygen, 
aqueous vapour, carbonic acid gas, ammonia, argon, neon, 
helium, and possibly traces of free hydrogen and hydro- 
carbons. The proportions in which these gases are present 
are quite constant, except that the percentage of 
aqueous vapour is subject to largo variations. In an 
atmosphere that is saturated at the temperature of 
90° F., as may occur in such a climate as that of 
Calcutta, the water may he 2i j>er cent, of the whole 
weight of any given volume of air. When this aqueous 
vapour is entirely abstracted, the remaining dry gas is 
found to have a very uniform constitution in all regions 
and at all altitudes where examination has been carried 
out. In the so-called dry atmosphere the relative weights 
are about as follows; — Oxygen, 23*16; nitrogen and 
argon, 76*77 ; carbonic acid, 0*04 ; ammonia and all other 
gases, less than 0*01 in the lower half of the atmosphere, 
but probably in larger jwreentages at great altitudes. The 
two constituents, argon and neon, were discovered by 
Rayleigh and Ramsay in January, 1895 ; in 1898 Ramsay 
and Travers announced the presence of krypton. The 
density of argon is about 19*9, that of oxygen 16, and 


that of nitrogen 14, when hydrogen is unity. Dewar 
has so perfected the process of reaching low temperar 
tures that liquid hydrogen has been produced, and by its 
means all the more easily condensed gases contained in 
atmospheric air have been removed, so that there is left 
in the experimental tube a minute quantity of less 
condensible gases, such as helium. These exceedingly 
volatile components of the atmosphere cannot apparently 
be held down to the earth by the attraction of gravitation, 
but are continually diffusing through the atmosphere out- 
wards into interstellar sjiace, and possibly also from that 
region back into the atmosphere. There are doubtless 
other volatile gases filling interstellar fq>ace and occasion- 
ally entering into the atmosphere of # the various planets as 
well as of the sun itself ; even the hydrogen and hydro- 
carbons that escape from the earth into the lower atmo- 
sphere undoubtedly ascend to regions inaccessible to man 
and slowly diffuse into the outer space. The laws of 
diffusion show that for each gas there is an altitude at 
which as many molecules diffuse inwards as outwards in a 
unit of time. This condition defines the outer limit of 
each particular gaseous atmosphere, so that we must not 
imagine the atmosphere of the earth to have any general 
boundary. The only intimation we have as to the presence 
of gases far above the surface of the globe conies from the 
phenomena of the refraction of starlight, the morning and 
evening twilight, and especially from the shooting stars which 
suddenly become luminous when they pass into what we 
call our atmosphere. Such observations are supposed to 
show that there is an appreciable quantity of gas at the 
height of one hundred miles, where it may have a density of 
a millionth part of that which prevails at the earth’s surface. 

According to Professor E. W. Morley, of Cleveland, 
Ohio, the relative proportions of oxygen and nitrogen vary 
slightly at the surface of the earth according as the areas 
of high pressure and low pressure alternately pass over the 
point of observation ; his remarkably exact work seems to 
show a possible variation of a small fraction of 1 per cent., 
and he suggests that the air descending within the areas of 
high pressure is probably slightly poorer in oxygen. The 
proportion of carbonic acid gas varies appreciably with the 
exposure of the region to the wind, increasing in propor- 
tion to the amount of the shelter ; it is greater over the 
land than over the sea, and it also slightly increases by 
night-time as compared with day, and in the summer and 
winter aB compared with the spring and autumn months. 
During the year 1896 Professor Arrhenius in the L . E. D, 
Philosophical Magazine , and in 1 899 Professor Chamberlin 
in the American Geological Journal , published memoirs in 
which they argue that a variation of several per cent, in 
the proportion of carbonic acid gas is quite consistent with 
the existence of animal and vegetable life, and plausibly 
explains the cold climate of any glacial period. The 
question whether free ozone exists in the atmosphere is still 
debated, but there seems to be no satisfactory evidence of 
its presence, except possibly for a few minutes in the 
neighbourhood of, and immediately after, a discharge of 
lightning. In the case of still air the general proportions 
of the principal gases up to considerable altitudes can be 
calculated with close approximation by the laws of diffusion 
and elastic pressure ; on the other hand, actual observations 
show that the rapid convection going on in the atmosphere 
changes these proportions and brings about a fairly uni- 
form percentage of oxygen, nitrogen, and carbonic acid gas 
up to a height of ten miles. The quantity of aqueous 
vapour is controlled by temperature quite as much as by 
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convection, and has very little to do with diffusion ; the 
law of its distribution in altitude has been well expressed 
by Hann by the simple formula: log a® log e 0 - A/6517 
where A is the height expressed in metres and e and are 
the vapour tensions at the upper station and sea-level 
respectively. Thus, if the vapour tension is 10 millimetres 
at sea-level corresponding to saturation at a temperature 
of' about 11* C. or 52° F., then the pressure and the 
dew-point at other altitudes should be about as follows : — 


Altitude. 

Vapour 

Preaauro. 

Dow*Point. 

Kil. 

Mm. 

•c. • 

0 

10*00 

+ 11-4 

5 

6*87 

+ 5*8 

10 

4*59 

+ o-i 

15 

2*98 

- 5-0 

20 

1*88 

-10-6 

30 

0-64 

- 22-0 

40 

0*18 

-34*2 

60 

0-04 

-48-0 

60 

0 00 

? 


In addition to the gases and vapours in the atmosphere, 
both meteorology and hygiene have come to consider the 
motes of dust as very important constituents. The 
aqueous particles that constitute cloud, fog, and haze are 
also important. As all these float in the air, slowly 
descending, but resisted by the viscosity of the atmosphere, 
their whole weight is added to the atmosphere and becomes 
a part of the barometric record. When the air is cooled 
to the dew-point and condensation of the vapour begins, it 
takes place first upon the atoms of dust as nuclei ; conse- 
quently, air that is free from dust is scarcely to be found 
except within a mass of cloud or fog. 

According to a calculation published in the U.S. 
Monthly Weather Review for February 1899, the total 
mass of the atmosphere is 1/1,125,000 of tho mass of the 
earth itself, but, according to Professor R. S. Woodward 
(see Science for January i900), celestial dynamics shows 
that thoro may possibly be a gaseous envelope whoso weight 
is not felt at the earth’s surface, since it is held in dynamic 
equilibrium above the atmosphere ; the mass of this outer 
atmosphere cannot exceed y^^th mass the earth, 
and is probably far less, if indeed it be at all appreciable. 

There can be no proper study of meteorology without a 
consideration of the various physical properties 
PityalcMl 0 f t j AQ atmosphere’s gases and vapours, each of 
pnpe cm. pi a y a an independent part, and yet also 

reacts upon its neighbours. 

Conductivity. — Dry air is a poor conductor of heat, its 
coefficient of conduction being expressed by the formula : 
0*000 0568 (1 +-0*001 902) where the temperature (t) is 
expressed in centigrade degrees. This formula states the 
fact that a plate of air 1 centimetre thick can conduct 
through its substance for every square centimetre of its 
area, in one second of time, when tho difference of tempera- 
ture between two faces of the plate is V C., enough heat 
to warm 1 gram of water 0*000 0568° C., or 1 gram of air 
0*000 239° C., or a cubic centimetre of air 0*1850° C., if 
that air is at the standard density for 760 millimetres of 
pressure and 0 degrees of temperature centigrade. 

Diathermancy . — Tho air is extremely diatherinanous or 
transparent to tho general transmission of radiant heat. 
In general the coefficient of transmission increases as the 
heat waves become longer, but certain wave-lengths or 
kinds of heat are specifically absorbed. Tho general co- 
efficient of transmission for a zenithal sun is 0*4 at the 
violet and 0*8 at the red end of the spectrum. By the 
specific absorption certain long wave-lengths are entirely 
cut off by aqueous vapour and others by the carbonic acid 
gas, so that in general the atmosphere appears to be more 


transparent to the short wave-lengths. When the zenithal 
sun’s rays fall upon a station whose barometric pressure is 
760 millimetres, then only from 50 to 80 per cent, of the 
total heat reaches the earth’s surface, and thus the general 
coefficient of transmission for the thickness of one 
atmosphere is usually estimated at about 60 per cent. Of 
course when the rays are more oblique, or when haze, dust, 
or cloud interfere, the transmission is still further dimin- 
ished. In general one-half of the heat received by the 
illuminated atmosphere is absorbed by it, leaving the other 
half to reach tho surface of tho ground, provided there he no 
intercepting clouds. The thermal conditions actually ob- 
served at the immediate surface of the globe may therefore 
be of minor importance in the mechanism of the atmosphere. 

Specific Heat . — The capacity of the air for heat varies 
according as the heat increases the volume of the air 
expanding under constant pressure, or the pressure of 
the air confined in constant volume. Tho specific heat 
under constant pressure is about 1*406 times the 
specific heat under constant volume. The numerical 
value of the specific heat under constant pressure is 
about 0*2377 ; that is to say, that number of calories, 
or units of heat, is required to change the temperature of 
1 gram of air by 1° C. This coefficient holds good, 
strictly speaking, between the temperatures minus 30° 
and plus 10° O., and there is a very slight diminution 
for higher tenqteratures up to 200°. 

Radiating Power . — The radiating power of dry air is 
so small that it cannot bo measured quantitatively, but 
the spectroscope and bolometer demonstrate its existence. 
The coefficient of radiation of the moisture diffused in the 
atmosphero is undoubtedly much larger than that of the 
particles of dust and cloud, and is nearly equal to that 
of a lamp-black surface, or unity. From the normal 
diurnal change in temperature at high and low 
stations, it should be possible to determine the general 
coefficient of atmospheric radiation for the average 
condition of the air in so far as this is not obscured 
by the influence of tho winds. This was first done 
by Maurer in 1885, who obtained a result in calories 
that may be expressed as follows : — The total radiation 
in twenty-four hours of a unit mass of averago dusty 
and moist air towards an enclosure whose temperature is 
1° lower is sufficient to lower the temperature of the 
radiating air by 3*31° C. in twenty-four hours. This 
very small quantity was confirmed by the studies of 
Trabert, published in 1892. The direct observations of 
Hutchins on dry dusty air, as published in 1890, gave 
a much larger value — evidently too large. The in- 
vestigation of this subject prosecuted by Professor F. W. 
Very at the Allegheny Observatory, and published as 
“ Bulletin G” of the U.S. Weather Bureau, shows the 
character and amount of tho radiation of several gases, 
and especially the details of the process going on under 
normal conditions in the atmosphere. 

Density. — The absolute density or weight of a cubic 
centimetre of dry air at the standard pressure, 760 
millimetres, and temperature 0“ C., is 0*001 29305 grams ; 
that of a cubic metre is 1*29305 kilograms; that of a 
cubic foot is 0*08071 pounds avoirdupois. 

Expansion. — The air expands with heat, and the ex- 
pansion of aqueous vapour is so nearly the same as that 
of dry air that the same coefficient may be used for the 
complex atmosphere itself as a whole. The change of 
volume may be expressed in centigrade degrees by the for- 
mula V = V 0 (1 +0*000 3665$), or in Fahrenheit degrees 
V~V 0 (1+0*000 237*). 

Elasticity. — The air is compressed nearly in proportion 
to the pressure that confines it. The pressure, tempera- 
ture, and volume of a true gas are connected by the* 
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equation pv** RT, where T is the absolute temperature 
or 273* plus the centigrade temperature; p is the 
barometric pressure in millimetres and v the volume 
of a unit mass of gas, or the reciprocal of the density 
of the gas. The constant R is 29*272 when the 
centimetre, the gram, the second, and the centigrade 
degrees are adopted as units of measure, and differs 
for each gas. The number just given relates to dry 
atmospheric air. For aqueous vapour in a gaseous 
state and not near the point of condensation R has the 
value 47*061. For ordinary air in which x is the mass 
of the aqueous vapour that is mixed with the unit mass 
of dry air, the above equation becomes pv** (29*272 + 
#47*061) T. This equation is sometimes known as the 
equation of condition j>eculiar to the gaseous state. It 
may also be properly called the equation of elasticity or 
the elastic equation for gases, as expressing the fact that 
the elastic pressure p defends upon the temperature and 
the volume. The more exact equation demonstrated by 

Van der Waals, i.e.,(p + ^ (v-&)*=RT, is not needed for 
the low pressures that occur in meteorology. 

Diffusion . — In comparison with the winds, it may be 
said that it is difficult for aqueous vapour to diffuse in 
the air. In fact, the distribution of moisture is carried 
on principally by the horizontal convection due to the 
wind and the vertical convection duo to ascending and 
descending currents. Diffusion proper, however, comes 
into play in the first moments of the process of evapora- 
tion. The coefficient of diffusion for aqueous vapour from 
a pure water surface into the atmosphere is 0*18 according 
to Stefan, or 0*1980 according to Winkelmann ; that is 
to say, for a unit surface of one square centimetre, and 
a unit gradient of vapour pressure of one atmosphere per 
centimetre, as wo proceed from the water surface into the 
still dry air, at the standard pressure and temperature, 
the quantity of moisture diffused is 0*1980 gram per 
second. This coefficient rises or increases with the 
temperature, and is 0*2827 at 49*5° C. But this rate of 
diffusion diminishes very rapidly at a small distance from 
the free surface of the water, so that the most important 
condition facilitating evaporation is the action of the wind. 

Viscosity . — When the atmosphere is in motion each 
layer is a drag upon the adjacent one that moves a little 
faster than it does. This drag is the so-called molecular 
or internal friction or viscosity. The coefficient of 
viscosity in gases increases nearly in proportion to the 
absolute temperature, and its value is given by an 
equation like the following : 0*000 248 (1 + 0*003 665 1)\ 
which is the value given by Carl Barus (Ann. Phys . 1889, 
xxx vi.). This expression implies that for air whose 
temperature is the absolute zero there is no viscosity, 
but that at a tenqierature of 0" C., or 273° on the 
absolute scale, a force of 0*000 248 grain is required 
in order to push or pull a layer of air 1 centimetre square 
past another layer distant from it by 1 centimetre at a 
uniform rate of 1 centimotro per second. In treating 
of the general motions of the atmosphere it is quite 
common to consider the viscosity of the air as a resisting 
force, but the above figures show that it exerts an exceed- 
ingly feeble resistance as compared with the obstacles 
encountered on the earth’s surface and the inertia of 
the rising and falling masses of warm and cold air. 
The coefficient of friction usually deduced from the 
observations of the winds results essentially not from 
viscosity, but from the resistances of all kinds to which 
the motion of the atmosphere is subjected. The greator 
part of these resistances consists essentially in a dissipation 
of the energy of the moving masses by their division into 
smaller masses which penetrate the quiet air in all 
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directions. The loss of energy due to this process, if it 
must be called friction, should perhaps be called convec- 
tive friction, or, more properly, convective loss of energy. 

Gravity . — The weight of the atmosphere depends pri- 
marily upon the action of gravity, which gives a downward 
pressure to every particle. Owing to the elastic compres- 
sibility of the air, this downward pressure is converted at 
once into an elastic pressure in all directions. The force 
of gravity varies with the latitude and the altitude, and in 
any exact work its variations must be taken into account 
Its value is well represented by the formula due to 
Helmert, <7 = 980*6 (1 - 0*0026 cos 2L) x (1 —fh\ where 
L represents the latitude of the station and h the altitude. 
The coefficient / is small and has a different value accord- 
ing as the station is raised above the earth’s surface by a 
continent, as, for instance, on a mountain top, or by the 
ocean, as on a ship sailing over the sea, or in the free 
air, as in a balloon. Its different values are sufficiently 
well known for meteorological uses, and are utilized most 
discreetly in the elaborate discussion of the hypsometric 
formula published by Angot in 1899 in the memoirs of 
the Central Meteorological Bureau of France. 

The temperature of the air, at the surfaces of both the 
earth and ocean and throughout the atmosphere, is the 
fundamental element of both climatology and 
dynamic meteorology. As far as it is known Olstrtbu- 
from direct observation, it is best exhibited by 
means of isotherms or lines of equal temperature tun. 
drawn on charts of the globe. It can also be 
expressed analytically by harmonic spherical functions, 
as was first done by Selioch. The normal distribution 
of temperature for each month of the year over the whole 
globe has been given by Buchan in his charts of 1868 
and of 1888, also by the U.S. Weather Bureau “Bulletin A” 
of 1893, and again by Buchan in his new edition of 
Bartholomew's Physical Atlas , London, 1899. The tem- 
peratures, as thus charted, first receive a slight correction, 
called a reduction to sea-level, in order to reduce them 
to a homogeneous system. The actual temperature near 
the ground at any altitude on a continent or island may 
be obtained from these charts by subtracting 0*5° C. for 
each 100 metres of elevation of the ground above sea-level, 
or l ft F. for 350 feet. This reduction, however, applies 
specifically to temperatures observed near the surface of 
the ground, and cannot be used with any confidence to 
determine the temperature of points in the free air at any 
distance above the land or ocean. On all such charts the 
reader will notice the high temperatures near the ground 
in the interior of each of the continents in the summer 
season and the low temperatures in the winter season. 
In February the average temperatures in the northern 
hemisphere are not lowest near the North Pole, but in 
the interiors of # Siberia and North America; in the 
southern hemisphere they are at the same time highest in 
Australia, and Africa, and South America. In August 
the average temperatures are unexpectedly high in the 
interior of Asia and North America, but low in Australia 
and Africa. The vertical distribution in the free air 
must also be studied in detail, in order to understand 
both the general circulation and the special systems that 
characterize the earth’s atmosphere. Many observations 
on mountains and by aeronauts in balloons were made 
during the 19th century in order to ascertain the 
facts with regard to the decrease of temperature as we 
ascend in the atmosphere, but it is now recognized 
that both these classes of observations were largely 
affected by local influences due to the presence of the 
ground and the balloon. Later efforts have been 
directed to the elimination of these disturbing elements, 
and the determination of the temperature of the free 
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ftir by means of delicate thermographs carried up to 
great heights by small free “ sounding balloons,” and 
to lesser heights by means of kites. Many interna- 
tional balloon ascents have been made since 1890, and 
a large amount of information has been secured. Reports 
upon these results have been published by Dr H. 
Hergesell for Europe in general, and by L. Teisserenc de 
Bo»t relative to that done at his private observatory for 
dynamic meteorology at Trappes, near Paris. Valuable 
work has also been done with kites, both at Trappes 
and by Mr A. Lawrence Botch at his private meteoro- 
logical observatory on Blue Hill, near Boston; but the 
principal work with kites has been that accomplished in 
1898 at the seventeen kite stations of the U.S. Weather 
Bureau. The first results of all this latter work are 
published in a memoir, “Bulletin F,” by Dr H. 0. 
Frankenfield, of which a summary is given in the U.S. 
Monthly Weather Review for September 1899. Some of 
the more general results are given in the following table : — 


Stations. 

Altitude. 

Temperature. 

Foet. 

Gradient. 

Reduction. 



Fahr. 

Fahr. 

Washington . 

210 

- 3*00 

- 15-2 

Cairo .... 

815 

- 4*30 

- 25-6 

Cincinnati . 

910 

- 6 15 

- 27-6 

Fort Smith . 

627 

? 

1 

Knoxville . 

990 

- 5*00 

- 21*5 

Memphis 

319 

-350 

- 17*3 

Springfield . 

(184 

- 3*85 

-177 

Cleveland . 

705 

- 4*10 

- 18*8 

Duluth 

1197 

- 4-30 

- 17*6 

Lansing 

869 

- 3*85 

- 17*0 

Sttult Ste Marie . 

722 

- 3*45 

- 15*7 

Dodge .... 

2473 

■ 4-10 

■ 11*6 

Dubuque 

894 

-3 30 

14-5 

North Platte 

2811 

- 5*40 

13-3 

Omaha .... 

1241 

- 3’20 

12-9 

Pierre .... 

1595 

- 3‘90 

- 1 1-4 

Topeka. 

972 

- 3'83 

- 16*5 


In this table the second column gives the altitude 
of the ground at the reel on which the kite wire was 
wound. The third column shows the average gradient 
in degrees Fahrenheit per 1000 feet above the reel at the 
respective stations, up to a uniform surface 5280 feet 
above sea- level. Tho fourth column shows the total 
reduction to be applied to the temperature at tho reel in 
order to obtain the temperature at the one-mile level 
above sea. These gradients and reductions are based 
upon observations made only during the six warm months 
from May to October 1898“. At the observatory of 
Trappes free balloons and kites were used during eighteen 
months, in 1898 and 1899, with sufficient frequency 
to give us some knowledge of the monthly gradients 
of temperature in a vertical direction and a fair average 
for a whole year. The following results are taken from 
the U.S. Monthly Weather Review , September 1899 : — 


Decrease of Temperature in Free Air. 


Altitude 

above 

ground. 

Annual. 

May-Oct. 

Nov.-Apr. 

Kil. 

Cent. 

Cent. 

Cent. 

0 

o 

o 

10 

- 60-1 

- 68-7 

- 56*5 

9 

- 51*4 

- 54 ’5 

- 48*3 

8 

- 44*7 

- 47 ‘2 

- 42-2 

7 

- 87*7 

- 39*5 

- 35-8 

6 

- 30-2 

- 81*1 

- 29*2 

5 

- 24*2 

- 25’3 

- 23*2 

4 

- 18-8 

- 19*9 

- 16*7 

3 

- 13-2 

- 15*3 

- 11*0 

2 

- 8*6 

- 10*3 

- 6*8 

1 

- 4*0 

- 57 

- 2 -3 

0 

0 0 

0 0 

0*0 
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It is evident that the annual average vertical gradient 
of temperature is between 4° and 6“ C. per thousand 
metres of ascent in the free air. In the summer months 
— May -October — the gradient up to 6000 metres 
agrees closely with the value 5° per thousand metres, 
which has come into extensive use since the year 
1890 on the recommendation and authority of Hann. 
The winter gradients are apparently less than those for 
summer, possibly owing to the influence of the condenser 
tion into cloud and rain during the winter season in 
France; the same value may not result from the kite 
work in the United States, where the clouds and precipi- 
tation of winter do not so greatly exceed those of summer. 
The work at Trap|>es is therefore not necessarily repre- 
sentative of the general average', of tho northern hemi- 
sphere, but belongs to a region in which during the 
summer time, at great heights, the air is cooler than in the 
winter time, since during the latter season there is an 
extensive flow of warm air from the ocean over the cold 
air from the land. The isotherms at 5000 and 10,000 
metres altitude over all Europe, on three special days 
when many ascensions were made, are published by 
Hergesell in tho Met. Zeit. for January 1900, and show 
unexpectedly great diversities at those altitudes. 

The distribution of aqueous vapour is best shown by 
lines of equal dew-point or vapour tension, though for 
some purposes lines of equal relative humidity W|W4||b 
are convenient. The dew-point lines are not tloa of 
usually shown on charts, partly because the lines nqueouu 
of vapour pressure are approximately parallel to v * po " r * 
tho lines of mean temperature of the air, and partly 
because tho observations are of very unequal accuracy in 
different portions of the globe. In general we may con- 
sider any isotherm as agreeing with the dew-point line for 
dew-jxrints a few degrees lower than the temperature of 
the air. The distribution of moisture is quite irregular 
both in a horizontal and in a vertical direction. On 
charts of the world we may draw lines based on actual 
observations to represent equal degrees of relative 
humidity, or equal dew-points and vapour pressures ; 
but as regards the distribution of moisture in a vertical 
direction wo are, in the absence of specific observations, 
generally forced to assume that the vapour pressure at any 
altitude h follows the average law first deduced from a 
limited number of observations by Hann, and expressed 
by the logarithmic equation, log. e ~ log. e 0 - A/6517, which 
is quite analogous to the elementary hypsometric formula, 
log. p = log. p 0 - A/1 8400. Therefore, in general, the ratio 
between the pressure of the vapour and the pressure of the 
atmosphere at any altitude is represented by the approxi- 
mate formula, log. ejp — log. ejp () -A/ 10091. Of course 
these relations can only represent average or normal 
conditions, which may be departed from very widely at 
any moment. They have, however, been found to agree 
remarkably with all observations which have as yet been 
published. The average results are given in the following 
table, which is abbreviated from one published by Hann, 
but with the addition of the work done by the U.S. 
Weather Bureau, as reduced by Dr Frankenfield in 1899. 

It is therefore evident that the formula first pub- 
lished by Hann in 1874 as the result of observations 
on fifteen balloon ascents and six mountains, by means 
of which the last line in the table was computed, is 
abundantly confirmed by the Weather Bureau work in 
the United States with kites and balloons. The dis- 
tribution of vapour it indicates is wholly different from 
that assumed by Dalton and the physicists who followed 
him. It is not the Jaw of diffusion, but it agrees so 
closely with actual observations up to altitudes of five 
miles that we may safely assert that the vapour constituent 
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of the atmosphere is not distributed according to the law 
of gaseous diffusion, but, like temperature and the ratio 
between oxygen and nitrogen, is controlled by other laws 
prescribed by the winds and currents, namely— convection. 


Diminution of the Relative Vapour Pressure with Altitude . 


Authority. 

ni 

2000 

foot. 

8000 

foot. 

4000 

feet. 

5000 

foot. 

6000 

feet. 

7000 

feet 

8000 

feet. 

No. 

Obs. 

Kites. 

U.S.W.B. 

0*82 

078 

o 

O 

o-ei 

0*52 

0*49 

0*39 

0*44 

1123 

Balloons. 

Hammon. 

0*97 

0*96 

0-87 

0*68 

0*44 

0*59 

— ■ 

— 

4 

Balloons. 

Hazen. 

0*89 

0*88 

0*80 

0*78 

0*67 

0*46 

0*44 

— 

2 

Balloons. 

Hann. 

0*84 

0*80 

0*66 

0*61 

o 

© 

0*54 

0*41 

0*37 

15 

Mountains. 

Hann. 

.Computed 

0*88 

0*81 

0*80 

0*66 

0*01 

0*58 

0*55 

0*47 

G 

by Hann. 

0-85 

0*81 

0*72 

0*66 

0*58 

0*52 

0*47 

0*42 

— - 


Note . — The vapour pressure at any altitude is supposed to be 
expressed as a fraction of that observed at the ground. 
Wnon the altitudes are given in feet Hann’s formula be- 
comes log c/e 0 = - A/29639. 


The total amount of vapour in the atmosphere is between 
one-fourth and one-fifth of the amount required by Dalton’s 
hypothesis, as is illustrated by the following table taken 
from an article by the writer in the Smithsonian Report for 
1888, page 410 


Total Vapour in a Vertical Column . 


Altitude. 

Feet. 

Relative 

Tension 

“«/'<>• 

Actual Weight Gr. por 
Cubic Foot. 

Total Vapour in the 
Columns expressed an 
Inches of Rain. 



HO* F. 

70" F. 

00* F. 

60* F. 

80° F. 

70° F. 

00* F. 60* F. 

0 

1*000 

10*95 

7*99 

576 

4*09 

0 0 

0*0 

00 

0*0 

6,000 

0*524 

575 

4*19 

3 02 

2*14 

1*3 

10 

07 

0*5 

12,000 

0*275 

3*01 

2*20 

1*58 

1*12 

2*1 

1*5 

1*1 

0*8 

18,000 

0*144 

1*58 

1*15 

0*83 

0*59 

2*5 

1*8 

1*3 

0*9 

24,000 

0*075 

0*82 

0*62 

0*43 

0*31 

27 

20 

1*4 

1*0 

80,000 

0*040 

0*43 

0*32 

0*23 

016 

2*8 

2*1 

1*6 

1*1 


We see that a heavy rainfall may result from the 
precipitation of only a small percentage of the water 
contained in the fresh supplies of air brought by the wind, 
and that consequently, if all moisture were abstracted from 
the atmosphere throughout the equatorial regions, it could 
only affect the barometer by 2*8/1 3*6 inches, or about 
two-tenths of an inch, whilo at the polar regions the 
diminution would be much less than one-tenth. Evidently, 
therefore, it is idle to argue that the fall of pressure in an 
extensive storm is to be considered as tho simple result 
of the condensation of the vapour into rain. 

Tho horizontal distribution of barometric pressure over 
the earth’s surface is shown by tho isobars, or lines of 
equal pressure ; it can also be expressed by a 
fwnujjf*** 6 s y» tem complex spherical harmonics. As the 
indications of tho mercurial barometer must vary 
with the variation of gravity, whoroas those of the aneroid 
barometer do not, it has been agreed by the International 
Meteorological Conventions that for scientific purposes all 
atmospheric pressures, when expressed in barometric inches, 
must be reduced to one standard value of gravity, namely, 
its force at sea-level and at 45° of latitude. In this locality 
its value is such as to give an acceleration of 980*8 centi- 
metres, or 32*2 English feet, per second. The effect of tho 
variation of gravity with latitude is therefore to make the 
mercurial barometer read too high, between 45 9 and the 
equator ; and too low, between 45° and the pole. The 
correction to bo applied to any mercurial barometric- 
reading at or near sea-level, in order to get the atmo- 
spheric pressure in standard units, should be given on the 


edge of a meteorological chart, unless the isobars shown 
thereon already contain this correction. On such charts 
it will be perceived that the barometric pressure at sea- 
level is by no means uniform over the earth’s surface, and 
daily weather charts show very great fluctuations in this 
respect, the lowest pressures being storm centres and the 
highest ones areas of clear cold weather. But even the 
normal average charts show high pressures over the 
continents in the winter and low pressures over the 
oceans, these conditions being reversed in the summer 
time. Schouff ( Pogg . Am., 1832) first demonstrated that 
the average pressure in the neighbourhood of the equator 
is slightly less than under either tropic, and that there is 
a still more remarkable diminution of pressure from either 
tropic towards its pole. The exact statement of these 
variations of pressure with latitude was subsequently 
worked out very precisely by Ferrel, and forms the basis 
of his explanation of tho general circulation of the earth’s 
atmosphere and its influence on the barometer. The 
series of monthly charts for the whole globe, compiled by 
Buchan and published by the Royal Society of Edinburgh 
in 1868, as well as Buchan’s later and more perfect charts 
in tho meteorology of the Challenger Expedition, Edin- 
burgh, 1889, first revealed clearly the fact that the distinct 
areas of high and low pressure which are located over the 
continents and the oceans vary during the year in a fairly 
regular manner, so that the pressure is higher over the 
continents in the winter season and lowor in the summer 
season, the amount of the change depending principally 
upon the size of the continent. A part of this annual 
variation in pressure is undoubtedly introduced by the 
methods of reduction to sea-level ; indeed, if the data of 
the lower stations are reduced up to the level of 10,000 or 
15,000 feet, we sometimes find the barometric conditions 
quite reversed. These annual changes are intimately 
connected as cause and effect with the annual changes of 
temperature, moisture, and wind, but it is quite erroneous 
to imagine that the observed pressures control the winds ; 
there is a reaction going on between the wind and the 
barometric pressure, and the resistance of the earth’s 
surface is such that the true relation between these factors 
is a complex but fundamental problem of theoretical 
meteorology. 

The vertical distribution of pressure as deduced from 
observation shows a rate of diminution with increasing 
altitude very closely but not entirely accordant with the laws 
of static equilibrium, as first elaborated by Laplace in his 
hypsometric formula. Tho departures from the law of 
static equilibrium are sufficient to show that, if our atmo- 
sphere is really in a stato of equilibrium, it must be a 
matter of dynamics and not of statics. The relation of 
the density of the air to the altitude and temperature, and 
tho total pressure of the superincumbent atmosphere, are 
shown in the accompanying diagram (Fig. 1), which is 
taken from a paper by the late Joseph Cottier, published 
in the U.S. Monthly Weather Review for July 1897. 
The diminution of pressure with altitude, as shown in this 
diagram for average conditions, but not for the temporary 
conditions that continually occur, follows a logarithmic 
law, and can undoubtedly be extended upwards for the 
normal atmosphere to a height of 20 or 30 miles, but not 
much farther, owing to our uncertainty as to the actual 
temperature and pressure in the upper portions of the 
atmosphere. This diagram is based upon the assumption 
that the atmosphere is in a state of convective equilibrium; 
the ascending and descending masses expand and cool as 
they ascend, or contract and warm up as they descend, 
nearly but not quite in accordance with the adiabatic law 
of the change of temperature in pure gases. The limiting 
height of the atmosphere must be at some known elevation 
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above 20 or 30 miles, where the temperature would become 
absolute zero, according to the adopted law of diminution. 
But the uncertainty of the various hypotheses as to the 
physical properties of the upper atmosphere forbids us to J 
entertain any positive ideas on this subject at the present 
time. *If we define the outer limit as that point at which 
the diffusion of gases inwards just balances the diffusion 
outwards, then this limit must be determined not by the 
hypsometric formula, but by the properties of gases at low 
temperatures and pressures under conditions as 
yet uninvestigated by physicists. 

It is evident that the clouds are formed 
from clear transparent air by the 
condensation of the invisible moisture 
therein into numerous minute globulos of 
water or crystals of ice and snow. Notwith- 
standing their transparency, these indivi- 
dual globules and crystals, when collected 
in large masses, disperse the solar rays by 
reflexion to such an extent that direct light ] 
from the sun is unable to jjenetrate them, 
and partial darkness results. In a general 
survey of the atmosphere the geographical 
distribution of the amount of cloudy sky 
is important. When the solar heat falls 
upon the surface of the cloud it is so 
absorbed and reflected that, on the one 
hand, scarcely any penetrates to the 
ground beneath, while on the other | 
hand the upper surface of the cloud 
becomes unduly heated. Even if 
this upper surface is completely j 
evaporated, it may continually 
be renewed from below, and, 
moreover, the ova]K>rated 
moisture mixing with the 
renders it very much 
lighter specifically than it | 
would otherwise be. 
Hence the upper sur- 
face of the cloud 
replaces the sur- 
face of the 
ground and 



•* .7 .* 

Fig. 1. 


of the ocean; the air in contact with it acquires a 
higher temperature and greater buoyancy, while the 
ground and air beneath it remain colder than they would 
be in sunshine. The average annual cloudiness over 
the globe is therefore intimately related to the density 
and "circulation of the atmosphere; it was first charted 
in general terms by L. Teisserenc de Bort of Paris 
about 1886. The manifold modifications of the clouds 
impress one with the conviction that, when properly 
understood and interpreted, they will reveal to us the 
most important features of the processes going on in the 
atmosphere. If the farmer and sailor can correctly judge 


of the weather several hours in advance by a casual glance 
at the clouds, what may not the professional meteorologist 
hope to do by a more careful study ? Acting on this idea, 
the author in 1868 asked from all of his correspondent 
observers full details as to the quantity, kind, and direction 
of motion of each layer of clouds ; these were telegraphed 
daily for publication in the bulletin of the Cincinnati 
Observatory, and for use in the weather predictions made 
at that time. Since January 1872 similar data have been 
regularly telegraphed for the use of the U.S. Weather 
Bureau in preparing forecasts, although the special cloud 
maps that are compiled have not been published, owing to 
the expense. These data were also published in full in the 
Bulletin of ihe International Simultaneous Meteorological 
Observations for the whole northern hemisphere during 
the years 1875-84. The writer’s work on the U.S. 
Eclipse Expedition to the West Coast of Africa in 1889-90 
was wholly devoted to the determination of the height and 
motions of the clouds by the use of a social form of the 
marine nephosco}>e, whose use can easily bo understood 
from an examination of Figs. 2, 3, and 4. It consists 
simply of a framework and mirror fitting upon the standard 
compass of the navigator, and removable at a momont’s 
notice if necessary. The use of this instrument is to be 
strongly recommended, as it gives the tiavigator a means of 
determining exactly the bearing of a storm centre at sea 
by studying the lower clouds better than he can possibly 
do by the observations of the winds alone. The im- 
portance of cloud study has boon especially emphasized 
by the International Meteorological Committee, which 
arranged for a complete year of systematic cloud-work by 
national weather bureaus and individual observatories 
throughout the world from May 1896 to Juno 1897. in 
this connexion Mr II. C. Clayton of Blue Hill Observa- 
tory has published a very comprehensive report on cloud 
forms. The complete report by Professor F. H. Bigelow 
on the work done by the U.S. Weather Bureau forms a 
part of the annual report for 1899, and constitutes a 
remarkable addition to our knowledge of the subject. 
Some preliminary account of this work was published 
in the American Journal of Science for December 
1899. 

In order to obtain the greatest benefit from the study 
of the clouds, we must understand the laws and processes 
involved in their formation ; but as these constitute a 
study in mechanics and physics of great complexity, 
the results already obtained will be stated in 
a subsequent section of this article as a part of 
theoretical physical meteorology. Meanwhile the 
following brief remarks relativo to the kinds 
of clouds will serve as an introduction to the 
1 subject. The name stratus implies a horizontal 
sheet of cloud having no special structure, except 
that it is a thin layer. It was first applied 
by Howard specifically to the thin layers that 
form within a short distance of the earth’s 
surface in quiet places on a still evening, preliminary 
to the general formation of low fog at night; there- 
fore it is sometimes called high or lifted fog. It is 
also applicable to thicker layers that form at con- 
siderable heights above the ground, and by cutting off 
radiation effectually prevent the formation of fog at 
the earth’s surface. Again, the term is applied to layers of 
haze that may form even at the highest^ altitude. Near 
the observer’s zenith such a layer usually appears as haze, 
but when seen in the distant horizon it appears as a hori- 
zontal layer of stratus. Finally the term is applied in 
various combinations to indicate, for instance, that the main 
cloud has a broad thin base, like a stratus, attached to its 
lower part or broad horizontal sheets overflowing at the top. 

S. VI.— *88 
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The presence of a stratus cloud indicates that there is no 
rapid or great vertical motion going on, such as would 
throw a thin layer of stratus into great rolls or heaps. 
Cmurtui may be described as the direct result of rapidly 
ascending currents that have been started either by the 
buoyancy of the warm air at the surface of the earth or at 
the surface of a stratus cloud. But it is also formed by 
the direct action of moist winds, which, blowing against 
mountains or other obstacles, are forced to rise rapidly. 
In either case the ascending air must expand as it comes 
under the low pressure of greater altitudes, and as it does 
work in expanding, it must cool by an amount that is 
determined by the laws of thermodynamics. This cooling 
is distinctly not due to any great extent to mixture with 
cold air, the radiation of heat, or the so-called cold of 
altitude, but, as Espy first maintained in 1826, is a simple 
thermodynamic operation, by which heat is converted into 
work, or work that is done makes a draft upon the avail- 
able beat that is contained in the air. At a certain point 
of its ascent the air thus cools sufficiently to form haze 
and cloud. Espy showed that the latent heat evolved in 
the formation of the cloud may become again apparent if 
the cloudy air is forced to descend, so that, except for a 
small loss by radiation, the air will return to the same 
temperaturo as that with which it started. If, however, 
min or snow should fall from the clouds leaving the 
evolved latent heat behind, then when the cloudy air 
returns to the ground it is drier and warmer than in its 
initial condition, and thus gives rise to the hot waves 
known as cliinooks and foehns ; or if the process goes on 
over a large area of the earth, it causes regions of drought 
and oven deserts. Alto-cumulus is a comparatively thin 
layer of clouds of the cumulus type, occurring in cases 
where the ascending currents are not strong enough, or do 
not continue long enough, to stimulate the formation of 
very high or thick cumuli. Sometimes these clouds 
represent the upper portions of a series of waves in the 
atmosphere. At other times they are formed between two 
layers of air, of which the upper one has a different velocity 
and direction of motion from the lower one ; consequently, 
at the 1>oiii idary surface a series of rolls or horizontal 
cylindrical vortices are produced, and the cloudiness is due 
partly to mixture and jwirtly to the expansion of the air in 
the rising portion of the clouds. Systems of alto-cumulus 
rolls sometimes extend for several hundred miles in all 
directions, or in a straight line for a hundred miles to lee- 
ward of a mountain top. Cirro-cumulus is much smaller 
than the alto-cumulus, of a more delicate texturo, purer 
white, and almost invariably arranged in rank and file or 
other very regular patterns. It is formed, like the alto- 
cumulus, in the mixing regions between two layers of air 
moving in different directions, but its typical peculiarities 
apparently arise from the fact that it is formed at such 
high altitudes and low temperatures that it can only 
consist of the finest crystals of ice and snow. It is so thin 
or contains so little water that it scarcely ever presents a 
dark sido having an appreciable contrast to the bright 
side ; in other words, the sunlight seems to illuminate it 
through and through. Cirrus clouds appear both singly 
and in largo groups — generally of a pure white — sometimes 
in belts or bands, which converge by perspective in opposite 
points of the horizon, and whose actual length is therefore 
to be measured by soveral hundred miles. They are the 
highest and whitest of all the clouds ; they may bis formed 
by mixture, or even sometimes by mere contact and the 
conduction of their own heat to neighbouring cold air. 
More frequently they must be duo to cooling of moist 
streaks in the up|>er atmosphere by expansion and radiation. 
As soon as these clouds are formed in daylight, the heat of 
the sunshine begins to dissipate them, and they soon dis- 


appear if they are surrounded by very dry air; but, if the 
air be moist, the same process that formed the first cirrus 
will continue until the whole layer of air becomes filled 
.with a thick haze which indicates the presence of conditions 
favourable to a storm. 

IL Apparatus and Methods. 

e 

The observational basis of meteorology is the frequent, 
and, if possible, continuous record of the temperature, 
moisture, and barometric pressure in the free atmosphere, 
the direction and velocity of the wind, the rain and snow 
fall, and the kind, amount, and motion of the clouds. For 
Europe these data have been furnished with more or less 
accuracy and continuity by thousands of observers ever 
since 1 553, when Ferdinand II., grand duke of Tuscany, 
organized a system of daily observations in Italy under 
the general supervision of Luigi Antinori. During tho 
19th century great efforts were made to obtain equally 
full records from all parts of the land and ocean, and 
thousands of navigators were added to the great corps 
of observers. Other matters have also been investigated, 
the most important being the intensity of radiation from 
the earth at night-time and from the sun by day-time, the 
optical phenomena of the sky, the amount of dust in the 
air, the electrical condition and the chemical constitution 
of the atmosphere. Although all tho instruments used 
belong to the category of physical apparatus, yet certain 
points must be considered as peculiar to their use in 
connexion with meteorology. 

In using the thermometer to determine the temperature 
of the free air it is necessary to consider not merely its in- 
trinsic accuracy as compared with the standard 
gas thermometer of the International Bureau of ™*£ eter 
Weights and Measures at Paris, but especially 
its sluggishness, the influence of noxious radiations, the 
gradual change of its zero point with time, and the in- 
fluence of atmospheric pressure. 

Sensitiveness . — Tho thermometer indicates the temperature of 
the outside surface of its own bulb only when tho whole muss of 
the instrument has a uniform temperature. Assuming that by 
appropriate convection we can keep the surface of the thermometer 
at the temperature of the air, we have still to remember that 
ordinarily tnis itself is perpetually changing both in rapid oscilla- 
tions of several degrees and in diurnal periods of many degrees, while 
the thermometer, on account of its own mass or thermal inertia, 
always lags behind the changes in the temperature of its own surface. 
On tho other hand, radiant heat passes easily through tho air, 
strikes the thermometer, and raises its temperature quite in- 
dependently of the influence of the air whose temperature we wish 
to measure. The internal sluggishnoss or tho sensitiveness of the 
thermometer is usually different for rising and for falling tempera- 
ture, and is measured by a coefficient which must be determined 
experimentally for each instrument by observing the rate at which 
its indications chango when it is plunged into a well-stirred bath 
of water whose temperature is either higher or lower than its own. 
This coefficient indicates the rate per minute at which the readings 
change when tho temperature of the surface of the bulb is one 
degree warmer or colder than the temperature of the bath. Such 
coefficients usually vary between -$Vth of a degree centigrade for 
sluggish thermometers, and one or two degrees for very sensitive 
thermometers. Suppose, for instance, that the coefficient is one- 
half degree, thon when the rate of change in the temperature of 
the air is one degree per minute it is exactly the same as that which 
the thermometer itself undergoes when its own temperature is two 
degrees different from that of the air; consequently, the ther- 
mometer will lag behind the air temperature to tnat extent and by 
that amount of time, assuming that the air itself flows fast enough 
to keep the surface of the bulb at the air temperature. Wkep the 
air temperature ceases to rise or fall, and begins to change at the 
same rate in the opposite direction, the thermometer will fail to 
record the true maximum or minimum temperature by an appre- 
ciable error depending upon the rapidity of the change, and will 
follow the new temperature changes with the same lag. For 
example, in the case just quoted, if a rising temperature suddenly 
changes to a falling temperature, the error of the thermometer at 
the maximum temperature will be two degrees, and yet the ther- 
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mometer mavbfe absolutely oorroct a* compared with the standard 
when it is allowed five or ten minutes* time to overcome the slug* 
gishness. It is very difficult to obtain the temperature of the free 
air at any moment within ^th of a degree centigrade, owing to 
the sluggishness of all ordinary thermometers and the perpetual 
variations in the temperatures of the atmospheric currents. 
Radiation . — When a ‘thermometer bulb is immersed in a bath of 
liquid all radiant heat is cut off. but when hung iu the open air it 
is subject to a perpetual interchange of radiations between itself 
and Oil its surroundings ; consequently its own temperature has only 
an indirect connexion with that of the air adjacent to it. One 
of the most difficult problems of meteorology is so to expose a 
thermometer as to cut off noxious radiations and get the true 
temperature of the atmosphere at that spot. The following are 
a few of the many methods that have been adopted to secure thin 
end : — Melloni put the naked glass bulbs within open sheltering 
caps of perforated silver paper. Flaugergues used a protection 
consisting 6T a simple vertical cylinder ot two sheets of silver paper 
enclosing a thin layer of non-conducting substance, like cotton or 
wool. The influence of radiation upon a thermometer depends 
upon the radiating and absorbing powers of its own surface ; a 
roughened surface of lamp-black radiates and absorbs perfectly ; 
one of chalk powder does nearly as well ; glass much more im- 
perfectly; white a polished silver surfaco reflects with ease, but 
radiates and absorbs with the greatest difficulty. Fourier pro- 
posed to use two tliermomoters side by side, one of plain glass and 
the other of blackened glass ; the difference of these would in- 
dicate the effect of radiation at any moment ; but instead of plain 
glass he should have used polished silver. His method was quite 
independently devised and used by the writer in 1865 and 1866 at 
Pulkowa, where the thermometers were placed within a very light 
shelter of oiled paper. In order to use this method successfully, 
both the black ana the silvered thermometers should be whirled 
side by side inside the thermometer shelters (see Bulletin of the 
Philosophical Society of Washington for 1883). Various forms of 
opon lattice work and louvre screens have been devised and used by 
Glaislier, Kupffer, Stevenson, Stowe, Dove, Runou, Joseph Henry, and 
others, in all of which the wind is supposed to blow freely through 
the screens, while the latter cut off the greater part of the direct 
sunshine and other obnoxious radiations by day, and also pre- 
vent obnoxious radiation from the thermometer to the sky by 
night. The Italian physicist Belli first proposed a special artificial 
ventilation drawing the fresh air from the outside and making it flow 
rapidly over the thermometer. Even before his day de Saussure, 
Espy, Arago, and Bravais whirled the thermometer rapidly either 
by a small whirling machine, or by attaching it to a string and 
swivel and whirling it like a sling. When this whirling is done 
in a shady placo excellent results aro obtained. Reuou and Craig 
placed the thermometer in a thin metallic enclosure or shelter, 
and whirled the latter. Wild established the thermometer in a 
fixed louvre shelter, but by means of a ventilating apparatus drew 
currents of fresh air from below into the shelter, where they 
circulated rapidly and passed out. In Germany, since 1885, Dr 
A8smann lias developed the apparatus known as the ventilated 
psychrometer, in which the dry-bulb thermometer is placed within 
a double shelter of thin metallic tubing, and tho air is drawn in 
rapidly by means of a small ventilating fan. In the observations 
made by the writer on tho cruise of the Pensacola to the west coast 
of Africa, the dry- and wot-bulb thermometers wore enclosed within 
bamboo tubes and rapidly whirled. The inside of the wet-bulb 
tube was kept wet, so that its surface being cooled by evaporation 
could not radiate injuriously to the thermometer, in the system 
of exposuro adopted by the U.S. Weather Bureau the dry and 
wet bulbs are whirlod by a special apparatus fixed within the 
louvred shelter, which is about 3} feet cube, and is placed far 
enough above the ground or building to ensure free exposure to the 
wind. In using the whirling and ventilating methods it is 
customary to take a reading after whirling one minute, and a 
second reading at the end of the second minute, and so on until 
no appreciable changes are shown in the thermometer. Of course 
in perfectly calm weather these methods can only give the tempera- 
ture of the air for the exact locality of the thermometer. On the 
other hand, when a strong wind is blowing the indicated tem]>era- 
ture is an average that represents the long narrow stroam of air 
that has blown past the thermometer during tho few minutes 
that are necessary in order that its bulb may obtain approximately 
the temperature of the air. 

Change of Zero. — All thermometers having glass bulbs, especially 
thos^of cylindrical shape, are sensitive to changes of atmospheric 
pressure. Tho freezing-point, determined under a barometric 
pressure of 30 inches, or at sea-level, stands higher on the glass 
tube than if it had been determined under a lower pressure on a 
mountain top. Therefore delicate thermometers, when transported 
to great heights, or even daring the very low pressure of a storm 
centre, read too low and need correction. The zero -point also 
changes with time and with the method of treatment that tho 
bulb nas received, owing to the slow adjustment of the molecules 


of the gloss bulb to the state of stable equilibrium. Their relations 
among themselves are disturbed whenever the bulb is freshly 
heated. At this time the freezing-point is depressed to an amount 
nearly proportional to the heating. The normal method of treat- 
ment consists in first determining the boiling-point of the ther- 
mometer, and, after a few minutes, the freezing-point. If this 
method is uniformly followed the two fiducial points will stay in 
permanent relation to each other. A thermometer that has been 
used for many years by a faithful meteorological observer has 
almost inevitably been going through a stoady series of changes ; 
in the course of ten years its freezing-point may have risen 
by 2° or 8° F., and, moreover, it changes by fully a tenth of 
a degree between summer and winter. The only way completely 
to eliminate this source of error from meteorological work & 
to discard tho mercurial thermometer altogether ; but. instead of 
adopting that course, the ubo is generally recommenced of ther- 
mometers whose bulbs are made of a special glass, upon which 
heating and cooling have comparatively very little influence. Any 
argument as to secular changes in tho temperature of the atmosphere 
is likely to be greatly weakened by the unknown influence of this 
souroo of error, as well as by changes in the methods of exposure 
and in i‘ ie hours of observation. 

Tho barometer indicates the elastic pressure prevailing 
in gas or liquid at the surface of the mercury in the open 
tube or cistern, provided that the fluid at 
that point is in n state of quiet relative to tho Slier, 
mercury. Any motion of tho air will have an in- 
fluence upon the reading quite indoi>endently of the prevail- 
ing elastic pressure. The pressure within a mass of gas at 
any point is the summation of the effects due to the 
motions of the myriad molecules of the gas at that point ; 
it is the kinetic energy of the molecules striking against 
each other and tho Rides of the enclosure, which in this 
case is the surface of the mercury in the cistern of the 
instrument. If the barometer moves with respect to the 
general mass of the gas there is a change in the pressure 
on the mercurial surface, although there may be none in 
the general mass of the froo gas, and a barometer giving 
correctly the pressure of the air at rest within a room will 
give a different indication if the instrument or tho air is 
set in rapid motion so that the air strikes violently against 
it. If the barometer moves with the air it will indicate 
tho elastic pressure within the air. When the wind blows 
against an obstacle the air pressure is increased slightly on 
the windward side and diminished on the leeward side. 
It is thus obvious that in determining the pressure within 
tho free atmosphere tho exposure of the barometer must 
be carefully considered. The other sources of error that 
give rise to discrepancies in meteorological work relate to 
the temperature of the instrument, the sluggishness of the 
movement of the mercury, and the secular changes in the 
correction for capillarity, duo principally to the changes in 
the condition of the surfaces of the glass and the mercury, 
especially those that are oxposed to the 0 ])en air. The 
international comparisons of barometers show that dis- 
crepancies exist between tho best normals or standards, 
and that ordinary barometers must always be compared 
with such standards at the temperatures and pressures for 
which they are to be used. Tho influence of a gale of 
wind is to raise the elastic pressure within a room whose 
window faces to the windward, but to lower the pressure 
if the window faces to the leeward. The influence of the 
draught up chimney, produced by tho wind blowing over 
its summit, is to lower the pressure within the room. The 
maximum effect of the wind in raising the pressure is 
given by the formula, P — P 0 = 0*000 038 3 x V 2 , where the 
pressure is given in inches and the velocity in miles per 
hour. This amounts to about one-tenth of an inch in a 
50-mile wind, and to nearly four-tenths in a 100-mile 
wind. The diminution by a leeward window or a draught 
up chimney is usually less than this amount. This altera- 
tion in pressure, due to the local effect of wind, does not 
belong to the free atmosphere but to the method of 
exposure of the barometer, and can be eliminated only by 
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methods first described by the author in 1882 s it is a very 
different matter from the general diminution of pressure 
in the atmosphere produced by the movement of the wind 
over a rotating earth and by the centrifugal force within 
a vortex* The latter is an atmospheric phenomenon in* 
dependent of instruments and locality in hurricanes and 
tornadoes which may amount to several inches of 
the mercurial column* It is, however, quite common 
to find in the continuous records of pressure during a 
hurricane evidence of the fact that the low pressure 
due to the hurricane and the special diminution due to 
the exposure of the barometer are combined together, 
so that when the calm centre of a hurricane passes 
over a station the pressure temporarily rises by the 
amount due to the sudden stoppage of tho local exposure 
effect. 

The wind is measured either by means of its pressure 
against any obstacle or by revolving apparatus that gives 
some idea of the velocity of its movement. The 
mtt&r!” pressure is supposed to interest the engineer and 
navigator, but the velocity is the fundamental 
meteorological datum; in fact, the pressure varies so 
much with the nature of the obstacle and method of 
exposure, and the density of the air, that it has no real 
importance in the study of tho movements of the atmo- 
sphere. Pressure anemometers date from the pendulous 
tablet devised by Sir Christopher Wren about 1667, and 
such pressure plates continue to be used in an improved 
form by Russian observers. Normal pressure plates are 
used at a few English and Continental stations. The 
windmill anemometers devised by Schober and Woltmann 
were modified by Combes and Casella so as to make an 
exceedingly delicate instrument for laboratory use ; another 
modification by Richard is extensively used by French 
observers. In the early part of the 19th century Edge- 
worth devised and Robinson perfected a windmill system 
in which hemispherical cups revolved around a vertical 
axis, and these have come into general use in both Europe 
and America. Many studies have been made of the 
exact ratio between the velocity of the wind and the rota- 
tions of the Robinson anemometer. The factor 3 is 
usually adopted and incorporated into the mechanism 
of the api>aratus, but in ordinary circumstances this 
factor is entirely too large, and the recorded velocities are 
therefore too large. The whirling cups do not revolve 
with any simple relation to the velocity of the wind, even 
when this is perfectly steady. The relation varios with 
the dimensions of the cups and arms and the speed of the 
wind, but especially with the steadiness or gustinesa of the 
wind. The exact ratio must always be determined experi- 
mentally for each specific type of instrument; in most 
instruments in actual use the factor for steady wind varies 
between .2 *4 and 2*6. When the wind is gusty the inertia 
of the inoviug parts of the instrument necessitates an 
appreciable correction ; thus, when the gust is at its height 
the revolving parts receive an impetus that lasts after 
the gust has gone down, so that the actual velocity 
of the cups is too high. For this reason, also, com- 
parisons and studies of anemometers made in the irregular 
natural winds of a free air are unsatisfactory. For 
the average winds at Washington, D.C., and on Mount 
Washington, N.H., and the standard instruments used 
in the U.S. Weather Bureau service, Professor C. F. 
Marvin, however, deduced the following table for reduction 
from recorded to true velocity. This table involves the 
moment of inertia of the revolving i»rts of the instru- 
ment and the gustiness of the winds at Washington, and 
will therefore of course not apply strictly to other types 
of instruments or winds, for which special studies must 
be made. 


Marvin's Table for the Reduction to True Velocities the 
Data given by Robinson's Anemometer. 


Indicated 

Velocity. 

True Velocity. 

Miles. 

0 

1 

2 

8 

4 

& 

0 

7 

8 

9 

0 





.. 

6*1 

00 

0*9 

7*8 

8*7 

10 

9*8 

10’4 

11*8 

12*1 

12*9 

18*8 

14*0 

16*4 

10*2 

17*0 

20 

17*8 

18*0 

19*4 

20*22 

21*0 

21*8 

22*0 

28*4 

24*2 

24* 

80 

467 

20*0 

27*6 

28*0 

28*8 

29*0 

80*8 

81*1 

81*8 

82*0 

40 

88*8 

84*1 

84*8 

85*6 

86*8 

87*1 

87*8 

88*6 

898 

40*0 

50 

40*8 

41*5 

42*2 

48*0 

48*7 

44*4 

46*1 

46*9 

40*6 

47*8 

60 

48*0 

48*7 

49*4 

50*2 

60*9 

61*0 

62*8 

68*0 

68*8 

64*6 

70 

56*2 

65*9 

56*8 

67*8 

68*0 

68*7 

69*4 

00*1 

00*8 

61*6 

80 

62*2 

02*9 

68*0 

64*8 

05*0 

05*8 

00*4 

07*1 

67*8 

08*6 

00 

69*2 


** 

•• 

*• 


•• 

•* 

** , 



About 1842 a committee of the American Academy of 
Arts and Sciences experimentally determined, for a large 
variety of chimney caps, or cowls, or hoods, the amount of 
suction that produces the draught up a chimney, and shortly 
afterwards a similar committee made a similar investiga- 
tion at Philadelphia (see Proc. Amer. Acad. voL L p. 307, 
and Journal of Franklin Institute, vol. iv. p. 101). These 
investigations showed that the open end of the chimney, 
acting as an obstacle in the wind, is covered by a layer 
of air moving more rapidly than the free air at a little 
distance, and that therefore between this layer and the 
ajjerture of the chimney there is a space within which 
barometric pressure is less than in the neighbouring free 
air. The draught up the chimney is due to the pressure 
of the air at the lower end or fireplace pushing up tho flue 
into this region of low pressure, quito as much as to the 
buoyancy of the heated air within the flue. From such 
experiments as these there has been developed tlie vertical 
suction-tubo anemometer, as devised by Fletcher in 1867 
and re-invented by Hagemann in 1876, and introduced 
into England by Dinos. Two vertical tubes whose 
ajjerturcs are res|>ectively directed to the windward and 
the leeward, and within which are two independent 
barometers, give the means of determining the barometric 
pressure plus the wind pressure and minus the wind 
pressure respectively, so that both the velocity of the 
wind and the true baromotric pressure can be deter- 
mined. If instead of a simple opening at the top of the 
tube we place there horizontally the contracted Venturis 
tube, we obtain a maximum wind effect, which gives 
an accurate measure of the wind velocity, and is the 
form recommended by Bourdon as an improvement on 
that of Arson. In all anemometers of this class the inertia 
of tho moving parts is reduced to a minimum, and the 
measurement of rapid changes in velocity and of the 
maximum intensity of gusts becomes feasible. On the 
other hand, these researches have shown how to expose a 
barometer so that it shall be free from the dynamic or 
wind effect even in a gale. It has only to be placed 
within a room or box that is connected with the free air 
by a tube that ends in a pair of parallel plane plates. 
When the wind blows past the end of this tube it flows 
between these plates in steady linear motion, and can 
produce no disturbance of pressure at the mouth of the 
tube if the plates are at a suitable distance apart. This 
condition of stable flow, as contrasted with permanent 
flow, was first defined by Sir William Thomson (Lord 
Kelvin) (see Phil. Mag., September 1887). Such a pair 
of small circular plates can easily be applied to a tube 
screwed into the air-hole at the back of any aneroid baro- 
meter, and thus render it independent of the influence of 
the wind. 

As to the exposure of the anemometer, no uniform rules 
have as yet been adopted. Since the wind is subject to 
exceedingly great disturbances by the obstacles near the 
ground, an observer who estimates the force of the wind 
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br notioifig all that goes on over a large region, or about 
has some advantage over an instrument that can only 
record the wind prevailing at one spot. The practice of 
the U'S. Weather Bureau has been to insist upon the per- 
fectly free exposure of the anemometer as high as can 
possibly be attained above buildings, trees, and hills ; but 
of course, in such cases, the instruments give records for 
an e]pvated point, and not for the ground. They are there- 
fore not precisely appropriate for use in hygienic and 
agricultural studies, but they yield the records needed for 
general dynamic meteorology and proper for comparison 
with the isobars and the movements of the clouds shown 
on the daily weather map. 

Moisture floats in the atmosphere either as invisible 
vapour or as visible haze, mist, and cloud. The presence 
of the latter generally assures us that the air is 
fully saturated. The total amount of both 
visible and invisible vapour contained in a unit 
volume of cloud or mist is directly determined by the 
Schwackhofer or Svenson hygrometer, or it may be ascer- 
tained by warming a definite portion of the air and fog 
aud measuring the tension of the vapour by Edelmann’s 
apparatus. Both these methods, however, are in practice 
open to many practical sources of error. If only invisible 
aqueous vapour is present we may determine its amount 
by several methods — (a) the chemical method, by absorbing 
and weighing it ; (6) the dew-point mothod, by cooling the 
air down to the temperature where condensation begins ; 
(<?) Edelmann’s method, by absorbing the moisture chemi- 
cally and measuring the change in vapour tension ; (d) by 
adding vapour until the air is saturated and measuring 
either the increased tension or the quantity of evaporation ; 
(e) the psychrometric method, by determining the tem- 
perature of evaporation. The wet -bulb thermometer, 
which is the essential feature of the last method, was used 
by Baum<$ in 1758 and do Saussure in 1787, but merely 
as giving an index of the dryness of the air. The correct 
theory of its action has been elaborated by many investi- 
gators — Ivory, 1822 ; August, 1825 ; Apjohn, 1834 ; Belli, 
1838 ; Regnault, 1845. From the last date until recent 
years rib important progress was made in our knowledge of 
the subject, and it was supposed tliat the psyclirometer 
was necessarily crudo and unsatisfactory, but in its modern 
form it has become an instrument of much greater precision, 
probably quito as trustworthy as the dew-point apparatus 
or other method of determining atmospheric moisture. In 
order to attain this accuracy the two bulbs must be of the 
same size, style, and sensitiveness ; the wet bulb must be 
covered with thin muslin saturated with pure water ; both 
thermometers must be whirled or ventilated rapidly, but 
at the definite prearranged rate for which the tables of 
reduction have been computed; and, finally, both ther- 
mometers must be carefully sheltered against obnoxious 
radiations. In order to attain these conditions Euroj>eaii 
observers tend to adopt Assmann’s ventilated psychrometer, 
but American observers adopt Arago’s whirled psych ro- 
meter, set up within an ordinary thermometer shelter. By 
either method an accuracy of one-tenth degree C. or two- 
tenths Fahrenheit should be attained. As a crudo approxi- 
mation, we may assume that the temperature of the dew- 
point is 1k?1ow the temperature of the wet bulb as far as 
that is below the dry bulb. A greater accuracy can be 
attained by the use of Ferrel’s or Marvin's psychrometric 
tables. Glaisher deduced empirically from a large mass of 
observations certain factors for computing the dew-point, 
but these do not represent the accuracy that can be attained 
with the whirled psychrometer, nor are they thoroughly 
satisfactory when used with Begnault’s tables and the 
stationary psychrometer. Especially should their use be 
discarded when the wet bulb is greatly depressed below 


the dry bulb and the atmosphere correspondingly dry. 
For occasional use at stations, and especially for daily use 
by travellers and explorers, nothing can exceed the con- 
venience and accuracy of the sling psychrometer, especially 
if the bulbs are protected from radiation by a slight cover- 
ing of non-conducting material or even metal, as was done 
by Craig in 1866—69 for the stations of the U.S. Army 
Surgeon-General. The hair hygrometer gives directly the 
relative humidity or the ratio between the moisture in the 
air and that which it would contain if saturated. The 
very best forms perform very well for a time, but in 
general the instrument is not considered so trustworthy 
as the vontilated psychrometer. 

The simple instrument for catching and measuring the 
quantity of rain, Bnow, or hail that falls upon a definite 
horizontal area consists essentially of a vertical 
cylinder and the measuring apparatus. The 
receiving mouth of the cylinder is usually 
terminated by a cone or funnel, so that the 
water running clown through the funnel and stored in 
the cylinder is protected from evaporation or other loss. 
The cylinder is firmly attached to the ground or building, 
so that the mouth is held permanently at a definite 
altitude. The sources of error in its use are the spatter- 
ing into it from tho ground or neighbouring objects, and 
the loss due to the fact that, when the wind blows against 
the aide of the cylinder, it produces eddies and currents 
that carry away drops that would otherwise fall into the 
mouth, and even carries out of the cylinder drops that 
have fallen into it. As a consequence all the ordinary 
rain-gauges catch and measure too little rainfall The 
deficit increases with the strength of the wind, and the 
smallness or lightness of the raindrops and snowflakes. 
If we assume that the correct rainfall is given by 
a gauge whose mouth is flush with the level of the 
ground, and is surrounded by a trench wide enough to 
prevent any spatter, then, on the averago of many 
years and numerous observations with ordinary rain- 
gauges in western Europe, and for the average char- 
acter of the rain in that region and the average 
strength of the attending winds, the deficit of rain 
caught by a rain-gauge whoso mouth is 1 metre above 
the ground is 6 per cent, of the proper amount ; if its 
elevation is 1 foot above ground, the deficit will be 
per cent. This deficit increases as the gauges are 
higher above the ground in proportion to the square 
root of the altitude, provided that they are fully exposed 
to tho increase of wind that prevails at those altitudes. 
It is evident that even for altitudes of 5 or 10 feet 
the records become appreciably discrepant from those 
obtained at the surface of the ground. The following 
table shows in the lost column the observed ratio between 
the catch of a gauge at any altitude and that of the 
standard at the level of the ground. Unfortunately, there 
is no record of the force of the wind to go with these 
measurements; but we know that in general, and on 
the average of many years corresponding with those 
here tabulated, the velocity of the wind increases very 
nearly as the square root of the altitude. Although 
this deficit with increasing altitude has been fully 
recognized for a century, yet no effort has been made 
until recent years to make a proper correction, or to 
eliminate this influence of the wind at the mouth of 
the gauge. Professor Joseph Henry, about 1850, recom- 
mended to the observers of the Smithsonian Institution 
the use of the “pit-gauge.” About 1858 lie recom- 
mended a so-called shielded gauge, namely — a simple 
cylindrical gauge 2 inches in diameter, having a wide 
horizontal sheet of metal like the rim of an inverted hat 
soldered to it. This would undoubtedly diminish the 
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obnoxious currents of air around the mouth of the gauge, 
but the suggestion seems to have been overlooked by 
meteorologists. In 1878 Professor Nipher of St Louis, 
Missouri, constructed a mucn more efficient shield, consist- 
ing of an umbelliform screen of wire-cloth having about 
sixty-four meshes to the square inch. This shield seems 
to have completely annulled the splashing, and to have 
broken up the eddies and currents of wind. With 
Nipher’s shielded gauges at different altitudes, or in 
•different situations at the same altitude, the rain catch 
becomes very nearly uniform ; but the shield is not es|>e- 
cially good for snow, which piles up on the wire screen. 
Since 1885 numerous comparative observations have been 
made in Europe with the Nipher gauge, and with the 
“protected gauge” devised by Boemstein, who sought to 
prevent injurious eddies about the mouth of the gauge 
by erecting around it at a distance of 2 or 3 feet 
an open board fence with its top a little higher than the 
mouth of the gauge. The boards or slats are not close 
together, but apjmrently afford as good a protection as 
the shield of Professor Nipher. 


Altitude and Relative Catch of Rain . 


Situation and Size of Gauge. 

| Years of 
[ Record, 

Altitude. 

Relative 

Catch. 



Metres. 

Per Cent. 



(0 

100 

Caine, 6-inch and 8-inch 

4l 

1 

90 

Oaatleton, 5-inch and 8-inch 

3 

2 

88 

Rotherhum, 5-inch 

8 ■ 

- 3 

86 

St Petersburg: Central Physical 


4 

85 

Observatory, 10-inch . 

loj 

5 

85 


k 6 

84 

London: Westminster Abbey • i 

1 

9*1 

77 

Emden 

2 

11 

72 

St Petersburg: Central Physical 




Observatory .... 

1 

13 

68 

York: Museum .... 

3 

13 

80 

Calcutta : Alipore Observatory 
Woodside : Walton-on -Thames 

7 

15 

87 

1 

15 

73 

Philadelphia : Frank ford Arsenal . 

3 

16 

95 

Shoerness ; Waterworks 

3 

21 

52 

Whitehaven : St James’s Church . 

10 

24 

66 

St Petersburg: Central Physical 




Observatory .... 

10 

25 

* 59 

Paris : Astronomical Observatory . 

40 

27 

81 

Dublin : Monkstown 

6 

27 

64 

Oxford : liadcliffe Observatory 

8 

34 

59 

Copenhagen : Observatory 

London : Westminster Abbey 

4 

36 

67 

1 

46 

52 

Chester : Lead works 

2 

49 

61 

Wolverhampton : Waterworks 

3 

55 

69 

York Minster .... 

3 

65 

60 

Boston. : St Botolph’s Church 

2 

79 

47 


In general it is now conceded by several high authorities 
that the measured rainfall must be corrected for the 
influence of the wind at the gauge, if the latter is not 
annulled by Nipher’s or Boomstein’s methods. A prac- 
ticable method of measuring and allowing for the in- 
fluence of tlio wind was explained by the writer in 1888 
-face Symons's Meteorological Magazine for 1889, or the U.S. 
Monthly Weather Revieiv for 1899). This method consists 
simply in establishing near each other several similar gauges 
at different heights above the ground, but in otherwise 
similar circumstances. On the assumption that for small 
elevations the diminution of the wind, like that of the 
rainfall, is very nearly in proportion to the square root of 
the altitude, the difference between the records for two 
•different altitudes may be made the basis of a calculation 
•which gives the correction to be applied to the record of 
•the lower gauge, in order to obtain the rainfall that 
would have been caught if there were no wind. It is 
-only when the rainfall has been properly corrected for 
?the effect of the wind on the gauge that we obtain 


numbers that are proper to serve for the purpose of 
determining the variation of the rainfall with altitude^ 
locality, or time. 

It has been common to consider that the rain-gauge 
cannot be properly used on ships at sea, owing to the 
rolling and pitching of the vessel, and the interference of 
masts and rigging ; but if gauges are mounted on gimbals, 
so as to be as steady as the ordinary mariner’s compass, 
their records will be of great importance. Experimental 
work of this sort was done by Mohn, and afterwards in 
1882 by Professor Frank Waldo; but the most extensive 
inquiry has been that of Mr W. Q. Black (see Journal 
Manchester Geographical Society , 1898, vol. xiv.), which 
satisfactorily demonstrates the practicability and import- 
ance of the marine rain-gauge. 

The moisture in the atmosphere comes from the surface 
of the earth or ocean by evaporation, a process which 
goes on continually, replacing the moisture that 
is precipitated as rain, hail, snow, and dew, 
and maintaining the total quantity of the 
moisture in the atmosphere at a very uniform figure. 
The rate of evaporation depends on the temperature, the 
dryness, and the velocity of the wind. It is not so im- 
portant to meteorologists to know where the moisture 
comes from as to know its amount in the atmosphere, 
and in fact no method has yet been devised for determin- 
ing how much moisture is given up by any specific 
portion of the earth, or ocean, or forest. Our evaporo- 
meters measure the quantity of moisture given off by a 
specific surface of water, but it is so difficult to maintain 
this water under the same conditions as obtain in nature 
that no conclusions can be safely deduced as to the 
actual evaporation from natural surfaces. The proper 
use of these evajjorometers is as integrating hygrometers, 
to give the average humidity of the air, the psychrometer 
giving the conditions prevailing at any moment. Among 
the many forms of evaporometer the most convenient is 
that devised by Piche, which may be so constructed as to 
be exceedingly accurate. Careful comparisons between 
the Piche and the various forms of absolute evaporo- 
meters were made by Professor Thomas Bussell, Aid the 
results were published in the U.S. Monthly Weather Review 
for Soptemlier 1888, pp. 235-239. By placing the Piche 
apparatus upon a large whirling machine he was able to 
show the effect of the wind upon the amount of evapora- 
tion. This important datum enabled him to explain the 
great differences recorded by the apparatus established 
at eight eon Weather Bureau stations ; based upon these 
results, he prepared a table of relative evaporation within 
thermometer shelters at all stations. The actual evapora- 
tions from ground and water in tho sunshine may run 
parallel to these, but cannot be accurately computed. It 
is probable tliat Professor Bussell’s computations are 
smaller than the evaporations from shallow bodies of 
water in the sunshine, but larger than for deep bodies, 
like the great lakes and for running rivers. The Piche 
evaporometer consists essentially of a glass tulie, whose 
upper end is closed hermetically, whereas the lower end 
is covered by a horizontal disc of bibulous paper, which is 
kept wet by absorption from the water in tho tube. As 
the water evaporates its^descent in the tube is observed, 
whence the volume evajiorated in a unit of timo becomes 
known. So long as the paper remains clean, and the 
water is pure, the records of the instrument depend 
entirely upon the evaporating surface, the dryness of the 
air, and the velocity of the wind. 

The direction and apparent velocity of the motion of 
the clouds, or other objects floating above us, are best 
observed by means of 'the nephoscope, which has now 
become a necessary item in the outfit of any first-class 
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meteorological station. Among the various forms of this 
instrument are the so-called nephodoscope of Fornioni, 
the marine nephoscope of Finem&n, the simple 
mirror with attachments used by Clayton, the 
cloud camera of Vettin, and the alt-azimuths of 
Mohn and Lettry. The most perfect form for use on 


land is that devised by Professor Marvin in 1896 for the 
U.S. Weather Bureau stations (see Fig. 2); while the 
most convenient for use at Bea is that used in 1889 by 
the author on the cruise of the Pensacola , and first de- 
scribed in the report of the International Meteorological 
Congress held at Chicago in August 
1893. The construction of this instru- 
ment is shown in Figs. 3, 4,. 5. In using 
it the observer looks down upon a hori- 
zontal mirror and observes the reflection 
of the cloud. By moving His eye he brings 
any cloudy point into coincidence with the 
reflection of a small fixed spherical knob 
above the mirror, and keeps the images of 
the knob and the cloud coincident as they 
pass from the centre of the mirror to its 
edge. This line of motion shows the 
azimuth of the horizontal component of 
the cloud’s motion. The apparent angular 
velocity of the cloud, as it would be if the 
cloud started from the zenith, is obtained 
by counting the seconds that elapse be- 
tween its passage from the centre to the 
edge, or to a small circle inscribed within 
the edge. With this instrument two ob- 
servers a short distance apart may easily 
determine the apparent altitude, and azi- 
muth, and motion of any cloud, whcnco its 
true altitude and velocity may be computed. 

When the observer uses the marine nepho- 
scope on a vessel which is itself in motion, 
he observes the resultant of his own and 
the cloud’s motions. If liis vessel is under 
his own control, so that he may change 
its velocity or direction at will, he easily 
determines this resultant for two cases, 
and obtains data by which he is enabled to calculate the 
real altitude and velocity of the cloud in terms of his 
own velocity. As the nephoscope can be used on a 
waggon moving rapidly over a smooth road, or in a small 
boat on a smooth pond, almost as well as on a larger 
sea-going vessel, it becomes an instrument of universal 
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application for oloud study. It is also equally convenient 
for observing the positions of auroras, halos, meteors, and 
other special phenomena. For the international work 
undertaken during the year 1898, the photographic 
camera established upon an alt-azimuth mounting, or the 
so-called photogram-meter, was especially developed. In 
this apparatus photographs of the clouds are 
taken simultaneously at two or more stations, 
and in each case the centre of the photo- 
graphic plate has its altitude and azimuth 
determined. From this centre one can 
measure on the plate the additional angles 
required in order to fix the altitude and 
azimuth of any point that is photographed, 
and thus the dimensions of the whole visible 
cloud and its internal or differential motions 
can bo determined, as well as its general 
motion. During the year 1 898 about twenty 
stations were occupied throughout the world 
for the purpose of determining accurately 
the altitudes and motions of every layer of 
cloud. 

The ordinary meteorological record specifies 
the proportion of sky that appears to be 
covered with cloud, or the so-called 
cloudiness, usually expressed in 
tenths. The observer generally con- 
fines his attention to that portion of the sky 
within sixty degrees of tho zenith, and ignores the 
lower zone, since the clouds that are found therein are 
often at so groat a distance from him that their record 
is not supposed to belong to his locality. As the cloudi- 
ness— or its reciprocal, the sunshine — is supposed to 

Horizontal Projection of Nephoscope. 
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be the most important item in agricultural climatology, 
and is certainly also important for dynamic meteoro- 
logy, it is usually considered desirable to obtain more 
complete records than are given by only one or two 
specified hours of observation. To this end apparatus 
for recording sunshine, or, rather, the effect of cloudiness, 
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if* widely adopted. At least three forma are worth 
describing. 

The Jordtm photographic mmehine recorder consists of a 
cylinder enclosing a sheet of sensitive paper ; the sun’s rays 


penetrate through a small aperture, and describe a path from 
sunrise to sunset, which appears on this sheet after it lias 
been properly washed with the fixing solution. Any inter- 
ruption in this path, due to cloudiness 
or haze, is of course clearly shown, and 
gives at once the means of estimating 
what percentage of the day was clear 
and what cloudy. The form of the 
instrument constructed by Professor 
Marvin has been used for many years 
at about forty Weather Bureau stations, 
and the original construction is still 
employed by other observers throughout 
the world. The S tokes-Campheli recorder 
consists of a globe of glass acting as a 
burning-glass. A sheet of pasteboard or 
a block of wood at the rear receives the 
record, and the extent of the charring 
gives a crude measure of the percentage 
of full or strong sunshine. Many of these 
instruments are used at stations in Great 
Britain and the British colonies. The 
Marvin thermometric surwhine recorder 
consists of a thermometer tube, having 
a black bulb at the lower end and a 
bright bulb at the other. The excess 
of temperature in the black bulb causes 
a thread of mercury to move upwards, 
and for a certain standard difference of 
temperature of about 6“ F., such as would be produced 
by the sun Bhining through a very thin cloud or haze, 
a record is made by an electric current. The record 
simply shows that during the day sunshine of a certain 


intensity prevails, or was prevented by cloudiness. Mr 
D. T. Maring, in the U.S. Monthly Weather Review for 
1897, described an ingenious combination of the thermo- 
meter and the photographic register of cloudiness, which is 
worthy of further development It gives 
both the quantity of cloudiness and in- 
tensity of the sunshine on some arbitrary 
relative scale. * 

The intensity of the sunshine, as some- 
times employed in general agricultural 
studies, is also shown by Violle’s con- 
jugate bulbs, which are thin copper balls 
about 3 inches in diameter/ one of them 
being blackened on the outside and the 
other gilded. When exposed to the Bun- 
shine the difference in temperature of the 
two bulbs increases with the intensity of 
the sunshine, but as the difference is 
dependent to a considerable extent on the 
wind, the Violle bulbs have not found wide 
application. The Arago-Davy actino- 
ineter, or bright and black bulbs in vacuo, 
constitutes a decided improvement upon 
the Violle bulbs, in that the vacuous 
space surrounding the thermometers 
diminishes the effect of the wind. The 
physical theory involved in the use of this 
instrument was fully developed by Ferrel, 
and he was able to determine the co- 
efficient of absorption of the earth’s atmo- 
sphere and other data, thereby showing 
that this apparatus has considerable 
pretensions to accuracy. In using it as 
contemplated by the inventor and by 
Professor Ferrel, we read simply the 
stationary temperature recorded by the 
bright and black thermometers at any 
moment, whereas the best method in actinometry con- 
sists in alternately shading and exposing the apparatus so 
as to determine the total effect of the solar radiation in 


one minute, or some shorter unit of time. This so-called 
dynamic, as distinguished from the static, method was 
first applied by Poinllet in 1838 in his use of his pyrhelio- 
meter, which was the first apparatus and method that gave 
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approximate measures of the radiation of heat from the 
sun. In order to improve upon Pouillet’s work more 
delicate apparatus has been constructed, bqt the funda- 
mental methods remain the same. Thus Angstrom has 
applied both Langley’s bolometer and his own still more 
sensitive thermoelectric couples and balance method, and 
Violle his absolute actinometer, consisting of a most deli- 
cate thermometer within a polished metal sphere, whose 
temperature is kept uniform by the flow of water, while 
Crova, with a thermometer within an enclosure of uniform 
temperature, claims to have attained an accuracy of one 
part in a thousand. Chwolson reviewed the whole subject 
of actinometry, and lias shown the value of his own 
apparatus, consisting of two thin plates alternately exposed 
to and shielded from sunshine, whose differences of 
temperature are measured by electric methods. 

As none of the absolute methods for determining the 
solar radiation in units of heat lend themselves to con- 
tinuous registration, it is important to call attention to the 
possibility of accomplishing this by chemical methods. 
The best of these appears to be that devised by Marchand 
by the use of a device which he calls the Phot-anti- 
tupimeter. In this the action of the sunlight upon a 
solution of ferric -oxalate and chloride of iron liberates 
carbonic acid gas, the amount of which can be measured 
cither continuously or every hour ; but in its present form 
tho apparatus is affected by several serious sources of 
error. 

The electric compensation pyrheliometer, as invented 
by Knut Angstrom (Ann. Phys., 1899), offers a simple 
method of determining accurately the quantity of heat 
received by radiation. He employs two blackened 
platinum surfaces, one of which receives the radiations to 
be measured, while tho other is heated by electric current. 
The difference of temperature between the two discs is 
determined by a thermocouple, and they are supposed to 
receive the same amount of energy when their temperatures 
are the same, A Hefner lamp is used as an intermediate 
standard of radiation, and alternate observations on any 
other two sources of radiant heat give the means of de- 
termining their own relations to each other. By means 
of two such instruments observations wero made simul- 
taneously on the intensity of the solar radiation at two 
points, respectively 360 and *3352 metres above sea-level, 
to determine the amount of heat absorbed by the inter- 
mediate atmosphere. An accuracy of 1-1000 appears to 
be attainable. 

The numerous forms of apparatus designed to keep 
frequent or continuous register of the prevailing pressure, 
temperature, moisture, wind, rainfall, sunshine, 
f ra pS!*” eva P ora tion, and other phenomena are instru- 
ments that belong peculiarly to meteorology as 
distinguished from laboratory physics. The apparatus 
may be broadly divided into several classes according as 
tho records are obtained by the help of photography, or 
electricity, or by direct mechanical action. The prevailing 
tendency at present is in favour of apparatus in which the 
work of the recording pen is done by a falling weight, 
whose action is timed and limited by the making and 
breaking of electric currents by the meteorological appar- 
atus proper. The most serious defect in such instruments, 
even when kept in good working order, is a want of 
sensitiveness commensurate with the desired openness of 
scale. It is very important that a fraction of a minute of 
time should be recognizable, as also one-tenth of a degree of 
temperature ; and one-thousandth of an inch of barometric 
pressure, and velocities of one hundred miles per hour, as 
well as rapid changes in all these elements, must be 
measurable. But instruments whose scales are large 
enough to record all these quantities are usually so sluggish 
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that the comparison of the records is very unsatisfactory. 
In order to study the relationships between temporary and 
fleeting phenomena, it. is necessary that all instruments 
should record upon the same sheet of paper, so that the 
same time-scale will answer for all. The instruments that 
respond most nearly to the general needs of meteorology are 
the various forms of meteorographs devised by Wild for use 
at St Petersburg, by Sprung and Fuoss for use at Hamburg 
and Berlin, and by Marvin for Washington. The photo- 
graphic systems for pressure and temperature introduced 
many years ago at stations in Great Britain and the British 
colonies are not quite adequate to present needs. The 
portable apparatus manufactured by Richard Fibres at 
Paris is in use at a very large number of land stations 
and on the ocean, ami by giving special care to regular 
control-observations of time, pressure, and temperature, 
important results may be obtained ; but in general the 
time- scales are too small, and the unknown sources of 
error too uncertain, to warrant implicit reliance upon tho 
records. 

The brightness of the sky light, and especially the 
amount of polarization, have been observed with increasing 
interest, as it seems possible from these two 
elements to ascertain something with regard to 
the condition and amount of the moisture of the 
air. With a simple NicoFs prism held in the hand and 
turned slowly about the axis of vision one can quickly 
recognize the fact that the sky light is polarized, and that 
the polarization is largely due to the air or dust lying 
between us and the clouds in the distant horizon. Arago 
with a more delicate form of polariscope determined the 
existence of a so-called neutral zone. Babinet located a 
neutral point or zone about as far from the anti-sun as was 
Arago’s from the sun itself. Brewster discovered a neutral 
point near the sun and horizon, disappearing when the sun 
is more than 15° above the horizon. Finally, Brewster 
explored the sky sufticiently to draw lines of equal polariza- 
tion, which ho published in Johnston’s Physical Atlas , and 
which were confirmed by Zantedeschi in 1849. Since 
those days far more delicate work lias been done — first by 
Bosanquet of Oxford, afterwards by Professor Pickering 
of Harvard University and Professor Wright of Yale 
University. A later contribution to the subject is by 
Jensen (see Met. Zdt. for Oct. -Dec. 1899), who has 
observed the brightness as well as the polarization, and 
thus completed the data necessary for testing the various 
physical theories that have been proposed for the explana- 
tion of this phenomenon. We owe to Tyndall the capital 
discovery that when a beam of white light penetrates a 
mass of fine aqueous mist the latter sends off at right 
angles a delicate blue light, which is almost wholly 
polarized in a plane at right angles to the plane of 
reflection. As the particles of mist grow larger, the blue 
light becomes whiter and the polarization disappears. The 
original vapour particles are undoubtedly so small as to 
be comparable in size with a fraction of the wave-length 
of ordinary light, and Rayleigh was able to show that such 
minute particles must liave a power of selection, and that 
the diffused sky light comes to us by selective reflection. 
On this basis we should expect that in the driest air at 
great heights, where the temperature is low and condensa- 
tion lias but just begun, and the dust particles are rare, 
there would occur the smallest aqueous particles, the feeblest 
intensity, and the largest amount of polarization. In his 
work on this subject (see Phil. Mag., May 1899) Rayleigh 
has shown that it is quite possible that the atoms of oxygen 
and nitrogen constituting the atmosphere may themselves 
also exercise a diffuse selective reflection, and contribute 
to the brightness and polarization that are mainly due to 
aqueous vapour. 
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With these theoretical points in mind, we see the import- 
ance of adding photometry and polarimetry to the work of 
a meteorological observatory. The apparatus to be used 
in this connexion will vary somewhat with the exact 
character of the observations to be made. The most 
extensive researches that have yet been carried out in this 
line with a meteorological application in view are those of 
Jensen, Crova, Cornu, Pickering, and especially Rubenson, 
who in fact recommended that polarimetry and photometry 
should go hand in hand. In order to measure the position 
of the plane of polarization the Arago polariscope may be 
used, but, in order to measure the percentage of polarized 
light, Mnscart’s modification of the Savart is better. In 
order to measure the general brightness of a spot in the 
sky, Jensen has used a slight modification of the Weber 
photometer, and in fact Weber himself has applied the 
same method to the measurement of the daylight. The 
complete work of Jensen was published in the Schriften of 
the Scientific Association of Schleswig-Holstein in 1899, 
and, like the memoir published by Rubenson in 1803, it 
gives the meteorological conditions in full as a basis for the 
investigation of the connexion between sky light and the 
moisture in the atmosphere. 

The eyanomotor devised by Arago to measure the blue- 
ness of the sky consisted of an arbitrary scale of blues on 
a strip of porcelain, with which one could compare the 
blue of the sky. This comparison, however, is open to 
many subjective errors. A more satisfactory apparatus is 
Zollner’s photometer or some equivalent, in which a patch 
of white surface is illuminated by any particular tint or 
combination that may be desired. In fact, Maxwell’s 
colour-box admits of ready application to the analysis of 
sky light, and reveals at once the proportions of red, yellow, 
and blue that may be contained therein. 

The importance of observing the dustinoBs of the atmo- 
sphere has been especially realized since the invention and 
use of various forms of apjiaratus for counting 
eouatir imln ^ er of particles of dust in a small 

volume of air. These inventions are due to Mr 
John Aitken, of Edinburgh, and a short description of his 
results was presented by him to the Meteorological Con- 
gress in 1893 at Chicago. The latest form of his apparatus 
is very convenient, and is called tho pocket dust-counter. 
In thiB the air contained in a small receiver is rendered 
dustless by repeated expansions, in each of which the 
cooling due to expansion forces the vapour to condense 
uj)on the dust, which, becoming heavy, falls to the bottom, 
so that in a short time all is removed. A small stop-cock 
is now turned, so as to allow a definite small quantity of 
air to enter and mix with the dustless air in the receiver. 
The natural and pure airs are now thoroughly mixed, and 
again the whole quantity within tho receiver is expanded, 
and the dust nuclei fall down by the condensation of 
vapour upon them. Assuming that every particle of dust 
is represented by a minute droplet of water, we have but to 
count the latter; this is easily done by causing all the 
drops to fall upon a polished plate of black glass, which is 
divided into small squares by fine lines ruled with a 
diamond point. Usually each of these squares represents 
a small fraction of a cubic centimetre of air ; thus in ono 
case tho number of fog particles averaged 2*6 per square 
millimetre of tho glass plate, and, as the multiplying factor 
was 100, this corresponded to 260 particles of dust in a 
cubic centimetre of air. The purest air has been found in 
the West Highlands of Scotland, where 16 particles per 
cubic centimetre was once recorded as the minimum, while 
7600 was the maximum. On the Rigi Kulm, in Switzer- 
land, the purest air gave 210, and the dustiest 16,500. 
On comparing the records of the dust-counter with the 
record of the apparent state of the air, Mr Aitken found 
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that 500 particles per cubic centimetre corresponded to 
clear air, and 1900 to a thick haze in which distant 
mountain tops were hidden. In the cities the particles of 
soot and effluvia of all kinds act aa dust, and both in 
London and Paris the numbers ran as high as 80, 116, 
150, and 210 thousand per cubic centimetre. 

The electrical phenomena of the atmosphere undoubtedly 
belong to meteorology, and yet the methods of obserfation 
have been so unsatisfactory and the difficulty 
of interpreting the results has been so baffling 
that regular observations in electricity are only 
carried out at a very few meteorological institutions. 
A general summary of our knowledge of the subject was 
prepared by J. Elster and H. Geitel for the International 
Congress held at Chicago in 1893, but the methods and 
apparatus of observation have not received any remark- 
able modifications. In general the water-dropping 
collector of Lord Kelvin, arranged for continuous record 
by Mascart, continues to bo the best apparatus for con- 
tinuous observation at any locality, and a portable form 
of this same apparatus is used by explorers and in special 
series of local observations. In order to explore the upper 
air the kite continues to be used, as was done by McAdie 
for the Weather Bureau in 1885 and by Weber at Kiel in 
1889. The difference of potential between the upper and 
lower end of a long vertical wire hanging from a balloon 
lias been measured up to considerable altitudes by Elster 
and Tuma. In general it is known that negative electricity 
must be present in the upper strata just as it is in the earth, 
whilo tho intervening layer of air is positively electrified. 
The explanation of tho origin of this condition of affairs is 
given in the recent researches of Professor J. J. Thomson 
(Phil. Mag. y December 1899), and his interpretation 
is almost identical with that now recognized by Elster 
(see Terrestrial Magnetism , January 1900, vol. iv. p. 213). 
According to these results, if positive and negative ions 
exist in the upper strata and are carried up with tile ascend- 
ing masses of moist air, then the condensation of the moisture 
must begin first on the negative ions, which are brought 
down eventually to tho earth’s surface ; thus the earth 
receives its negative charge from the atmosphere, leaving a 
positive charge or an excess of positive ions in the middle 
air. The observations of atmospheric electricity consist 
essentially in determining the amount and character of 
the difference of potential between two points not very far 
distant from each other, as, for instance, the end of the 
pipe from which the water-drops arc discharged, and the 
nearest point of tho earth or buildings resting on the earth. 
The record has only an extremely local value, and the 
investigations of Professor Trowbridge, made in conjunc- 
tion with the U.S. Weather Bureau in 1882-85, show that 
tho differences vary so much with the winds, the time 
of day, and the situation of the water-dropper, that the 
mere comparison of records gives no correct idea of the 
general electrical relationships. It had been suggested 
that possibly daily telegrams of electric conditions and daily 
maps of equipotential curves over the North American 
continent would be of help in the forecasting of storms, 
but it was shown to be useless to attempt any such system 
until some uniform normal exposure could be devised. 
(See Atmospheric Electricity and Electricity, V.) 

The exploration of the upper atmosphere is to be 
regarded as the most important field of research at the 
present time, and the kite and the balloon * 
enable observers and apj>aratus to be carried to ** 
considerable heights, though by no means so far as is 
desirable. The kito was first used by Alexander Wilson 
at or near Glasgow in 1749, and has since then 
been frequently used by English observers. The later 
revival of interest in the subject dates principally at least 
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from the mtk done in England is 1889 by Archibald, 
who wed the kite to cany up anemometers to very 
considerable heights, and thereby determined the relative 
movement of the air in the free atmosphere. In 1883 
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Fra. 6. — Marvln-Hargrave Kite, with Meteorograph in position. 

Mr Alexander McAdie used tlie kite in his studies of 
atmospheric electricity, and the present writer proposed 
to use it for a complete exploration as to temperature, 
moisture, and wind ; but Mr W. A. Eddy of New York 



Fra. 7.— Marvin Kite Reel. 


iirst forced it upon public attention, and accepted the 
suggestion of the present writer to employ it for meteoro- 
logical work* Having flown his kites at Blue Hill, with 
the permission of Mr Botch, and having carried up with 
them the self-registering apparatus devised by Mr Fergu- 


son, he left the further prosecution of this work to Mr 
Botch, who has made this a prominent feature of the 
work at his observatory, having carried up meteorographs 
to the height of 12,000 feet by means of a series of kites 
flying in tandem. The officials of the U.S. 
Weather Bureau have developed an admir- 
able cellular kite, invented by Hargrave of 
Australia, and Professor Marvin's works on 
the theory and construction of this form 
are woll known. The general appearance 
of the Marvin or Weather Bureau kite, the 
reel and other apjmratus that go with it, and 
the meteorograph it carries up, are shown 
in Figs. C, 7, 8. The size ordinarily used 
carries about 68 square feet of supi>orting 
surface of muslin tightly stretched on a light 
wooden frame. The line, made of the best 
steel piano-wire, is wound and unwound 
from a reel which keeps an automatic re- 
cord of the intensity and direction of the 
pull. The reeling in and out may be done 
either by hand or by a small gas-engine. 
The observer at tho reel makes frequent 
records of the temperaturo, pressure, and 
wind, the apparent angular elevation of the 
kite, and the length of wire that is played 
out. At the kite itself the Marvin meteorograph keeps a 
continuous record of the pressure, temperature, humidity, 
and velocity of the wind. The meteorograph with its alu- 
minium case weighs about two pounds, and is so securely 
lashed behind tho front cell of tho kite that no accident 
lias ever happened to one, although the kites sometimes 
break loose and settle to the ground in a broken country 
many miles away from the reel. On four occasions the 
line has been completely destroyed by slight discharges 
of lightning ; but in no case has tho kite, the observer, or 

On account of its great interest and importance, we quote the 
following from Dr Frankenfiehrs bulletin and the summary in the 
U.8. Monthly Weather Review for September 1899 : — 

Mean Temperature Gradients in degrees Fahrenheit, per 1000 feet 
from the ground up to the respective altitudes. 


Stations. 

1000 

fecit. 

1500 

feet. 

2000 

feet. 

8000 

font. 

4000 

feet. 

6000 

feet. 

0000 

leet. 

Washington, D.C. . 

O 

5*6 

0 

4*4 

o 

4*0 

0 

3*5 

0 

3*2 

O 

3*0 

o 

81 

Cairo, 111, 

97 

6*6 

6*0 

4*9 

4*7 

4*8 


Cincinnati, 0. 

13*0 

6*3 

6 9 

5*8 

5*6 

4*7 

4*2 

Fort Smith, Ark. . 

7 2 

7*0 

6*7 

5*8 

3*8 



Knoxville, Twin. . 

8-4 

6*2 

6*6 

frl 

5*0 

... 


Memphis, Twin. 

7*8 

6*8 

f»*0 

3*8 

3*7 

8*5 

... 

Springfield, 111. 

7-6 

r >*7 

6*1 

4*4 

4*0 

3*7 

3*6 

Cleveland, O. 

r >*7 

4*1 

36 

3*5 

4 1 

41 

4*3 

Duluth, Minn. 

r>-2 

4*8 

4*6 

4*6 

4*3 

3*8 

4*6 

Lansing, Mich. 

7*5 

6 0 

4*7 

4*1 

8-9 

3*8 


Sault Ste Marie, Mich. . 

6-6 

6*2 

5*2 

4*5 

8*9 

3*0 


Dodge, Kans. 

6-3 

6*2 

4*8 

3*7 

3*1 

3*2 

3*2 

Dubuque, Iowa 

69 

5*9 

4*0 

3*5 

3*2 

3*3 

#M 

North Platte, Nob. 

6*8 

6*6 

5*9 

5*2 

4*4 

4*7 

5*4 

Omaha, Nob. . 

... 

5*4 

4*9 

3*0 

3*2 

3*5 

3*8 

Fierro, S. Dak. 

5*9 

6*1 

4*8 

4*3 

3*7 

4 4 

4*0 

Topeka, Kans. 

7*4 

6*2 

4*9 

4*0 

3*8 

3*9 

4*5 

Average 

7-4 

5*8 

6*2 

4*4 

4*0 

3*8 

4*1 


the reel been injured thereby. Of course, such flashes 
are preceded by numerous rapidly -increasing sparks of 
electricity from the lower end of the wire, which warn the 
observer of dangor. During the six months from May to 
October 1898, seventeen kite stations were maintained by 
the U.S. Weather Bureau in the region of the lakes, the 
Upper Mississippi and tho Lower Missouri valleys, in 
order to obtain aata for the more thorough study of atmo- 
spheric conditions over this particular part of the country. 
During these months 1217 ascents were made, and as no 
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at height was attempted they were mostly under 
or- 8000 feet. There was thus obtained a large 
amount of information relating to the air within a mile of 
the earth’s surface. The general gradients of temperature. 



Fit). 8.— Marvin Kito Meteorograph. 

which woro promptly deduced and published by H. C. 
Frankenfiehl in 1 899 in a bulletin of tho Weather Bureau, 
gave for the first time in the history of meteorology 


and Biot at Paris in August and September of 1804* 
The next important ascent was that of Bhdo and Barr&L 
in 1850 at Paris. The most remarkable high 
ascents have been those of James Glaisher, 2nd 

September 1862, and Berson at Berlin in 
1889; on both of these occasions the* 
aeronauts attained altitudes of from 3^,000 
to 35,000 feet. Similar systematic ascents 
at many pointB in Europe simultaneously 
on pre-arranged dates have been made 
during the years 1895-99, and promise 
to be an important feature in the future 
study of the atmosphere. Owing to the 
great risk to human life in these high 
ascents, and especially to the fact that we 
desire records from still greater heights,, 
efforts have been made to devise self-re- 
cording apparatus that may be sent up 
alone to the greatest heights attainable by 
free hydrogen balloons' carrying the least 
possible amount of ballast. As these ascen- 
sions are made with great velocity, and 
therefore as nearly vertical as possible, 
they are called “soundings,” because of 
their analogy to the mariner’s usage at 
sea, and the balloon is called a “sound- 
ing balloon.” Such balloon soundings 
have been made not only individually, 
but by pre-arranged system simultane- 
ously in combination with the ascent 
of free -manned balloons above referred 
to ; and at some places kites have 
been simultaneously used in order to 
obtain records for the lower atmosphere. 
The first experiments in simultaneous work were 
made in 1896 and 1897, when ascents were made at 
eight or more points in France, Germany, and Itussia. 

Iho. 


therms. 


50°a 


-40°C.. 


-25°a 


trustworthy actual 
observations of air 
temj »eratures in the 
free atmosphere in 
numbers sufficient 
to indicate the nor- 
mal condition of 
the air. 

The kite and me- 
teorograph have al- 
ready been adopted 
for use by Euro- 
pean meteorolo- 
gists at Trappes, 

Hamburg, Brus- 
sels, Berlin, and 
Strasburg. Espe- 
cially successful 
has been the work 
of Mr A. L. 

Botch, tho pro- 
prietor of the 
Blue Hill Observe 
tory; and of Mons. 

Loon Teisserenc 
do Bort, the pro- 
prietor Of the ob- P{0 Pi _ 01mrt of isotherms in Free Air above Tmppes. 

servatory for dy- This diagram shows the height at which the isotherms of 0*, -25* -40*. -50* C. were encountered on the respective dates. 

' Below tho ground.l ine are given both the dates and the temperatures or the air observed at the ground when the balloon started on 
iiainiC meteorology fllic h ascent. The Isotherms of -40* and -60* are not given for certain ascents, because iu these the balloon did not rise high 
at Trappes. enough to encounter those temperatures. 



The balloon was used for the scientific exploration 
of the atmosphere quite freely during the 19th century. 
Tho first important voyages were those of Gay-Lussac 


These experiments and the discussions to which they 
gave rise have emphasized the importance of increasing 
the sensitiveness of the self-recording apparatus, ana 
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as far as practicable the rapidity of the ventilation 
of the thermometers, and of providing more perfect 
protection against radiation from the sun or to the 
sky. It is believed that accurate records may be at- 
tained up to at least 30,000 metres, but as yet 20,000 
has not been attained, and the records brought back 
are still under considerable criticism on account of in- 
strumental defects. In general the wind that supports 
the Kite also furnishes sufficient ventilation for the 
thermometer; but in the case of the sounding balloon, 
which as soon as it attains its summit-level (and its 
Tapid rate of ascent diminishes) floats along horizon- 
tally in the full sunshine, a strong artificial ventilation 
must be provided. Moreover, the sluggishness of the 
best thermometers is such that during the rapid rise the 
records of temperature that are being made at any 
moment really belong to some altitude considerably below 
the balloon, and a most critical interpretation of the 
records is required. 

The most enthusiastic work both with balloons and 
kites has been steadily pushed forward by Tiosserenc de 
Bort at Trappes ; and from the results of about one hundred 
ascents during 1898--99, published by him in the Comptes 
Rendu* , we quote the accompanying diagram (Fig. 9), 
showing the height at which the isotherms of 0° C., minus 
25° C., minus 40* C., and minus 50° C. were encountered 
by the kites or balloons on the respective dates. As 
this diagram gives a fair picture of the conditions during 
the whole year — from April 1898 to July 1899 — the 
present writer has deduced the average diminution with 
altitude, and the following table of results is quoted 
from the U.S. Monthly Weather Review fbr September 
1899, p. 417 


Average Diminution of Temperature in the Free Air above Trappes 
during 1898-99, 


Altitude 

(Kilometres). 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


Total 

Diminution of 
Temperature. 

e. 

-51 
-45 
- 88 
-30 
-24 
-18 
- 13 

- 9 

- 4 
0 


Successive 
UradientH, 
per Kilometre 

9° C. 

6 

7 

8 
0 
G 
5 

4 

5 
4 


III. Qlimatology. 

The climate of any locality is generally defined as the 
average condition in respect of atmospheric phenomena, 
moaning thereby not merely the general average of all 
values of the temperature, winds, rainfall, <fcc., but the 
extreme values and the averages of the extreme values for 
long periods of time. If we confined ourselves wholly to 
meteorology proper, we should necessarily define a climate 
by numbers and diagrams relating to these meteorological 
elements ; but from time immemorial it has also been the 
custom to illustrate and even investigate climatic con- 
ditions by enumerating the plants and animals that 
flourish in different localities, and by tabulating the dates 
of sprouting, budding, leafing, fruiting, ripening, harvest- 
ing, and the dropping of the leaves. The study of plants 
from this point of view is called phenology ; and in so far 
as pfontp depend upon the meteorological climate, it gives 
us a comprehensive view of both the present and the past 
climates of every portion of the earth sinco the ancient 
geological periods. But as the relations between plant 
life and meteorology are complex, and but little under- 
stood, we leave this field of study to the botanists and 
palaeontologists, and confine ourselves to the atmosphere 


proper. The most remarkable collection of data relative 
to phenology in its relation to meteorology is to be found 
in two essays by Dr Karl Linsser, published in 18C4 and 
1866 by the Imperial Academy of Sciences at St Peters- 
burg. In these essays he has shown the nature of the 
dependence of the growth of the plant upon temperature, 
rainfall, the length and character of the growing season, 
and the latitude, and has given some important clues as 
to the natural process of the evolution of various species 
and varieties. 

As to climatology proper, there are two classes of 
xhemoirs — those that confine themselves to numerical 
data, charts, and diagrams, and those that attempt by 
general descriptions to givo a popular and vivid picture of 
the conditions that prevail in various localities. Of the 
latter we find an admirable illustration in Henry S. 
Blanford’s work, A Practical Guide to the Climates and 
Weather of Lidia , Ceylon , and Burma and the Storms of 
Indian Seas , London, 1 889. Of the works that combine 
both numerical tables and descriptive text, with a predilec- 
tion in favour of the former, there is nothing to compare 
with the Lehrbuch der Klimatologie of Professor Hann, of 
which a second edition was published in 1897 in threo 
volumes. But, in general, the climatological elements for 
any country, and especially for the whole world, can bo 
well presented and comprehended by means of a few 
charts, and this is undoubtedly well done in Hann’s 
Atlas of 1887, but most thoroughly in the third 
volume of Bartholomew’s Physical Atlas (Constable and 
Company, London, 1899). This atlas of meteorology 
contains over four hundred maps illustrating the pro- 
minent features in the distribution of temperature, 
pressure, winds, clouds, sunshine, and rainfall, followed by 
a series illustrating storms and weather, which forms an 
admirable supplement to any textual presentation of the 
subject of meteorology. In the present article we shall 
only attempt somo description of the general distribu- 
tion and peculiarity of rainfall throughout the globe, 
taking advantage of the important memoir on this 
subject published by Supan in 1898, as “Supplementary 
volume No. 124 to P Hermann’ 8 Mitteilungen 

The average condition of the atmosphere as to tempera- 
ture and pressure over the whole globe is the climato- 
logical featuro of fundamental interest for the student of 
theoretical meteorology. Professor Forbes was the first 
to attempt to define the relation between the mean tem- 
perature of any latitudinal zone and the mean ratio 
between the areas of land and water within that zone. 
His numerical determination of these ratios has been 
slightly changed by later authorities ; but on account of 
the historical interest of the subject the following table is 
given, showing the temperatures, pressures, and ratios of 
land to water that served as the basis of important 
researches. The reader will perceive that the average 
temperature is decidedly affected by the presence of land ; 
and the column of prevailing winds shows that these, as 
well as the barometric pressure, depend ui>on the tern- 
perature gradient, and therefore upon the presence, of the 
land. In fact, in the study of the climate of a continent, 
the latter is considered as essentially the centro of a large 
area of disturbance in the midst of the ocean that covers 
four-fifths of the earth’s surface. As we proceed from the 
shores of a continent inward we depart from the oceanic 
and approach the truly continental conditions. Ferrei 
has expressed these influences of land and water in a 
general formula, from which may be determined what the 
temperature and pressure would be if the earth were all 
land or water. 

This subject has also been discussed by Forbes, Sarto- 
rius von Waltershausen, as well as Hann and Ferrei, and 
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Climatological Table. 








| Mean Annual Insolation. 


Annual ! 

Latitude. 


Mean j 

UM1UA1. 

Batin of 
Land to 
Water 
(Forbes). 


| Earth's Surfkce. 

Relative 
Area of 

I 



Temperature. 

Pressure. 

Wind. 

Atmosphere. 

Cloudiness 

o-o. 

Cloudiness 

0*4. 

Zones. 

% 

II 

90 

1 * Cent. 

- 17*0 

mm. 


PerCent. 

0*42 

0*08 

0*08 

0*000 

mm. 

1 * 


85 








} 860 

tt 

80 

-15*8 

780-6 

E.N.E. 


0-48 

0-16 

0 08 

0-174 

J 

li 

75 

... 

780-0 

E.N.E. 

... 


... 

... 

\ 380 

M 

70 

- 10*2 

768-6 

E.N.E. 

48*3 

0*47 

0-26 

0 10 

0*342 


II 

05 


768-2 

N.E. 

... 

... 

* • 1 

... 

. . . 

> 400 

II 

00 

- 2-2 

758*7 

N.E. k S.W. 

50*8 

0*57 

0*57 

0*15 

0*500 

< 


55 


769-7 

W. 

... 

... 




> 590 

II 

50 

+ 0*5 

760-7 

W. 

58*3 

0*88 

0*49 

0*20 

0*043 


II 

45 


761-6 

W. 


... 



} 010 

40 

14 ‘4 

762-0 

W. k E. 

44*5 

0-79 

0*55 

0*22 

0*700 


it 

35 


762-4 

S.W. k 8.E. 

... 



... 


} 590 

II 

30 

20*4 

761-7 

E. 

43*4 

0*88 

0*04 

0*20 

0-866 


>1 

25 


760-4 

E. 

... 

• • i 

... 

... 

... 

] 730 

II 

l» 

20 

24*8 

759*2 

N.E. 

80*8 

0-94 

0*71 

0*28 

0*940 

) 1020 

15 


768-3 

N.E. 

... 



8 • . 


II 

10 

20*4 

767-9 

N.E. k 8.E. 

23-4 

0-99 

0*74 

0*29 

0*985 


II 

5 



N.E. & S.E. 

• f • 




• • • 

[2120 

Equator 0 

20*8 

758-0 

S.K. 

21*0 

1*00 

0-75 

0*30 

1*000 

< 

South 

5 

... 

768-3 

S.E. 

22*0 



, . , 

... 

>2030 

ii 

10 

26*9 

759-1 

S.E. 

22*0 

0*99 

. 0-74 

0*29 

0*985 

< 

15 


760-2 

S.E. 

22*0 



... 

... 

|1820 

n 

20 

20*5 

781-7 

E. k S.E. 

22*0 

0*94 

0-71 

0*28 

0-940 



25 

... 

768-2 

! S.E. 

22*0 
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30 

19*2 

763-6 

N.E. k S.E. 

. 20*5 

0*88 

0-64 

0*26 

0-866 

J 

-\ 

n 

35 

15*0 

762-4 

Var. 

9*7 

... * 

... 



> 750 

ii 

40 

12*9 

760-6 

W.N.W. k W.S.W. 

4*1 

0-79 

0*55 

0**22 

0-766 

J 

\ 

45 

10*1 : 

767-3 

W.N.W. 

8*1 





H130 


50 

0*7 

763-2 

W.N.W. 

1*9 

0*08 

0*49 

0*20 

0-643 

J 

\ 


55 

3*8 

748-2 

N.W. 

1*3 


, , , 

« • * 


>1120 


00 

+ 0*3 

743-4 

W.N.W. 


0*57 

0*57 

0*15 

0-500 

) 

ii 

65 

... 

739-7 

S.E. 


... 






70 

- 4*8 

738-0 

S.E. 


0*47 

0*26 

o-io 

0*342 


ii 

75 

... 

734 



* f t 

... 

... 


1070 


80 | 

- 8*2 

736 



0-43 

0-16 

0*06 

0-174 


n 

85 

... 


. . . 







ii 

90 j 

- 9*3 

... 



0*42 

0*08 

0*03 

0-000 



the latest advance is found in the works of Zenker on 
“the distribution of heat and the fundamentals of 
climate.” Formula* representing the numerical relation 
between latitude and temperature or pressure on the one 
hand, and the ratio of land to water on the other, have 
been deduced. In the Met. Zeit . for January 1900 J. 
Liznar gives a slightly different treatment, somewhat as 
follows, of the questions discussed by Zenker and those 
who preceded him : — 

The distribution of temperature on a hemisphere which is wholly 
land anti wholly water can be deduced from a knowledge of the 
relative quantities of heat that fall upon the outer boundary of the 
atmosphere in different latitudes. Let this latter be indicated by I 
in arbitrary units ; let the temperature of the surface of a land 
hemisphere be L, and that of a water hemisphere, W. Liznar 
gives the following formulas connecting these qualities: L~ 
(I - 49) /3895 and W = (1 4- 1208) /5355, and the temperatures com- 
puted by these formula are as follows : — 


Lat. 

I. 

h. 

W. 

L-W. 

0 

3053 

+ 33 * 7 ° C . 

+ 27 * 7 ° C . 

+ 8 * 0 ° C . 

10 

8011 

32*6 

24*9 

+ 7*7 

20 

2880 

29*8 

22-7 

+ 6*6 

30 

2083 

23*8 

19*0 

+ 4*8 

40 

2412 

15*8 

13*7 

+ 2*1 

50 

2088 

+ 5*4 

+ 7*1 

- 1*7 

60 

1787 

- 7 *5 

- 0*7 

- 6*8 

70 

1440 

- 19*7 

- 7-0 

- 12*1 

80 

1310 

- 26*1 

- 11*1 

- 15*0 

90 

1267 

| - 28*3 

- 12*2 

- 10*1 


From these figures for L and W we may compute the tempera- 
ture of each zone of the earth's surfnee by taking into account the 
Actual relation between land and water. The amount of land in 
nuy zone may be expressed as N, a fraction of the area of the zone, 


and the amount of water will therefore be (I - N). Using the value 
of N, as measured by Dove, we obtain the computed temperatures 
(C) of the following table, and for comparison we add the observed 
moan annual temperatures (0), as deduced by Liznar from the 
measurements previously published by Spitaler and Batchelder, as 
shown in the following table 


Latitude. 

N. 

Land 

Area. 

C. 

Temperature 

computed. 

0. 

Temperature 

observed. 

N. 70 

0*543 

- 14 1" C. 

-100°C. 

60 

*609 

- 4*8 

- 1*0 

50 

*587 

+ 60 

+ 5*6 

40 

*372 

+ 14*4 

14*0 

30 

*452 

211 

20*3 

20 

*315 

24*8 

25*2 

10 j 

*242 

26*8 

26*7 

0 ' 

*216 

27*4 

20*2 

-10 , 

*215 

26*6 

25*3 

-20 

*235 

24*3 

28*0 

-3D 

*205 

20*0 

18*4 

-40 

*041 

13*8 

+ 12*0 

-50 

*019 

+ 7*1 

+ 5*6 


Such studies, however, relate to an ideal earth and 
atmosphere, and have too little to do with the actual 
distribution of land and water, winds, temperature, and 
pressure in longitude, to justify thoir application to the 
real earth. Their results belong more properly to a globe 
whose surface is dotted with land and water, so uniformly 
intermixed that there can be no chance for the existence 
of distinct areas of continental and oceanic climates. We 
therefore hesitate to apply them to the elucidation of such 
climatic questions as that of the Glacial epoch and other 
problems suggested by geology. 
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The Distribution cfliam .—* From a purely chronological point of 
view we have to consider the mean annual, seasonal, and monthly 
distribution of rain, aud as a matter of less importance the diurnal 
distribution ; we have also to eonsider the liability on the one 
hand to floods or exoessive rains, and, on the other hand, to long 
periods of drought. From a geographical point of view we have 
to consider the rainfall both on the land aud on the ocean, the 
increase or decrease of rainfall with altitude above the ocean, and 
the average variation of rainfall with the latitude of the place. 

ltdiaa not been customary for observers on the ocean to keep 
records of the quantity of rain and snow, owing to the difficulty of 
finding a proper situation on the vessel for the rain 'gauge, and also 
because or the supposed uncertainty of the observations themselves 
in adverse circumstances. Therefore, instead of the quantity of 
the rainfall, navigators have recorded only the time and duration 
of its occurrence and its general character as light or heavy, 
showery or steady. But even from the se records it is possible to 
derive a rough approximation to tho quantity, which is certainly 
more important tnan the mere duration, though both items serve 
scientific purposes. The depth of snowfall in inches is very 
important, as indicating the extent to which the soil and the roots 
of plants are kept warm during the winter season ; but in 
the present text we consider only the equivalent depth of 
melted snow expressed in inches or millimetres of rainfall. 
Although twenty thousand stations are recording rainfall, only 
the records of porhaps live thousand are available for our study, 
because of tho length of the individual sories of observations ; ami 
these would not snffice as the basis of satisfactory general rainfall 
charts unless their indications were supplemented by a careful 
study of the shorter scries, and especially of the general statements 
of oxplorere, agriculturists, and geographers as to the relation 
between wind and rainfall, and the results of general exy>erience. 
The quautity of rain during the respective seasons of tho year is 
very important from an agricultural point of view. 

Up to a certain point the terms “wot” and “dry” as applied to a 
climate are entirely relative, and generally concern tho influence 
of rainfall upon plant life. But the development of plants depends 
largely upon the character of the soil and its power to retain 
moisture during drought ; it ulso depends upon the dryness of the 
air and tho strength of the wind, and the consequent evaporation, and 
also upon tho character of the precipitation, whether rain or snow, 
and therefore in part upon the temperature. However, we shall not 
go far wrong if wo consider an annual rainfall of 250 millimetres 
as a dry climate, and one of 1000 millimetres or more, namely, 
40 inches, as a wet ono. 

The isohyetal of 250 millimetres is the boundary of the Arctic 
basin on the north and the Antarctic on tho south. Within these 
regions the undoubted deficiency in rain, added to the low 
temperature, forbids almost any form of vegetation. Tho 
greater part of Europe between latitudes north 35“ and 65° lias at 
least a moderate rainfall, namely, between 250 and 1000 mm. ; the 
coast of Norway has two rainy regions, but the region east of the 
Scandinavian mountains shows a great falling-off. The British 
islands are more rainy and warmor than Scandinavia, and the con- 
trast between the oast and west sides of them is strongly marked, the 
contrast being duo to tho fact that the south-west winds laden with 
moisture from the Atlantic necessarily deposit more rain when 
they first strike the land and are drivon upwards by its disturbing 
action. In the Bay of Biscay we find an incroaso of rainfall, which 
is heaviest along the north-western slope of the Serra da Estrella in 
central Portugal, thougli almost equally heavy rain falls on the 
higher moutitain slopes in the interior of France. Throughout the 
region of the Mediterranean the western coasts have more rain 
than the eastern. 

In general tho heaviest precipitation occurs when the mountains 
are so disposed that moist air is rapidly forced up to a great height. 
Tho two regions having an average annual rainfall of over 4000 
millimetres, or 160 inches, are located on the Dalmatian and 
Albanian coasts of the Mediterranean and in the north-eastern 
corner of India, where damp south-west winds are forced up over 
steep mountain gradients. It is quite possible that an equally heavy 
rain occurs on the north-east coast near tho summits of tho moun- 
tainous islands of the East Indies, as also on the mountain-tops of 
the lake region of Central Africa. Almost as heavy rains are found 
in the island of Jamaica, and especially in the upper portions of 
the valleys of tho Orinoco and Amazon. In the interior of 
Europe, the higher portions of mountain slopes are rainy, although 
the low land near by may be relatively dry. I 11 mountainous 
countries like Switzerland the greatest variety exists in the distri- 
bution of rain, and regions having the most opposite qualities in 
this respect often lie contiguous to each other. In northern Asia 
there is great uniformity in the quantity of rain, unless indeed our 
rainfall records are defective. From the Volga eastwards to the Lena 
the annual quantity averages between 500 and 750 millimetres, which 
may be called a moderate rainfall. In MAnchuriA and northern 
China the quantity is hut little larger, and a decided increase is found 
only as we move south-eastwards along the coast of China, Korea, and 


Siam, between latitudes N. 40° and N. 10°. Japan also belongs to 
this region of moderate rainfall ; but Supan points out the fact that 
the island stations on the southern coast of China, on whioh light- 
houses are stationed, report decidedly less rain than the adjacent 
coast stations. He thinks that this is in agreement with the 

S ener&l principle that horizontal currents of air, such as the sea 
reezes, give no rain until they meet obstacles of considerable 
extent, .such as the precipitous coast, when they begin to rise 
rapidly and cool, as in the ordinary process of rain-making. But 
the present writer would say that the study of rain-gauges exposed 
to severe winds on the east coast of the United States demonstrates 
that they catch less rain than they should, owing to the action of 
the wind at the mouth of the gauge. This effect of the wind at the 
gauge has undoubtedly influenced all records of raiufall in exposed 
situations, and plausibly explains the deficit just referred to. In 
the East Indian region British, and especially Dutch, meteoro- 
logists have made excellent rainfall records. In this region not 
only do land and water intermingle in fairly equivalent pro[iortions, 
but the annual movement of the sun northwards and southwards, 
the annual changes of the monsoon, and the migration of the 
equatorial belt of calms, all combine to produce most decided 
seasonal variations in this rainy region. Thus, on the island of 
Luzon the easterly trade-winds cause ail annual rainfall of 3000 
millimetres on tho eastward slop of tho mountains, but the 
western side has only 1800. On the island of Sumatra, where the 
rain principally falls during the south-western monsoon, the south- 
western side has 4160 millimetres, but the north-eastern side 2700 
millimetres ; in the northern or peninsular part of tho island of 
Celebes, which trends east and west, the northern slope has an 
annual rainfall of 2540, but the southern slope 1300 millimetres, 
lu Hindustan the groat south-west monsoon of the summer season 
is the rainy wind ; hence the west or south - west coasts are 
generally rainier than the east coasts. This summer monsoon, 
when it reaches the head of the Bay of Bengal, divides into two 
branches ; the main branch continues on to Burma and Siam, 
while the other turns to tho north-west over tho Ganges and along 
the south face of tho Himalaya mountains. The rainiest station 
on the globe, Cherrapungi, lies in the midst of the main branch, 
and is also on the side of a moderate mountain ; it is so situated 
that it see ms to be exactly under the Biunmit of the standing wave 
in the atmosphere due to the enforced flow of the monsoon over 
this mountain, like the waves on the surface of a stream of water 
flowing over u rocky bed. Doubtless the heavy raiufall at Clierra- 
pungi is not experienced over a region of more than 10 square miles. 

Among the regions that receive but little rain are some that are 
generally known as deserts, although there may be plenty of water 
stored away deep down in tho soil. Thus on the western side of the 
Rocky Mountains and in the so-called plateau region, as also on the 
eastern slopo farther southwards, and among the Andes in South 
America, are narrow zones containing many regions of small rain- 
falls. I 11 Europe and Asia there are several such regions. Thus 
on the northern border of tho Tian Shan is a large area whose 
annual rainfall is from 400 to 600 millimetres ; but as we pass 
inwards to the desert of Gobi wo come to small regions of less tnan 
200 millimetres, such as wc also find when we go far northwards over 
the Kirghiz Stepjnis. In general the regions of small rainfall are 
on the leeward sides of mountain ranges or in valleys and plateaux 
between such ranges. The groat Bouth- western monsoon that brings 
so much raiu to southern India brings dryness to the interior 
of Asia ; thus, at Leh in the valley of the Upper Indus the annual 
rainfall is less than 80 millimetres, and the snow-line is at a level of 
about 1 9, 000 feet. Similar dry valleys occur in the Rocky M ountain 
region and the Andes, and several are known in Switzerland. 

In both Africa and South America the interesting feature of 
tho rainfall is the great extent and importance of the region of 
equatorial rains. In Africa this is bounded on the north by tho 
light rain of the Sahara Desert and on the south by the almost 
equally light rainH of the various South African states and colonies. 
Ifetwoen those— namely, between latitudes N. 15" and S. 15° — is the 
region of heavy rain that supports such rivers as the Zambezi, the 
Congo, the Niger, and the Nile. Over the basins of each of these 
rivers tho general average rainfall is about 1500 millimetres. The 
heaviest rains of Africa occur on the west coast, especially on the 
Gulf of Guinea, and from Sierra Leone to the Gold Const. On 
the oceanic side of Cameroon mountains there appears to be a 
remarkable rainfall, but the report of over 9000 millimetres per 
year at Debundji (latitude N. 4°, longitude E. 9°) has every appear- 
ance of being a numerical error on the part of the observer. The 
rainfall at all points on the coast of Africa is of the monsoon type — 
that is to say, it has a regular annual period ; but of course the 
periods vary for the regions within and beyond the equatorial zone. 
Even the rainfall in the great African lake region has a monsoon 
character, being largely dependent upon the south-eastern monsoon 
from tho South Indian Ocean, which, after striking the African 
coast, is during the northern summer deflected northwards, and not 
only crosses the equator, but becomes the south-western monsoon 
of India and China. 
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In Australia the distribution of tain is very sharply marked. 
The whole interior of this continent lies under the influence of the 
tropical bflt of light rain, and is subject to severe droughts. On the 
south-western coast the south-eastern trade-winds penetrate suffi- 
ciently to give a considerable region a rainfall of 1000 millimetres 
annually, mostly in June, July, and August. At the opposite 
season of the year the north and north-eastern sides of the continent 
receive rather a large amount coming from the equatorial belt of 
rains, which then extend south of the equator. The eastern side of 
Australia receives a moderate amount, out over a larger area, from 
the south-eastern trades which in the summer season blow with in- 
creased force against this coast and cause abundant rain on the 
higher mountains. The western coast and interior of Australia 
receive on the average less than 250 millimetres, and are dossed as 
desert, although artesian wells frequently bring up a copious supply 
of water from the reservoirs below. 

In North America certain very dry regions known os the Rio 
Grande and Colorado deserts in the United States, and in South 
America the drier portions of Argentina and Pern, probably have 
about the same annual rainfall, viz., 100 to 200 millimetres. As we 
depart from these regions, either towards the equator or towards the 
Atlantic and Pacific Oceans, we come upon others that have mere 
rain, the maximum being over 2000 millimetres on the southern 
and western coast of Alaska, and the western coast of Chilo and 
Patagonia, and over a large region drained by the Amazon and 
Madeira rivers in Brazil. In the United States, those states 
bordering on the Atlantic and the Gulf of Mexico, from Louisiana 
to Newfoundland, hnve about the same rainfall as the interior of 
Siam and southern China. 

Seasonal Rainfall.— The distribution of rain according to 
months and seasons, including periods of drought and flood, is 
quite as important as the amount of rainfall. In order to express 
in a few words the seasonal changes at all places on the globe, 
which have such groat variety as to seem purely local in their 
character, we may perhaps deduce them all from a few general 
rules which should enable ono to anticipate what the character of 
the rain must bo at any place. In general, any cause that makes 
the air near the ground or ocean ascend rather rapidly will produce 
rain in proportion to the quantity of air that ascends, the quantity 
of moisture in the air, ana tho quickness with which the moisture 
condenses into cloud and rain. The lost element, quickness, is 
approximately inverse to the height to which the air must ascend 
before becoming cloudy, and therefore inverse to the altitude of the 
lowest cloud surface. In general the north-eastern and south-oastorn 
trade-winds of the northern and southern hemispheres, blowing 
towards the equator, combine with the intense action of the sun's 
heat to favour the formation of ascending currents and an equatorial 
rainy belt on tho ocean without tho special assistance of mountains 
or precipitous coasts. These oceanic equatorial rainy belts are very 
much displaced and distorted by the action of the continents and 
the larger islands. In this way is brought about the heavy rain 
over a wide area in Brazil, Central Africa, and the East Indian 
archipelago. Whatever causos the currents of air to descend 
retards or prevents the formation of cloud and rain, except in so far 
as the descent and dryness in one place must bo accompanied by a 
corresponding ascent and rain in some other locality ; thus the 
great south-western monsoon of India ascends and deposits rain on 
the southern side of the Himalaya, hut, in so far &h it descends on 


the northern side, it brings extremely dry weather to Tibet, 
Turkestan, and Mongolia. Similarly, the strong westerly winds 
that ascend and form rain on the Alaskan and Patagonian coasts 
descend as dry air on the eastern slope of the Rooky Mountains 
and the Andes respectively. 

Wherever great irregularities are absent from the earth's surfaocu 
as over the oceans ana the plains, the ascending currents needed 
to form rain may be produced by the heating of the atmosphere 
near the soil under the influence of direct sunshine ; but in some 
cases tbe same result is apparently produoed by changes in 
barometric pressure going on in tbe upper layers of tbe atmosphere. 
Those changes have been likened to great waves or billows in tbe 
atmosphere extending over large areas, and producing different 
effects according to the nature of the surface beneath them. When 
the trough by relieving the pressure over a large region of the 
lower air allows it to expand and cool, cloudB may form and 
develop into a storm ; the ascending air occurs primarily on the 
eastern sideof the lowest pressure, and the rainfall accompanies it. In 
great contrast to the south-eastern trades of the southern hemisphere 
and the north-eastern trades of the northern are the anti-trades that 
prevail in the atmosphere a short distance above them, and that 
blow from the north-west and south-west respectively. These anti- 
trades may possibly have a slight descending tendency, and would 
therefore not form cloud and rain ; but they are boisterous winds 
full of eddies, and therefore affect the trade-winds below them in 
such a way as to give rise to innumerable local rains and gusts. 
Moreover, when they eventually reach the surface of .the ooean 
they strike the first coast that they meet, such as that of Great 
Britain or the Scandinavian peninsula, or Alaska, or southern 
Chile, and with great force are pushed upwards, giving plenty of 
cloud and rain. In the interior of Russia, Siboria, Australia, and 
North America tho principal sources of local rains arc the local 
eddies caused either by the heating of the ground in the sunshine 
or by the action of the strong winds overhead. 

Over the ocean the regular migration of the trade - winds and 
equatorial zone northwards and southwards annually with the sun 
produces a regularity in the seasonal distribution of rain, according 
to the zones of latitude, which is expressed by Sup&n in the follow- 
ing table : — 

Zone. Limiting latitudes. 


I. Little rain in summer . 

II. „ „ at all seasons 

III. „ „ in winter . 

IV. Abundant rain at all seasons 
V. Little rain in winter 

VI. „ ,, at all seasons 

VII. ,, ,, in summer . 


40° N. 27° N 
27° N. 19° N 
19° N. 7° N 
7° N. 1° N 
1° N. 17° S 
17° S. 80° S 
80° S. 35° S 


These belts of dryness and rain arc strongly marked on the wind- 
ward coasts of the continents ; they do not extend far inland, and 
are not clearly defined on the leeward coasts. As the winds are 
from either the north-east or south-east, the rainy regions must be 
on the easterly coasts. The changes in these belts depend on the 
chances of the wind, or what is frequently called the general 
circulation of the atmosphere ; this latter is associated with the 
sub -.tropical areas of high and low pressure, which shift their 
positions in summer and winter, about as shown by Supan in the 
following table : — 


Maximum Pressure 
over 

Winter Season. 

Stimmer Season. 

Semi-annual Movement, 
Winter to Summer. 

Dato. 

latitude. 

Longitude, 

Date. 

Latitude. 

Longitude. 

latitude. 

Longitude. 

North Atlantic . 

Jan. 15 

28° N. 

44° W. 

July 15 

36° N. 

34" W. 

8° N. 

1° K. 

North Pacific 

Jan. 15 

30° N. 

138° W. 

July 16 

39° N. 

147° W. 

9° N. 

9°W. 

South Atlantic . 

July 15 

274° S. 

10° W. 

Jan. 15 

80“ S. 

4° W. 

24" S. 

12° K. 

South Indian < 

July 15 

31 tf S. 

67° E. 

Jan. 15 

37° S. 

91“ K. 

6° S. 

24* E. 

South Pacific 

July 15 

34° S. 

94° W. 

Jan. 15 

85° S. 

104° W. 

1° S. 

10“ W. 


The general systematic movement of these areas northwards and 
southwards with the sun is better marked in the northern hemi- 
sphere than in the southern, undoubtedly owing to the larger 
percentage of land in the northern hemisphere, and the resulting 
contrasts between the temperatures and the resistances to motion 
over tho land and water. In general, during the days and seasons 
when tho barometric pressure is above tho average for any region 
or season little or no rain falls thoroin. 

The fundamental principle that rain falls only when there is a 
rapidly ascending moist current usually explains in a simple 
manner all the peculiarities of its geographical and chronological 
distribution. On the borders of areas of high pressure and within 
the areas of low pressure tbe air is asoeuding, out within the high 
areas it is descending. Hence the latter are dry and have a clear 
sky, but the former nave cloudy skies and rain. As the sun moves 
north or south, returning to his first position within a year, so do 
the systems of winds ana the regions of rain. Notwithstanding 


the irregularities of local rainfall, the average of the rain on the 
land areas in any whole zone around the globe gives fairly homo- 
geneous results. Suoli zones were first calculated by Murray (see 
Scottish Geographical Magazine, 1887, page 66) on tbe basis of the 
charts and data published by Loomis in 1882, and such zonal 
averages are embodied in the last column of the climatological 
table already given, where they can be compared with tbe 
mean annual temperature and pressure, but especially with the 
cloudiness and the ratio of the land and water. The large pre- 
cipitation between 60° S. and 90° S., as compared with that between 
60° N. and 90° N., is undoubtedly due to the presence of the 
Antarctic Ooean, whioh furnishes the moisture, and especially to 
the rapid westerly winds, which, by their action on the waves, and 
ice, and occasional islands, cause a sufficient vertical circulation to 
determine tha formation of cloud, and rain, or snow. In general, 
the excessive precipitation in the equatorial regions both north ana 
south must be ascribed to tbe abundant moisture in the air* and to 
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the rapid vertical circulation in the daytime, due to the action of 
the eunahine at the eurfaee of the land and water, and especially to 
the character of the prevailing winds, which, by blowing from the 
north-east and eonth-east, must generally produce attending 
currents in that region, except, possibly, in a few districts where 
they may glide past each other horizontally. In the Indian Ocean 
during the monsoon season the rainfall on the equator is not 
particularly large, owing to the absenoe of islands or opposing 
ourrents of air, and to the fact that the air of the south-western 
momoon, having come rapidly from cooler regions to the south, has 
become warmed without being saturated, and has not yet attained 
the condition to form abundant rain. The hypothesis that any 
considerable quantity of air from either trade-wind region ever 
crosses the equator to the opposite region was considered untenable 
until John Elliot, director of the Meteorological Service for India, 
by means of his monsoon charts of the Indian Ocean, demonstrated 
that in the northern summer season the heated air over the eastern 
continent produces such a great disturbance of the ideal symmetrical 
system of trade-winds that tho south-easterly trades of the southern 
Indian Ooean are drawn northwards, becoming southerly winds at 
the equator and south-westerly winds over the Persian Gulf, Hindu- 
stan, and the Bay of Bengal, while the feebler south-easterly trades 
north of Australia become the south-westerly winds of Siam and 
China. On the western continent, by a similar but feebler action, the 
north-eastern trades of the Gulf of Mexico become the south-eastern 
winds of a mild monsoon on tho northern coast of the gulf ; but 
owing to the small extent of the heated and elevated portion of the 
North American continent, this produces only monsoon rains in the 
valley of the Rio Grande, and has but slight influence apparently 
in disturbing the condition of affairs south of the equator in Brazil 
and Venezuela. In general, in both hemispheres, tho amount of 
rain iu tho respective summers exceeds that in tho winters ; tho 
summer rains are also more uniformly distributed over the general 
surface of the country, being, in fact, due to a special local action 
of the solar radiation, and not to the general action that produces 
the trade-winds and the monsoons. Rapidly ascending currents, 
and therefore cumulus clouds, may be formed either by tho direct 
action of the solar heat or by the action of tho wind upon obstacles 
at the earth’s surface ; the solar action produces tho local summer 
rainB, but both solar action and the obstaolea to tho wind con- 
tribute to produce the rains that attend the general monsoon 
winds. Condensation within a cloud, and especially that due to 
radiation from its upper surface, may be wholly counteracted by 
strong sunshine during tho daytime if there bn no supply of 
moist air to maintain tho cloud, and, on the other hand, be greatly 
favoured by the absence of sunshine and by unobstructed radiation 
during night-time ; in this way are oxplained the maxima of rain 
and cloud at 3 or 4 p.m., and about the same time in the 
early morning. On hot days, and within tho tropics, one may see 
a growing cumulus cloud with its flat lower surface suddenly liegin 
to expand at tho top and rise so rapidly as to show that thore is 
not a sufficient supply of moisture from below to maintain the flat 
base, whereupon the cloud assumes a balloon shape, larger at the 
top and tapering toward tho bottom, and, becoming thinner and 
whiter, rises until it enters a stratum of overflow, where it is at onco 
drawn out into a thin horizontal sheet of alto-cumulus or alto- 
stratus. This process may be again ropoated, converting tho alto- 
cumulus into cirrus, so that the same particles of moisture may 
appear successively as cumulus, alto-cumulus, and cirro-cumulus, 
and finally attain to tho level of the most delicato cirrus cloud within 
a horizontal distance of one or two liundrod miles. When this 
process is going on tho rain falls from oumulus, if at all, and the cirri 
floating far in advance announce the presence of the distant storm. 

The supply of moisture for rain comes ultimately from the 
oceans ; but the evaporation of this rain after it lias fallen to the 
ground, and the repetition of precipitation and evaporation farthor 
inland, form important steps in tho distribution of this oceanic 
moisture. The wind that blows steadily until it has penetrated to 
the interior of the continent beoomes drier because of its loss of 
moisture and its increase of temperature. It can only deposit rain 
when additions are made to its vapour by evaporation from the 
land or by mixture with moister air, but oven then it must bo 
cooled still further by higher ascensions and stronger radiations. 
In general the winter rains are due to a lower layer of moist air 
flowing from surfaces of warmer water inwards, sometimos to great 
distanoes over the continent, and at the same time rising slowly. 
The moisture for tne summer rains comes from local evaporation 
and more rapidly rising ourrents, produoed by the heat of the 
warmer part of the day. Therefore the diminution of rainfall as 
we pass from the coast to the interior is, relatively stieaking, more 
deoided in the winter season than in tho summer. Supan gives a 
formula for this relation between the rainfall over the ocean and 
the land at different seasons and in different zones of latitude. Let 
L represent the aqueous vapour added to the atmosphere over tho 
land, M the aqueous vapour carried by the winds from the oooan to 
the land, ana K the efficiency of the conditions that favour 
condensation and rain ; then in general we may have the rainfall 


upon tho land represented by the formula (L + M)K. This formula 
applies, for instanoe, to the west coasts of Europe and Canada, to 
the Asiatic and Australian monsoon regions. Tne various types of 
rainfall over the globe can be fairly represented by varying the 
three terms ; for instance, in Egypt, especially in the delta of the 
Nile, the evaporation during the season of inundation is veiy large 
and the ocean breeze is also very strong, so that both L and M are 
large, but the conditions that favour tne production of rain are so 
slight that K is practically zero, and therefore the rainfall is zero. 
In the polar zone L is nearly zero. In the temperate zone, as, for 
instance, over the continent of Europe and Asia, these conditions 
vary with the seasons. Thus in winter L is zero, but in summer L 
and M are both appreciable ; in fact, L may be greater than M on 
the coast and M may bo zero in the interior. In the sub-tropical 
rain zone L is small in winter, but in summer both L and M 
become large, while K becomes small and the rainfall may become 
zero. In the tropical zone L is always approciublo, and probably 
larger in summer than in winter. In the oiju atonal zone, on 
aocount of the light winds, M is inappreciable ; but for coasts on 
which the trade-winds blow, L, M, aim K are all appreciable. 

Among the rainfall types are the following, in which it will be 
noticed that the distinguishing feature is not the geographical dis- 
tribution, but tho seasonal features or chronological distribution : — 

(a) Permanently rainy regions, where 60 millimetres or 2*4 inches 
of rain or more falls during each season of the year. Such regions 
are found in general on the windward coasts of tho continents, on 
the oast coasts within the trade-wind region ; also in tho equatorial 
zone. 

(b) Permanently dry regions, where less than 60 millimetres 
falls during each season of the year. Such regions may be found in 
the Arctic zones, the central portions of the continents of Asia and 
North America, the sub-tropical region on the west coasts of 
Africa and South America, tlie Sahara in northern Africa, and 
the Mohave Desert in Arizona. 

(c) The variable rainy regions, where over 60 millimetres falls in 
certain special seasons. 

(< d ) The variable dry regions, where less than 60 millimetres fulls 
in special seasons. 

IKstribution of Rainfall with Altitude.— In the interior of an 
island or continent the increasing height of the land usually brings 
an increasing disturbance of the general currents of air that pro- 
duce rain in mountainous regions ; and although tho wind may be 
too dry to produce rain over the low lands, yet it falls upon tho 
high lands. Wo may thus, as we ascend within a continent, 
attain an elovation of nearly uniform rainfall throughout winter 
and summer, while the low land receives local summer rain, but 
little or no winter rain. On the island of Ascension the steady 
north-easterly trade-winds bring to the summit of Green Mountain 
uniform tomperature, moisture, and rainfall, with an exquisite 
flora, while tne lower flat portion of the island is almost rainless, 
subject to great evaporation, and destitute of plants. In Saxony 
and the Harz Mountains the general rainfall, according to 
Sclireiber’s Klimatographic , 1893, is distributed in altitude as 
follows : — 


Altitude. 

Absolute Rainfalls. 

Relatlvo Rainfalls. | 

Metres. 

Winter. 

Summer. 

Annual. 

Winter. 

Hummer. 


nun. 

min. 

mm. 

Per cent. 

Per cent. 

100 

221 

351 

672 

38 

62 

300 

280 

398 

678 

41 

59 

600 

337 

444 

781 

43 

57 

700 

396 

490 

886 

45 

55 

900 

454 

536 

990 

46 

54 

1200 

540 

606 

1146 

47 

53 


Evidently, at some slightly higher elevation than 1200 metres, 
the winter and summer rainfalls would become equal. Above this 
elevation it is quite possible that the rainy and dry seasons would 
be reversed, ouch inversion is known to occur on the summits of 
some high mountains and over some lofty plateau regions. The 
winds change with the seasons, but the rainfall depends upon the 
windward and leeward aspects of the wind relative to the moun- 
tains, and also on its drynoss and its velocity, so that tho altitude 
of the region of uniform annual distribution of rainfall has not yet 
been expressed by any simple rule. Not to go into too many 
details as to the numerous types of rainfall that have been described 
by Hann, Supan, and other climatologists, wo may at least give 
the following interesting table by Supan, illustrating the features 
that most affect plant life and animal life, namely, tho distribution 
of rainfall through tho year according to throe types : — (1) where 
the mean variability of rainfall is less than 10 per cent., so that 
tlie rainfall is uniform throughout the year ; (2) where the moan 
variability lies between 10 and 19 per cent inclusive, so that the 
rainfall may be said to have a very moderate periodicity ; (8) 
where the rainfall has a mean variability of over 20 per cont and 
shows a deoided periodicity. 

S. YL — 90 
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Distribution of Rainfall during the Year. 



Typo i. 

Type II. 

Type III. * | 


Philadelphia. 

Copenhagen. 

Singapore. 

Baku. 

Barnaul. 

Hong-Kong. 

Jerusalem. 

Nerchinsk. 

Peking. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Percent. 

Percent. 

Per cent 

Percent 

Per cent. 

January . 

77 

7 0 

8*8 

10*2 

8*3 

1*1 

24*8 

0*4 

0*5 

February . 

7*0 

5*9 

8*0 

9*0 

2*8 

1*4 

23*1 

0*5 

0*8 

March 

8 0 

6*1 

7*1 

6*8 

27 

8*6 

14*2 

1*3 

1*0 

April 

77 

6*0 

7*4 

9*1 

87 

6*0 

6*8 

8*1 

2*6 <» 

May . 

8*5 

7*1 

8*3 

5*1 

9*8 

13*8 

1*1 

6*8 

6*8 

June. 

9*1 

9*5 

7*6 

8*5 

18*9 

18*0 

0*03 

15*3 

137 

July . 

9*2 

10*8 

5*6 

2*8 

17*3 

17*6 

0*0 

26*1 

34*1 

August 

10‘3 

11-3 

8*8 

2*2 

16*2 

16*4 

0*0 

28*2 

26*3 

September. 

8*0 

9*9 

7*6 

11*0 

9*5 

13*9 

0*1 

12*3 

10*8 

October . 

8‘5 

10*6 

87 

13*8 

8*5 

5*8 

17 

3*4 

2*5 

November . 

7‘9 

8-6 

117 

16*8 

7*2 

1*3 

7*9 

17 

11 

December . 

8*1 

72 

10*4 

11*2 

5*5 

1*1 

20*3 

0*9 

0*3 

Year . 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 


In general the annual quantity of rainfall increases with the 
frequency with which rain falls ; nnd wo may also add that the 
annual quantity is in the inverse ratio to the annual variability, 
other conditions remaining the same, especially the geographical 
latitude. 

Secular Change of ClimcUe. — Geological study shows that the 

S resent distribution of rain, both geographical and chronological, 
id not prevail throughout the past history of the earth, but that 
the rainfall, snowfall, and fog or cloudiness have varied greatly as to 
place and time* The preceding tables and the text connected 
therewith show that those changes may easily have depended 
solely on corresponding groat changes in the elevation of the 
continents, on the variations in their extent, and the distribution 
of land in latitude. On the other hand, the changes that have 
taken place within the past 3000 years— -that iB to say, Bince 
we have any historical or observational data — liavo been so small as 
to olude demonstration. A most careful commrison of the present 
climate with that prevailing during the earliest timos in Greece 
and Asia Minor was published in 1898 by Eginitis, director of the 
observatory at Athens, from which we can only infer that there is no 
apparent difference in the climate, properly so called ; and that if 
there be any difference in the flora and fauna, it must be due to 
a cliango in the latter produced by human interference or natural 
evolutions, but not by any change in climate. 

Artificial Production or Invention of Rain. — From time 
immemorial there have been those who believed that in 
some way or other man can influence the weather so as 
to avert disaster from droughts or storrqs. Even now this 
idea has a strong hold upon some who havo not properly 
studied the advance of our knowledge in regard to tho laws of 
nature. Tho matter would hardly be worthy of serious mention in 
this place were it not that there is abundant evidenco that many 
are deceived and much luonoy wasted by the so-called rain -makers 
and others. It is perfectly safo to maintain the general proposition 
that man cannot make any important change in tho weather by 
moans of noises, explosions, liberation of gases, erection of light- 
ning rods, or any other device that has yet been suggested. Wo 
may learn to take advantage of the rain and the wind, or to defend 
oursolvos from the lightning, the flood, and the storm, but we 
cannot alter them. Even in the oase of tho destruction of exten- 
sive forests and equally extensive reafforestation s, it has been satis- 
factorily shown that the measured quantity of rainfall is the same 
both with and without tho forest, and both before and after its 
destruction ; the numbers of looal storms of wind are also the 
same, but the temperature near the ground and the evaporation 
from tho surface of the grouud are changed, so that the so-called 
olimate within a forest is slightly different from that prevailing in 
an adjacent clearing. This is also true if we cover a piece of land 
with a houso— the climate within the house is different from that 
outside ; but these are plays upon tho word climate and not 
meteorological changes properly so called. In Italy, Austria, and 
France a widespread delusion prevails as to the possibility of 
preventing hail by the bombardment of the clouds, analogous 
to the short-lived delusion promoted by Dvrcnforth in tho United 
States, to tho effect that rain could be brought down by bombarding 
the clouds. 

IV. Physical and Theoretical Meteorology. 

The ultimate aim of those who are devoted to any branch 
of science is to penetrate beyond the phenomena observed on 
the surface to their ultimate causes, and to reduce the 
whole complex of observations and empirical rules based 
upon limited experiences to a simple deductive system in 


which the phenomena observed shall be shown to flow 
naturally from the few simple laws that underlie the 
structure of the universe. A correct “ theoria ” or physical 
and logical argumentation deducing from primary laws all 
the phenomena constitutes the noblest achievement of 
man in science. It is by such works that Newton and 
Laplace distinguished themselves in astronomy. The 
development of the true physical and mechanical theories 
of atmospheric phenomena has made great progress, but is 
still inferior in completeness to astronomical work, owing 
to the great complexity of tho meteorological problems. The 
optical and the thermal phenomena have been very satis- 
factorily elucidated, but the phenomena of motion or 
aerodynamics have only been elucidated to a limited 
extent, while the eloctrical phenomena have as yet no firm 
basis of explanation. We must, however, introduce the 
reader to some of the works that have been published on 
tho subject, in the hope that thereby lie will himself be 
persuaded to further study and induced to contribute to 
our knowledge. 

Between the years 1853 and 1861 Professor William Ferrel pub- 
lished in Gould’s Astronomical Journal } liunkles Mathematical 
Monthly \ and tho American Journal of Science several treatises on 
the motions of solids and iluids relative to the earth’s surface. HiB 
work resulted in the elucidation of the problems of the atmosphere, 
and in ingenious ways, applicable approximately to such complex 
cases, and analytically equivalent to the arithmetical method of 
quadratures or the graphic methods of geometry, he deduced im- 
portant relations between the density of the air, the barometric 
pressure, and the attending winds. His essays seemed to show 
that it might be possible to treat the complex problems of 
meteorology logically and deductively by analytical, numerical, 
and graphic processes, and his memoirs were the first in whioh 
observed average meteorological conditions were properly co- 
ordinated with the fundamental formulae of mechanics. Ferrel’s 
ideas were made the basis of the system of daily weather pre- 
dictions published by the present writer in 1869 m the Bulletin 
of the Cincinnati Observatory. This work was taken up by the 
Government, and greatly enlarged during 1871-91 by the chief 
signal officers of the army, ana during subsequent years by the 
chiefs of the U.S. Weather Bureau. His works appear to have 
first attracted the attention of European mathematicians in con- 
sequence of reviews published by Hann in the Zeitsehrift of the 
Austrian Meteorological Society in January 1875, but especially after 
they had been reprinted in a convenient form by the U.S. Signal 
Office as “Bulletin No. VIII.” In 1881 Ferrel, after finishing his 
works on tho tides for the U.S. Coast and Geodetic Survey, began 
a new and extensive series of meteorological contributions, three of 
which were published by the U.S. Coast Survey and the rest by the 
Signal Office. Stimulated by Ferrel’s work, by the urgent needs 
of the modern weather bureaux throughout the world, and by the 
beauty of the mathematical problems presented, numerous mathe- 
maticians have lately taken up the study of the earth's atmosphere, 
so that the literature of the subject is now far more extensive than 
is generally supposed. 

In addition to the purely mechanical problems, the numerous 
physical problems have also been carefully treated, both experi- 
mentally and mathematically. The problems of radiation nave 
been elucidated by Langley, Hutchins, ingstrdm, Paschen, Violle, 
Maurer, Crova, Chwolson, and Very. The problems of thermo- 
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dynamic* hare been especially developed by Kelvin, Herts, von 
Arnold, Ferrel, and Brifiooin. The physical problems involved iu 
the formation of rain-drops have been studied by an optical method 
by Carl Barus ; and with brilliant success, from an electrical point 
of view, by 0. T. R. Wilson and J. J. Thomson at the Cavendish 
Laboratory, Cambridge, England. 

In a complete study of the mechanics of the earth's atmosphere 
we naturally begin by expressing in simple analytic formula all 
the various conditions and laws according to whicn every particle 
of th£air must move. Some of these are local matters, depending 
upon the resistances at various points of the earth’s surface ; others 
are of the nature of discontinuous functions, as, for instance, wheu 
the ascent of moist air above a certain level suddenly gives rise to 
condensation and olouds, to the evolution of latent neat, to the 
precipitation of rain, to the shading of the air and the ground 
below tiie clouds, and to the sudden interception of all the solar 
heat at the upper surface of the cloud. It seems, therefore, 
incredible that the problems of the atmosphere can ever bo 
resolved by purely analytical methods ; thore must be devised 
combinations of numerical and graphical, and possibly even 
mechanical, methods to reproduce tne problems and give us special 
solutions adapted to particular cases. But even these special 
methods can only be perfected in proportion as we attain approxi- 
mate solutions of the simpler problems, and it is in this preliminary 
work that a good beginning has already been made, thanks to the 
homologies between the mathematics of hydrodynamics and of 
electricity. 

The present state of theoretical meteorology, in which 
are included both physical and mechanical, cannot be fully 
presented in non-technical English text. It is imperatively 
necessary to employ algebraic formula), or numerical tables, 
or graphic diagrams, the former being certainly the least 
cumbersome and the most generally available. The 
uniform system of notation devised by Professor F. H. 
Bigelow, of the U.S. Weather Bureau, is presented in the 
following lines taken from the U.S. Monthly Weather 
Review for May 1897 : — 

Professor Bigelow’s notation is: R, radius of earth; r, any distance 
from the centre of the earth ; 9, north polar distance ; <p, north 

latitude; X, east longitude ; and V = + ^» the potential ; the posi- 
tive normal is drawn from the surface outwards and the rotation 
is positive when right-handod, with translation along the positive 
direction. It is held by Professor Bigolow that terrestrial mag- 
netism and meteorology must conform to these three last conven- 
tions, which have been uniformly adopted in modern physics. 
Developing tho angle 0 from the north pole and the angle X 
towards the east, and the radius r towards the zonith, the system 
of co-ordinate becomes x positive towards tho south, y positive 
towards the east, and z positive towards zenith. The corresponding 
velocities are u , v, w ; the corresponding accelerations, du/dt, 
dv/dt, dw/dt. Further details as to his notation and a very 
complete summary of the formulas of physical meteorology ex- 
pressing the results of nearly all recent students will be found in 
chapters x. and xi. of Professor Bigelow’s Report on tho Inter- 
national Cloud Observations, published as vol. ii. of the annual 
report of the chief of tho U.S. Weather Bureau for 1898-90. 

The fundamental laws to which the atmosphere is 
subject are as follows ; — 

A. The Equation of Elastic Pressure. — The pressure shown and 
measured by the barometer is an olastic pressure acting in all 
directions equally at the point where it is measured. By virtue 
of this elastic pressure a unit volume of air will expand in all 
directions if not rigidly enclosed! but will cool in so doing. On 
the other hand, if forcibly compressed within smaller dimensions, 
it will become warmer. For a given temperature and pressure a 
unit volume of air of a prescribed chemical constitution will have 
a prescribed definite weight. The general relations botwoen 
absolute temperature, pressure, and volume are expressed by tho 
formula 

zw=RT .... (1) 

where T expresses the absolute temperature, p the elastic pressure, 
v the volume, and R is a constant which differs for each gas, being 
29*2n8 for ordinary pure dry air and 47*060 for pure aqueous 
vapour, if we use. as fundamental units the kilogram, metro, and 
centigrade degree. This equation is sometimes called tho law of 
Boyle and Charles ; it is also known as the equation of condition 
for true gases, meaning thereby that it expresses the fact that a 
true gas would change its volume directly in proportion to its 
•absolute temperature and inversely in proportion to its elastic 
pressure. All gases depart from this law in proportion as they 


approach the vaporous condition on the one hand, which is brought 
about by great pressure and low temperature, or the ultra-gaseous 
condition on the other hand, which obtains under high temperatures 
and low pressures. The more accurate law of Van der Waals would 
have no advantage in meteorological work. In plaoe of the 
absolute temperature Twe may substitute the expression 278° 0. x 
(l+o t\ where a is tho coefficient of volumetric expansion of the 
gas for a uuit degree of temperature =0*00867 where t is the 
temperature expressed on the centigrade soalo. 

B. Hypsometric Conditions . — The pressure of the atmosphere at 
any place depends primarily on the weight of the superincumbent 
mass of air, and therefore diminishes as wo asoend to greater 
heights. If the air is in motion, that and other considerations 
come in to affect the pressure ; but if the air is quite relative to 
the earth’s surface, then the pressure at any altitude is expressed 
by tho so-callod barometric or hypsometric formula 

P-j ^-cgdh . . (2) 

where a is the density and y the gravity for each layer of air 
whose vertical thickness is dh. The integral of this formula 
depends upon the vertical distribution of temperature, and moisture, 
and gravity ; but under tho simplest possible assumptions as to 
these vertical gradients, tho following formula was deduced by 
Laplace and is generally known as his hypsometric formula : 

h-h,= 18400 (1 + 0-00367/) ^1 +0-378 0 (1 + 0-0026 cos 2 <f) 

( x + mim ) (1+ °' 001 57) log 7- «• 

The modifications which this formula needs in order to adapt it 
to other hypotheses representing more nearly the actual distribution 
of temperature, moisture, and gravity, have been elaborately investi- 
gated by Angot in a memoir published in 1899 in Fart I. of the 
Alemoirs of the Central Meteorological Bureau of France for the 
year 1896. Angot, Hergesell, and Rykatcheff have also shown 
that for hypsometric work of any pretensions to accuracy it is 
si. lplest and best to use Laplace’s formula for successive thin 
strata of air, and add together the individual results, rather than 
attempt a more complex single formula for the whole stratum ; 
yot the latter seems to be essential for work ill aerodynamics. In 
this formula t is tho average temperature, c the average vapour 
tension of the layer of air, p tho barometric pressure at the top of 
tho layer, p 0 tho pressure at tho bottom, <f> the latitude of the 
station, h the elevation above sea-level of the lower limit of tho 
stratum, ami h„ that of tho upper limit. 

C. Thermodynamic Relations . — The temperature of the air is 
due to tho quantity of molecular energy that is present in the 
form of heat, but usually thore is also present a nuantity of mole- 
cular energy that is spoken of as latent heat. This latent heat is 
said to do intornal work, such as molting ice or boiling water, 
while tho sensible heat does external work, such as expanding and 
pushing in all directions. Theso molecular energies can be trans- 
formed into each othor over and over again without being sensibly 
diminished, and this power of transformation is expressed in tho 
various equations of thermodynamics, of which tho fundamental 
one for our purpose is 

rfQ = C ff rfH-Aprfv=C f ef4+ART dvjv . . (3) 

This equation expresses tho fact that when a quantity of heat 
measured in calories, rfQ, is added to or taken from a volume of 
dry air, there may result both the change of temperature, dt , 
corresponding to one portion of the heat, CjU, and a quantity of 
external work corresponding to the remaining portion of the heat 
(A pdv). It usually happens that the quantity of heat in a given 
mass of air does not remain the same for any length of timo ; it 
is diminished by radiation or is increased by absorption, and a 
certain quantity is lost when rain, snow, or hail drops down from 
the air, while a quantity is added to the atmosphere whon moisture 
evaporates and mixes with the dry air as invisible vapour. The 
changes due to increase and diminution of moisture arc usually small 
as compared with tho great gain due to absorption and convection 
of solar heat, and with the loss by radiation. If these losses and 
gains are to be taken account of, then the quantity dQ in the above 
equation is finite and important. On the other hand, in some 
cases atmospheric processes go on so rapidly or in such peculiar 
circuni8tancos — for instance, in the interior of a cloud — tnat the 
change in the quantity of heat may be considered as temporarily 
negligible. In these cases dQ is zero ; the changes in temperature 
balance the changes in external work, and tho thermal process is 
said to be adiabatic. 

D. The Condition of Continuity . — When a mass of liquid or gas 
goes through several motions ana changes without being disrupted 
or otherwise broken into smaller portions, and without the forma- 
tion of bubbles or vacuous spaces in its interior, and when all the 
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changes that go on proceed by gradual continuous processes as to 
time, the nyus of the fluid is subject to the law of continuity as to 
mass, and the motion of the fluid is continuous as to velocity. 
The latter condition is implied iu the process of integration ; tne 
former is expressed by the equation of continuity 


dp S(pu) <l(pv) d(pte) 

dt + Si- + W + ^~° 


«) 


where p is the density, t is the time, and d the ordinary symbol 
for partial differentiation. 

E. Conditions as to Energy and Motion , — When the total quantity 
of heat, both latent and sensible, remains constant or changes in 
a continuous manner, and when the motions are continuous, the 
mechanical and thermal processes are expressible by ordinary 
differentials and integrals. Motions of fluids involve both energy 
and inertia, and are subject to conditions expressed by the following 
equations of hydrodynamics 

(a) Equations of energy. Let the kinetic energy bo T, tho 
potential energy V, the intrinsic energy W : /, ?n, n, bo cosines of 
tiie angle between the pressure p and the inwardly direct d normal 
to tho boundary surface 8. Then will 


° / //'('!« + mt.+ n«))d8 


( b ) Equations of acceleration aud inertia. Lot P bo the 
potential of the external forces acting on a unit mass of the atmo- 
sphere ; g, be the coefficient of viscosity or internal friction. 
Then will 
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Approximate Assumptions and Solutions,— After introducing into 
the preceding system of fundamental equations (1-6) tho actual 
conditions as accurately as they are known relative to gravity, 
solar radiation, tho rotation of tho earth, tho viscosity of tho air, 
its mass or inertia, its absorption aud radiation of heat, its variable 
content of moisture, the precipitation of rain and cloud, the mutual 
intorconvorsions of latent and sensible heat, a special difficulty 
occurs when wo attempt to integrate those equations, because we 
have still to expross analytically tho initial conditions of the 
atmosphere as to pressure and temperature, and its boundary 
conditions as between the rough earth surface on the one hand 
and the unknown outward surface on the other. As tlio true 
earth’s surface cannot possibly bo represented by any algebraic 
formula, it is customary to assume simply that it is a uniform 
sphere, usually neglecting at least partially, if not wholly, the 
spheroidal shape. We next assume that there is no friction 
between the earth and the air. Thirdly, wo assume that the 
power of the earth’s surface to lieut the air and to throw moisture 
by evaporation into the atmosphere is perfectly uniform. Finally, 
in many cases we go so far as to assume that tho atmosphere is 
an incompressible rare liquid having a uniform density and a 
uniform dopth of about 8000 metros, corresponding to the average 
standard density of dry air undor a pressure of 760 millimetres 
and a temperature of 0° C. Even under these simplifica- 
tions the analytic difficulties havo been too great to admit of 
rigorous solutions, cxcopt in a few of the simplest cases. The 
treatment of atmospheric problems by Ferrel was followed by 
equally ingenious mathematical treatment by Professors Guldberg 
and Mohn, of Christiania, in two papers published by them in 
1876 and 1880 respectively. These authors, like Ferrel, treat 
isolated portions of the atmosphere and obtain special solutions, 
which, however, have not the generality that must eventually be 
demanded in a rigorous and general discussion of the atmosphere 
as a whole. ’ A more elegant mathematical solution of the subjeot 
was first given in 1882 by Oberbeck, of the University of Halle, in 
tho Annul, Phya. xvii. p. 128. But even Oberbeck’s solutions 
are obtained under various simplifying assumptions that restrict 
their satisfactory application to the daily weather maps. Ober- 
beck’s first memoir treats of the mechanics of stationary cyclonic 
movements. Assuming that the isobars are concentric circles, and 
that in the outer portion of a eyolone the air has only horizontal 
movements, while in the inner portion it has only vertical move- 
ments, he solves his system of equations for the inner and outer 


regions of the cyclone separately. He shows that in general tho 
pressure increases on all sides outwards from the oentre ; the 
gradient also increases from the oentre outwards to the limit of 
the inner region, whence it diminishes in the outer region and at 
a great distance becomes inappreciable. In both regions the patlia 
of the wind are curved lines, logarithmic spirals, which out the 
isobars or the radial gradient everywhere at tne same angle ; there- 
fore, the movemont of the air can be cotiaidered as a spiral inflow 
from all sides towards the centre. But the angle between the wind 
and the gradient follows different laws in the outer and ifmer 
legions, depending in the former on the rotation of tho earth and 
the friction, but in the latter also on the intensity of the ascending 
current of air. In passing from the outer to the inner surface the 
wind experiences a sudden change of angle, so that tho directions 
of the winds are not continuous, Although the movement and the 
barometric pressures are assumed to be continuous. This latter 
j«culiarity aoes not occur in nature, and is undoubtedly an analy- 
tical result peculiar to Oberbeck’s method of treating the funda- 
mental equations. 

An improvement in the mathematical analysis was introduced 
by l)r F. Pocketa of Gottingen in a memoir published in the Met, 
Zeit. for 1808, pp. 9-1 9. He deduces equations showing continuous 
changes of temperature, pressure, gradient, wind direction, and 
velocity from the oentre of the cyclone to the outer edge of the 
anti-cyclone, or, more properly, the pori-oyclone ; these, therefore, 
may reasonably be supposed to have their counterparts in nature. 
Such mathematical solutions, however, arc based upon the assump- 
tion that we arc dealing with a comparatively small portion of the 
earth’s surface, which may bo considered as a plane and as having 
a uniform diurnal rotation and a uniform coefficient of friction. 
Moreover, the cyclones and anti - cyclones arc assumed to be 
stationary and permanent by reason of the perfect balance of all 
the forces involved therein. Of course these conditions are not 
exactly fulfilled, but in general Pockels shows that his theoretical 
results agree fairly well with tho observed conditions as to wind and 
pressure. He computer the actual distribution of these element* 
under the assumption that the centre of the anti -cyclone is at 
latitude 65*6, and that the coefficient of friction is 0*00008. 

Notwithstanding the fact that these difficult mathematical 
investigations still lead ub to unsatisfactory rosults, they are yet 
eminently instructive as showing tho methods of interaction of the 
various forces involved in the motions of the atmosphere. We 
must, therefore, mention the interesting attack made by 01»erbeck 
upon the problem of the general circulation of the atmosphere. 
His memoir on this subject was published in the Sitzungsbcrichte 
of the Academy of Sciences at Berlin in 1888. The fundamental 
assumption in this memoir implies that there is a general and 
simple system of circulation between tho equatorial and the polar 
regions, but the eventual solution of the problem leads Oberbock 
to two independent systems of winds, an upper and a lower, with- 
out any well-defined connexion at the polar and equatorial ends 
of these two currents, so that after all they are not rigorously 
re-entrant. Among the hypotheses introduced in the course of 
his mathematical work, the most important, and perhaps the one 
most oi>en to objection, is that the distribution of temperature 
throughout the atmosphere in both the up]>or and lower strata 
can be represented by the equation T=A + B (1-3 cos* 0), Un- 
doubtedly this equation represents observations in the lower strata 
near the surface of the earth, but the constants that enter into it, 
if not tho form itself, must be changed for the upper strata. The 
solution arrived at by Oberbeck gives the following equations 
representing tho movement of the components of the movement 
of the atmosphere towards the vertical V, towards the north N* 
and towards the east O : — 

V = C (1-3 cos 3 6)f 

N = - 6 O cos 6 sin 0 0 

O-D [sin $ (1 - 3 cos 2 6) g+0 cos® 0y], 

In accordance with these equations he deduces the general 
circulation of the atmosphere as follows : — In the lower current 
the air flows from the polar regious towards the south-east and 
north-east uutil it reaches the parallel of 80° or 40° ; it then turns 
directly towards the equator, and eventually towards the south-west 
and north-west, until at the equator it becomes a strong easterly 
wind (or a so-called westerly current). Iu the upper layer the 
movement begins as an easterly wind, turns rapidly to the north at 
latitude 20° or 80°, and then becomes a south-westerly wind (or north- 
eastern current) in the northern hemisphere, but a north-westerly 
wind and south-eastern current ip the southern hemisphere* Of 
course in the highest strata of air the currents must diminish in 
strength. In a second paper in the same year, 1888, Oberbeck 
determines the distribution of pressure over the earth's surface as 
far as it is consistent with his system of temperatures and winds. 
His general equation shows that as we dopart from the equator the 
pressure must depend upon the square ana the fourth power of the 
cosine of the polar distance or the sine of the latitude, aud in thie 
respect harmonizes with Ferrel's work of 1869, although more 
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general in ite bearings. By comparing bis formula with the 
observed mean pressure in different latitudes, Oberbeck obtains 
the general angular velocity of the air relative to the earth, i.e. } 
0 0292 -j sin* ^-0*0836 which is quite small and is a maximum 
(4*6 metres per second) at latitude S. 56° 27'. 

Contemporary with Overbeck's aro the admirable memoirs by 
Professor Dr l5iro Kitao of the University of T6ky6, who, as a 
student of mathematics in Germany, had become an expert in the 
modem treatment of hydrodynamic problems. In three memoirs 
published by the Agricultural College of the University of TOkyO in 
the German language in theyears 1887, 1889, and 1895, he develops 
with great patience many of the minutise of the movement of the 
earth's atmosphere and cyclonic storms. The assumptions under 
which he conducts his investigations do not depart from nature 
quite so far as those adopted by other mathematicians. Like 
Ferrel, he adheres as closely as possible to the results of physical and 
meteorological observations ; and although, like all pure mathe- 
maticians, he considers Ferrel as having departed too far from 
rigorous mathematical methods, yet ho also unites with them in 
Acknowledging that the results attained by Ferrel harmonize with 
the meteorology of the earth. The fact is that the solution of the 
hydrodynamic equations is not single, but multiplex. Every 
system of initial and boundary conditions must give a solution 
Appropriate and peculiar to itself. The actual atmosphere presents 
us with the solution or solutions peculiar to tho conditions that 
revail on the earth. Entirely different conditions prevail on 
uniter and Saturn, Venus and Mars, and therefore a wholly new 
series of problems portain to the various planets of the solar system. 
It matters not whether we attempt to resolve our equations by 
introducing terrestrial conditions expressed by means of analytical 
algebraio formulae, and integrate the equations that result, or 
whether we adopt a graphic process for the representation of 
observed atmospheric conditions and integrate by arithmetical, 
geometrical, or mechanical processes. In all cabcs we must come to 
tho same result, namely, our resulting expressions for the distribu- 
tion of pressure and wind will agree with observations just as 
closely as our original equations represented tho actual tempera- 
tures, resistances, and other attending conditions. In the lust 
portion of Kitao’s third memoir lie giveB some attention to the 
interaction of two cyclonic systems upon onch other when they are 
not too far apart in tho atmosphere, and shows how the influence 
of one system can be expressed ny the addition of a certain linear 
function to the equations representing the motions of the otlior. 
Ho even gives the basis for the further study of the extension of 
cyclonic storms into higher latitudes where conditions are so 
different from those within the tropics. Finally, he suggests in 
general terms how the resistances of tho earth’s surface, in connex- 
ion with the internal friction or viscosity of the air, are to bo 
taken into consideration, and bIiows under what conditions the 
assumptions that underlie his own solutions may, and in fact must, 
very closely represent tho actual atmosphero. 

The General Theory of the Circulation of the Atmosphere . — If the 
meteorologist had a sufficient number of observations of the motions 
of the winds and clouds to represent both tho upper and lower 
currents, he would long since have been able to present a satisfac- 
tory scheme showing tlie average movement of tho atmosphere at 
every point of its course, and the paths of the particles of air as 
they flow from the poles to the equator ami return. This motion 
has been called the general circulation of tho atmosphere ; it would 
be a complex matter even if tho surface of the earth were homo- 

?[eneous and without special elevations, but the actual problem is 
or different. Something liko this general circulation is ordinarily 
said to be shown by the monthly and annual charts of pressure, 
winds, and temperature, such as wore first prepared and published 
by Buchan in 1868, and in Bartholomew’s Physical Atlas 
of 1899. We must not, however, imagine that such charts of 
averages can possibly give us the true path of any Hmall unit mass 
of air. The real path is a complex curve, not re-entrant, which is 
never described twice over, and would not bo even if we had an 
ideal atmosphere and globe. It is a compound of vertical and 
undulatory movements m three dimensions of apace, variable as to 
time, which cannot properly be combined into one average. Tho 
average temperatures, winds, and pressures presented bn these 
charts suggest hypothetical problems to the studeut’s mind quite 
different from the real problems in tho mechanics of the atmosphere 
— problems that may, in fact, be impossible of solution, whereas 
those of the actual atmosphere are certainly solvable. The 
momentary condition presented on any chart of simultaneous 
observations belongs to the real, natural, and important questions 
of meteorology. The efforts of mathematicians and physicists 
have been devoted to these ideal conditions because of their apparent 
simplicity, whereas the practical problems offered by the daily 
weather chart are now so easily accessible that attention must bo 
turned towards them. The most extensive system of homogeneous 
observations appropriate to the study of the dynamics of the atmo- 
sphere is that shown in the Daily Bulletin of International Simul - 
taneoiie Observations, published by tho U.B. Signal Service in 


the years 1875-84, with monthly and annual summaries, and a 
general summary in <( Bulletin A, published by the U.S. Weather 
Bureau in 1 893. The study of these daily charts for ten years shows 
how the general circulation of the atmosphere differs from the 
simple problems presented in the idealized solutions based on 
monthly and annual averages. The presence of a great and a 
small continent, and a great and small ocean, and especially of the 
moisture, with its consequent cloud and rain, has complicated and 
altered the problem. Nevertheless, it is important for us to follow 
the historical development of our subject. Tho most prominent 
features of the general circulation of the atmosphero aro the system 
of trade winds, north-easterly in tho northern tropics, and south- 
easterly in the southern tropics, tho system of westerly winds beypnd 
the trado-wind region, namely, north-westerly in tho north tem- 
perate and south-westerly in the south temperate zone, and again 
tho system of upper winds shown by tho higher clouds, namely, 
south-westerly in the northern hemisphere and north-westerly m 
the southern. 

Halley in 1680, and Hadley in 1735, gave erroneous or imperfect 
explanations of the mechanical principles that bring about thesei 
winds. As somo errors in regard to this subject aro still current, 
it is necessary to say that it is erroneous to teach that atmospheric 
air weighs less on being heated, or by reason of tho infusion of 
more moisture, and that therefore tho barometer falls. The addi- 
tion of more moisture must increaso its weight as a whole ; heat, 
being imponderable, cannot directly affect its weight either way. 
We are liablo to disseminate error by the careless use of the word 
“lighter,” since it means both a diminution in absolute weight and 
a diminution in relative weight or specific gravity. Heat and 
moisture may diminish the specific gravity of a given mass of air by 
increasing its volume, or of a given volume by diminishing its mass, 
but neither of them can of themselves affect tho pressure show'll by 
tho barometer so far as that is due to the weight of the atmosphere. 
It is not proner to say that by warming the air, thereby diminish- 
ing its specific gravity and causing it to rise, so that colder air 
flows in to take its place, wo thereby diminish tho barometric 
pressure. It is eusily seen .that in the expression p= llT jv, which, 
as we have before said, is tho law of elasticity, T and v may so vary 
as to counterbalance each other, and allow the pressnro p to remain 
the same. Within any given room or other enclosure, as between 
the equator and the pole, hot air may rise on one side, flow over to 
tho opposite, cool and return, and the circulation be kept up inde- 
finitely without any necessary change in pressure. The problem 
of tho relation between wind and pressure is more complex than 
this, and involves tho consideration of the inertia of the masses of 
air that are in motion with the earth around its axis. The air is 
so extremely mobilo that it moves quickly in response to slight 
differences in pressure that cannot be detected by ordinary baro- 
metric measurement. The gradients or differences of pressure that 
are shown on meteorological charts, whether daily, or monthly, or 
annual, aro not directly, but only very indirectly, due to buoyancy, 
as caused by heat and moisture. The pressure gradients so-called 
are not merely the prime causes of tho winds, but are equally and 
essentially the results of tho winds. They aro directly due to the 
fact that tho atmosphero is rapidly revolving with the surface of 
the earth around the earth’s axis, while at the same time it may 
bo circulating about a storm centre. Inappreciable differences of 
pressure start the winds in motion, and tho air moves towards the 
region of low pressure, just as in the pneumatic despatch tubes the 
flow of air towards the low pressure carries the packages along. 
But in the free air, where there are no important resistances to be 
overcome, tho freedom of motion is greater than in these pneumatic 
tubes. No sooner is the atmosphere thus set in motion from all 
sides towards the central low pressure than it rapidly acquires a 
spiral circulation, and thereby, in addition to the slight diminution 
of pressure in the direction of tho motion of the wind, there is 
superimposed a much more decided one towards the left hand from 
the wind, and an equally rapid increaso towards tho right hand. 
This gradient of pressure, perpendicular to the direction of the 
wind, is far greater than that in the direction of the wind, and is 
that which produces the areas of decided low and high pressures 
that appear as storm centres ami fair-weather centres respectively 
on the daily weather map. Therefore, in general, tho wind cuts 
across the chartered isobars in directions oblique to these curved 
lines, aud at angles which are nearly 90° for the feeble winds far 
removed from the centres, but which arc ulmost zero for the most 
violent winds near the low centre. The winds acquire this spiral 
circulation for two reasons — (a) all straight lino gusts or jets in 
fluids, subject to any form of resistance, necessarily break up into 
rotating spirals whenever tho velocity exceeds a certain limit, 
because the resistances of the viscosity deprive some particles of 
the fluid of a little more of their original velocity and energy than 
the other jmrticlcs near by them, and thus the whole series is 
drawn away from linear into curvilinear paths ; (6) in addition to 
their rectilinear motions the partieles of air have a rapid circular 
motion in common with the whole atmosphere diurnally around 
the earth’s axis. Therefore every particle of moving air comes 
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under the influence of a set of forces depending on its own rate of 
motion relative to the earth’s surface and its position relative 
thereto. If the particles are moving eastwards, vis., in the same 
direction as the earth’s diurnal rotation, then the result is as 
though the atmosphere were rotating more rapidly than does the 
earth at present ; consequently the particles of wind push towards the 
equator as though the atmosphere were trying to adopt a more flat* 
tened spheroidal figure corresj>onding to its greater velocity of rota- 
tion. If the particles arc moving westwards, on the other hand, it is 
as though the atmosphere were revolving less rapidly than the earth, 
and aa though the flattened spheroid of revolution due to the 
present rate of rotation were more decidedly flattened than need 
ne^ consequently the particles of air push towards the poles. If 
the winds blow towards either pole, then their initial moment of 
inertia about the earth’s axis, due to the initial radius and the 
eastward movement of the air, must be retained ; consequently, as 
the air advances into higher latitudes and to smaller circles of 
diurnal rotation its velocity must increase, and must carry the 
particles to the east of their initial meridians. If the wind blow 
* towards the equator its initial moment of inertia must be applied to 
a larger radius, and its velocity correspondingly diminished, so 
that it is left behind or falls away somewhat to the west. “The 
reasoning, therefore, of those who in attempting to explain the 
trade winds assume that the atmosphere in moving towards or from 
the equator lias a tendency to retain the same original linear 
volocitv is erroneous” (Ferrel’s Movements of Fluids , 1859). In 
general tho winds tend to retain their moments of inertia, and in 
the northern hemisphere must necessarily always be deflected 
continuously towards the right hand. The exact amount of this 
deflection was fast distinctly stated by Poisson, os applied to the 
movements of projectiles ; it was also announced by Tracy of New 
Haven in 1848, but was first applied to tho atmosphere by Ferrol, 
who deduced its meteorological consequences. This law is not to be 
confounded with that of Buys Ballot, who in 1861 deduced from 
the weather charts of western Europe tho ruin that the gradient of 
pressure shown on tho weather map for any day would bo followed 
in twenty-four hours by a wind perpendicular to that gradient, 
and having the lower pressure on the left hand. Buys Ballot’s 
luw was in the nature of a rule for prediction, and was modiliod by 
Buchan, who enunciated tho following: “The wind blows towards 
tho regions of low pressure, but is inclined to the gradient at an 
angle which is less than 90".” In this form Buchan’s law was an 
improvement ui>on the laws current, among cyclonologists, who 
had assumed that, in a rough way, tho wind blew in circlos around 
tho low contro, and was therefore sensibly at right angles to tho 
gradient. It ought, however, to be said that Rodfiohi throughout 
tho whole course of his studies, from 1881 to 1857, never gave 
adherence to this view, and in fact determined the average inclina- 
tion of the movements of the lower clouds at Now York City to bo 
about 7° inwards as compared with the truly circular theory, at 
least for the severer portions of hurricanes. Now Ferrel’s law 
explains mechanically the reason why the winds do not blow exactly 
radially or circularly, and gives the means for determining their 
inclination to tho isobar in all portions of tho cyclone, and for 
various degrees of resistance by the earth’s surface. Tho general 
proposition that tho barometric gradients on the weather map aro 
not those that cause the wind, but are, properly speaking, the 
result of tho combined action of the wind, the rotation of the earth, 
and the friction of the earth’s surface, aa first explained by Ferrel, 
seems to have been neglected by meteorologists until brought to 
their attention repeatedly by the present writer between 1869 and 
1875. In 1874 Professor Hann published a review of Ferrel’s work 
that rectified this important oversight. Tho independent investi- 
gations of Sprung, Koeppen, Fingor, and especially Guldberg and 
Mohn, confirm in general tho correctness of Ferrel’s views. 

It is quite orronoous to imagine that the low pressures in storm 
regions and in the polar regions, and especially the belt of low 

S ressure at tho equator, are due simply to the diminution of the 
ensity and weight of the air by the action of its warmth or its 
moisture, or to the abundant rainfall as relieving the atmosphere 
of the weight of water. It lias been clearly shown that none of 
these operations can directly affect the barometric pressure to any 
appreciable extent, but that high and low pressure areas, ns wo boo 
them on the weather map, owe their oxistoneo entirely to tho 
mechanical interaction of the diurnal rotation of tho earth and the 
motions of the atmosphere. Both Espy and Hann have abundantly 
shown that the formation and downfall of raiu do not produce any 
low barometric pressure unless they produce a whirling action of 
the wind — that, in fact, the latent float evolved by the condensa- 
tion of vapour into rain may so warm up tho cloud as to produce a 
temporary rise in pressure even at the surface of tho ground, due 
to tne downward push produced by the sudden expansion of the 
cloud, analogous to the backward kick of a gun when shot off. 
The force with which the wind presses to the right or tends to bo 
deflected in that direction is 2 n sine 0, while the curvature of the 
path of the wind is measured by its radius of curvature, which is 
v/2 n sine 0, where v is the velocity of tho wind, n is the equatorial 


velocity of the earth’s rotation, and 0 is the latitude. It will be 
seen from this that there is no deflection at the equator ; therefore, 
as Ferrel stated, there ia no tendency to the formation of great 
whirlwinds at the equator, hence hurricanes and typhoons are 
rarely found within 10° of the equator. 

Ferrel frequently spoaks of an anti-cyelone, whereby he means 
the area of high pressure just outside of a strong cyclonic whirl ; 
the expression peri-cyclone would have been more appropriate and 
is sometimes substituted. The term aiUi-cyclonc, as first intro- 
duced by G&lton in 1868, is applied to a system of winds blowing 
out from a central area of high pressure, and this is the common 
usage of the term in modern meteorology. The term cyclone 
among meteorologists and throughout English literature, except 
only a few cases in the United States, is equivalent to the older 
usage of whirlwind, and it is unfortunate that misunderstandings 
often arise because local usages in America apply the word 
cyclone to what has for centuries been culled a tornado. The 
mechanical principles discussed by Ferrel led him to an algebraic 
relation between the barometric gradient G, the wind velocity v, 
the radius of curvature of the isobar r, and the inclination i between 
the wind and tho isobar, which is expressed by the following 
formula for the pressures that prevail at sea-level : — 

G=[(2n sin 0 + cos i v/r) v sec i]/[83,000,000]. 

A popular exposition of this and other results of Ferrel’s work is 
given by Archibald in Nature , 4tli May 1882, and still better in 
Ferrel’s Treatise on the Winds , New York, 1897. 

Tho charts of mean annual pressure, temperature, and winds 
above referred to show certain broad features that embrace the 
whole system of atmospheric circulation, viz., the low pressures at 
the equator and the poles, the high pressures under the tropics, the 
trade winds below and the anti-trades above, with comparative 
calms under the belts of equatorial low pressure and tropical high 
pressure. The first eifort of the mathematician was to explain how 
these mean average conditions depend upon each other, and to 
devise a system of general circulation of the wind consistent with 
tho pressures, resistances, and densities. But, as wo have already 
Raid, such a system may be very far from that presented by the 
roal atmosphere, and little by little we are being led to a different 
view of the question of tne genctral circulation. The earlier 
students of storms generally accepted one of two views as to the 
cause of whirlwinds. They wore cither — (1) formed mechanically 
between two principal currents of air flowing past each other, the 
so-called polar anti equatorial currents ; or (2) they wore due to 
tho ascent of buoyant air while the heavier air flowed in beneath, 
tho whirling motion being communicated by tho influence of the 
rotation of the earth, or by the greater resistances on tho one side 
or the other. In order to explain why hurricanes and typhoons 
exist continuously for many days, or even weeks, it is necessary 
that there should be a source of energy which would maintain a 
continued buoyancy and rising current at tho centre, and this was 
supposed to be fully provided for by Espy’s proof of the liberation 
of latent heat consequent on the formation of cloud and rain. To 
this latter consideration the present writer has added tho even 
more important inll nonce of the sun’s heat intercepted at the upper 
surface of tho cloud. At this stage of the investigation the whirl- 
wind was but an incident in the general circulation of the 
atmosphere, but furtlior consideration showed that it ought rather 
to be regarded as an essential portion of that circulation, and that 
when temperature gradients and density gradients exceeded a 
certain limit the formation of great wliirl winds was inevitable. 
Therefore, an atmosphere containing several whirlwinds is just as 
truly a system of general circulation in the one case as an atmo- 
sphere without a whirlwind is in the other. The formation of rain, 
the evolution of latent heat, and even the absorption of heat at the 
upper surface of the cloud really constitute a normal general 
circulation in this special case. 

In 1890 Professor Hann published a careful analysis of the 
actual temperature conditions prevailing over an extensive area 
of high pressure in Europe, and showed that the temperatures of 
the upper strata in both high and low areas, namely, in anti- 
cyclones and cyclones, aro often directly contrary to those 
supposed to prevail by Espy and Ferreh This study necessitated 
a more careful examination into tho radiation of heat from the 
dust and moisture of the atmosphere, and tho present writer seems 
to have shown that in areas of high pressure and clear weather a 
very slow descending movement throughout each horizontal layer 
gives time for the radiation of heat that will fully explain the 
anomalies of temperature. On the other hand, von Helmholtz in 
several memoirs of 1888-91 showed that waves or billows majr be 
formed in the atmosphere of great extent at the dividing surface 
between upper and lower strata moving in different directions and 
with different velocities. Under specific conditions these billows 
may Income like the breakers and caps of waves of the ocean when 
driven by the wind. The hypothesis that these aerial breakers 
correspond to our storms and troughs of low pressure experienced 
in the lower atmosphere is very plausible. As these billows are 
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formed between ujgper and lower air currents of great extent, which 
themselves represent a Urge portion of the horizontal circulation 
between the poles and the equator, it results that if von Helmholtz's 
suggestion and Hann's hypothesis are correct then our storms 
must be considered as essentially incidents in the general circula- 
tion rather than as caused by the vertioal circulation over any 
looalitv. It must occur to every one to adopt the intermediate 
view that, on the one hand, the local vertical circulation, with its 
oioadfl, rain, hail, and snow, and evolution of latent heat, and, on 
the%ther, the waves and whirls in the general circulation, mutually 
contribute toward our storms and fair weather. It only remains 
to allot to each its proper importance in any special case. 

Undoubtedly aenal billows, and the olouds that must frequently 
accompany them, exist everywhere in the earth’s atmosphere. 
Perhaps their extent and importance are not properly appreciated. 
A voyage around the Atlantic Ocean in 1889-90, made by the 
writer, specifically to study cloud phenomena, revealed many 
remarkable cases, such as the cumulus rolls that extend in a 
remarkably symmetrical series from the island of Ascension 
westwards for a hundred miles in the south-easterly trades, or the 
delicate fields of cirro-cumuli that extend from the islands of Santa 
Lucia and Barbados for two hundred miles eastwards under favour- 
able conditions. The mixtures and vorticose motions going on 
within aerial billows to form these clouds have been interpreted 
by Brillouin ; but to a certain extent we must still agree with 
Ferrel, who could not accept the conclusion that the great storms, 
in which ascending currents and heavy rains are the most 
prominent features, depend to any extent on these phenomena Of 
mixture, aud therefore on the general circulation of the atmo- 
sphore. 

Mathematicians have, almost without exception, assumed a 
so-called steady condition in the motion of tne atmosphere in 
order to achieve a successful integration of the general equations 
of motion. Tho restrictions within which Helmholtz ana others 
have worked, and the limits within which their results are to be 
accepted, have been analysod by Dr E. Herrmann in a memoir of 
which a translation is published iu tho bulletin of the American 
Mathematical Society for June 1896. Of course Herrmann’s own 
investigation is also based upon certain simplifying hypotheses, such 
as the absence of outside disturbing forces and of viscosity and 
friction, a homogeneous ellipsoidal surface, and a uniform initial 
temperature and rate of revolution corresponding to an initial stato 
of equilibrium. If now the initial static equilibrium be disturbed 
by introducing a different distribution of temperature, viz., ono 
that varies with altitude and latitude, but is uniform in longitude 
along any circle of latitude, thou the first question is whether the 
atmosphere can sottle down to a new stato of Btatic equilibrium. 
Herrmann shows that in general it cannot do so, but that tho new 
state and the future states can only bo one of motion and dynamic 
equilibrium. If, however, there be no external forces acting on 
the atmosphere, then in one case static equilibrium relative to tho 
earth can occur, namoly, when the new temperatures are so dis- 
tributed in tho atmosphere as to satisfy the equation 

ft r 2 w d V = M, 

in addition to the ordinary equations of elasticity, inertia, and 
continuity previously given, and to those representing the 
boundary conditions, M being the total amount of inertia of the 
atmosphere relative to tlio axis of rotation. In general, the 
movements in the atmospliero must consist not only of an inter- 
change between the poles and the equator, but also of east and 
west motions, and there must therefore bo a different rate of 
diurnal rotation for each stratum. The second step in this 
inquiry is, Can these movements become perfectly steady with this 
unvarying or steady distribution of temperature ? In other words, 
Can the temperature and the movements bo so adjusted to each 
other that each shall remain invariable within any given zone of 
latitude? The reply to this is, that the temperatures and the 
movements, if they are to become thus adjusted, must satisfy a 
certain differential equation which itself shows that steady motions 
and stationary temperatures cannot exist if there is any north or 
south component. Apart from the fact that Herrmann assumes no 
friction, it would seem that ho has proved that steady motions 
and stationary pressures cannot exist iu the atmospliero over a 
homogeneous globe, and presumably tho same result would follow 
for the irregular surface of the actual globe. The motions of tho 
real atmosphere must thorofore consist of irregularities and 
periodic oscillations superimposed upon more uniform, regular 
progressions, but never repeating themselves. Consequently, the 
conclusions deduced by those who have assumed that stationary 
conditions are possible must dopart more or less from meteorological 
observations. There is a general impression that tho l>elt of low 
pressure at the equator and the low areas at the poles and the 
high pressures under the tropics are pseudo-stationary, and really 
represent what would be stoady conditions if we had an ideal 
smooth globe ; but Herrmann's researches show that the unsteadi- 


ness observed to attach to these areas under existing conditions 
would also attach to them under ideal conditions. They really 
have and must have irregular motions, and we, by taking annual 
averages, obtain an ideal annual distribution of pressure, tempera- 
ture, and wind that does not represent any specific dynamio 
problem. The averages represent what is considered proper in 
climatology, but are quite improper and misleoding from a 
dynamic point of view, and have no simple logical connexion with 
each other. 

Closely connected with this study of Bteody motions under a 
constant supply and steady distribution of solar heat comes the 
further question as to whether regular seasonal variations in atmo- 
spheric pressure and wind can be produced by regular seasonal 
variations in tho heat received from the sun ; for instance, a varia- 
tion in the earth’s atmospliero corresponding to the periodic varia- 
tions of the solar spots. The general current of Helmholtz's 
investigations seems to show that no periodic change in the earth's 
atmosphere can be maintained for any length of time by a given 
periodic influence outside of the atmosphere. On the other hand, 
it is barely possible that wave and vortex phenomena on tho sun’s 
surface may have the same periodicities as regular phenomena m 
the earth’s atmosphere, so that there may be a parallelism without 
any direct connexion between tho two. 

An important paper on the application of hydrodynamics to 
the atmosphere is that by Professor V. Bjerknes, of Stockholm, 
Sweden, which was road in September 1899 at Munich, and is 
now published in English translation by the U.S. Weather 
Bureau. In this memoir Bjerknes applies certain fundamental 
theorems in fluid motion by Helmholtz, Kelvin, and Silberstein, 
and others of his own discovery to tho atmospheric circulation. 
He simplifies the hydrodynamic conceptions by dealing with 
density directly instead of temperaturo and pressure, and uses 
charts of “isostcros,” or lines of equal density, very much as was 
proposed by the present writer in 1889 in his Preparatory Studies, 
wlioro he utilized lines of equal buoyancy or “ isostatha.” 
Bjerknes has thus made it practicable to apply hydrodynamic 
principles in a simple manner without the necessity of integrating 
the equations, at least for many ordinary cases, lie also gives a 
criterion by which wo may judge between tho physical theory of 
Espy and Ferrel, according to which cyclones are perpetually 
renewed, and the mechanical thoory according to which the 
cyclone is simply carried along in tho general atmospheric current. 
Bjerknes’s paper iH illustrated by another one duo to Mr Saiidstrom, 
of Stockholm, who has applied these methods to a storm of Septem- 
ber 1 898 in tho United States. The furtherdevolopmont of Bjerknes’s 
methods promises a decided advance in theoretionl and practical 
meteorology. They are also applicable to the problems of oceanic 
circulation. 

The Diurnal and Semi-diurnal Periodicities in Barometric 
Pressure . — For a long time attempts were made to explain tho 
periodic variations of tho barometer by a consideration of static 
conditions, but it is now evident that this problem, like that of 
tho circulation of the atmosphorc, is a question of aerodynamics. 
A most extensive series of researches into tho character of tho phe- 
nomena from an observational point of view has boon niado by Dr 
Julius Hnnn, who has also given a summary of the present con- 
dition of our knowledge of tho subject in the Met . Zcit. for 1898, 
which has been translated by Mr It. H. Scott in the Quarterly 
Journal of the I loyal Meteorological Society for January 1899 (see 
also an important addition by llaiin and Tralwrt in the Met. Zcit. 
for Novembor 1899). Professor Ilann has shown that at the 
earth’s surface three regular periodic variations are established by 
observation, viz., tlio diurnal, somi-diurnal, and tcr-diurnal. On 
the higher mountains these variations change their character with 
altitude. (1) At the equator the diurnal variation is represented 
by the formula 0*30 mm. sin (5°f-a;), where x is the local hour 
angle of the sun. Iu higher latitudes either north or south the 
coefficient AjssO’30 mm. diminishes, hut the phase angle, f>®, varies 
greatly, generally growing larger. It is therefore evident that this 
diurnal oscillation depends directly on the hour angle of tho sun, 
and probably, therefore, principally on tho amount of heat and 
vapour received by the atmospliero from the ocean ami the ground 
at any locality and season of the year. It is apparently but little 
affected by the wind, hut somewhat by altitude above sea ; the 
amplitude diminishes to zero at a certain elevation, and then re- 
appears and increases with tho opposite sign ; the phase anglo does 
not change. (2) Superimposed upon this diurnal oscillation is a 
larger semi-diurnal one, which goes through its maximum and 
minimum phases twice in the course of a civil day. The amplitude 
of this variation is largest in equatorial regions, and is expressed by 
the formula A a = (0*988 mm. -0*573 mm. sin fy) cosfy as riven by 
Ilann, or A 2 =(0-92 mm. - 0*495 sin V ) C0B V as revised by Trabert. 
This amplitude also may ho considered as variable along each zone 
of latitude having a maximum value on certain central local 
meridians. The times at which the semi-diurnal phases of maxi- 
mum and minimum occur are subject to laws different from those 
for the diurnal period. Within the tropics the phase angle is 160* 
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and at 50* N. it ia 147°, and between theae limita it aeema to to produoe remarkable and perhaps diaaatrona consequences, in* 

be the ^ over the whole globe, bo that the phase doea not volving the loaa of a portion of the atmosphere, 

depend clearly upon the hoar angle of the son or on the local time. The Thermodynamics of a Moist Atmosphere. —The preceding 
The amplitudes appear to depend on the exoese of land in the section deals with an ineompresaible gas, ana therefore with simple, 

northern hemisphere as compared with the water and cloud of the pure hvdrodynamios. If now we introduce the conception of an 

southern hemisphere. The amplitude also varies during the year, atmosphere of compressible gas, whose density increases with 

being greatest at perihelion ana least at aphelion. Hann suggests altitude, so that rising and falling currents change their tempera- 

that this is an indirect effect of the sun's neat on the earth, as the tures by reason of the expansion and compression of the masses of 

northern hemisphere is hotter when the earth is in aphelion than air, we take the first step in the combination of thermodynUmio 

is thesouthorn hemisphere when the earth is in perihelion, and hydrodynamic conditions. If we next introduce moisture^and 
owing to the preponderance of land in the north ana water in take precipitation into consideration, we pass to the difficult 
the south. (3) The ter-diurnal oscillation has the approximste problems of cloud and rain that correspond more nearly to those 
value shown by the formula 0*04 mm. sin (855° + 3a?). The which actually occur in meteorology. This combination has been 
I phase angle is sensibly the same everywhere, and the amplitude elucidated by the works of Espy and Ferrel in America, Kelvin in 
varies slightly with the latitude. Both phase and amplitude England, Hann in Austria, but especially by Hertz, Helmholtz, 

have a pronounced annual period which is as romarkablo as ana von Bezold in Germany, ana by Brillouin in France. A 

that of tho semi-diurnal oscillation ; the maximum amplitude most complete study of the subject will be found in Prof, 
occurs in January in the northern hemisphere, and in July in the Bigelow’s report on the cloud work of the U.S. Weather Bureau, 
southern. The proper treatment of this subject began with the memoir of 

The dynamics and physics of the atmosphere have not yet been Kelvin on convective equilibrium (see Traits, Manchester Phil. Soc. 
explored so exhaustively as to explain fully these three systematic 1861). The mo3t convenient method of dealing approximately 
barometric variations, but neither have we as yet any necessity for with the problems is graphic and numerical rather than analytical, 
appealing to some unknown cosmic action as a possible cause of and in this held the pioneer work was done by Hertz, who pub- 
their existence. The action of the solar heat upon the illuminated lished his diagram for adiabatic changes in the atmosphere in the 

hemisphere, and the many consequences that result therefrom, Met . Zeit. in 1884. He considers the adiabatic changes of a kilo- 

may be exacted to explain the barometric periods. The variations gram of mixed air and aqueous vapour, the proportional weights of 
of sunshine and cloud must inevitably produce ] periodic variations of each being \ and fx respectively. In a subsequent elaborate treat- 
temperature, moisture, pressure, and motion, whoso exact laws we have ment of the same subject by von Bezold in four memoirs published 
not as yet fathomed. Among the many methods of action that have during 1889 and 1899, the formula) and methods are arranged so 
been studied or suggested in connexion with the barometric variations as to deal easily with the ordinary cases of nature which arc not 
the most important of all is tho so-called tidal wave of pressure due adiabatic ; he therefore prepares diagrams and tables to illustrate 
to temperature. Laplaco applied his investigations on the tides to the changes going on in a unit mass of dry air to which has been 
the gravitational tiae of tne ocean, and when he passed to the added a small quantity of aqueous vapour, which, of oourse, may 
corresponding solar and lunar gravitational tides of the atmosphere vaiy to any extent. Both Hertz and von Bezold consider separ- 
he was able to show that thoy must bo inappreciable, unless, indeed, atefy four stages or conditions of atmosphere : — (A) The dry Btage, 
certain remarkable relations existed between the circumference of where aqueous vapour to a limited extent only iB mixed with die 
tho earth and the depth of the atmosphere. As these relations do dry air. (B) The rain stage, where both saturated vapour and 
not exist, it is generally conceded as certain that the gravitational liquid particles are simultaneously present. (C) The hail stage, 
tides, both diurnal and semi -diurnal, cannot exceed a few thousandths where saturated aqueous vapour, and water, and ice are all three 
of un inch of baromotrio pressure. On tho other hand, the same present. (D) The snow stage, where ice vapour and snow itself, or 
process of mathematical reasoning enables us to investigate the crystals of ice, are present. The expressions aqueous vapour and 
action of the sun’s heat in producing a wave of pressure that has ice vapour do not occur in Hertz's article, but are now necessary, 
been called a pressural tide, due to the expansion of the lower layer since Marvin, Fischer, and Juhlin have been able to show that 
of air on the illuminntod half of the globe. The laws that must vapour from water and vapour from ice exert different elastic 
govern these pressural tides have been investigated by Kelvin, pressures, and roust therefore represent different modifications of 
Rayleigh (Phil. Mag. February 1 890), and especially by Margules liquid water. According to Hertz, we may easily follow this mass 
{Vienna Sits. Ber. 1890-93). The two latter have shown the truth of of moist air as it rises in tho atmosphere, if by expansion it 
a proposition enunciated by Kelvin in 1882, without demonstration, cools adiabatically so as to go successively through the four pre- 
to the effect that the free oscillation produced by a relatively small ceding stages. For a few thousand feet it remains dry air. It 
amount of tide-producing force will have an amplitude that is then oecomes cloudy nnd enters the second stage. Next it rises 
larger for the half-day term than for the whole-day term. They higher until tho cloudy particles begin to freeze into snow, sleet, 
therefore explain the diurnal and semi-diurnal variations of the or nail, which characterizes the third stage. When the hail has 
barometric pressure as simple pressural tides or waves of expansion, fallen and tho remainder of tho cloud has ascended higher, it con- 

original ly produced by solar neat, but magnified by the relation tains only ice particles and tho vapour of ice, a condition which 

between forced and free waves in an atmosphere on a globe having characterizes the fourth or snow stage. If in this condition we 

tho specific dimensions of our own. The analytical processes by give it plenty of time tho precipitated ice or snow may settle down, 
which Laplace and Kelvin arrived at this special solution of the and the cloudy air, becoming dear, return to the first stage ; but 

tidal equation were objected to by Airy and Forrol, but the matter the ordinary process in nature is a circulation by which both the 

has been, as wo think, most fully cleared up by Dr G. H. Ling, in cloud and the air descend together slowly, warming up as they 
a memoir published in tho Annals of Mathematics in 1896, He descend, so that eventually the mixture returns to the first stage 
seems to have shown that, although a literally correct result was at some lovol lower than the clouds, though higher than the start- 
attained l>y Laplace, his mothods were at fault from a rigorous ing point 

and analytical point of view, at least in so far as they are presented The exact study of the ordinary non-adiabatic process must be 
in the Mieanique Cdleste. The process by which a diurnal tempera- carried out by the help of Prof. Bigelow's tables, but the approxi- 

ture wave produces a semi-diurnal pressure oscillation, as ex- mate adiabatic study is so helpful that in Fig. 10 we have traced a 

S lained by Rayleigh and Margules, may be stated as follows : The few lines from Hertz's diagram sufficient to illustrate its use and con- 
iurnal temperature wave having a twenty-four hours period is venience. The reader will perceive a horizontal line at the base 
the generating force of a diurnal pressure tide, which is essentially representing sea -level ; near the middle of this line is zero 
a forced and small oscillation. Tho natural period of the free centigrade ; as we ascend above this line into the upper regions 

waves in the atmosphere agrees much more nearly with twelve than of the air we come under lower pressures, which are shown by the 

with twenty-four hours. In so far as the forced and the free waves figures on the left-hand side. The scale of pressures is logarithmic, 
reinforce each other, tho semi-diurnal waves are reinforced far more so that the corresponding altitudes would bo a scale of equal parts, 
than the other, so that avory small semi-diurnal term in tho tempera- The temperature and pressure at any hoight in tho atmosphere are 
ture oscillations will produce a pressure oscillation two or throe times shown by this diagram. If the air is saturated at a given 
as large as the same term would in tho diurnal period. These rein- temperature, then the unit volume can contain only a definite 
forcoments, however, depend upon the elastic pressure within the number of grams of water, and this condition is represented by a 
atmosphere, just as does the velocity of sound. If the prevailing set of moisture lines, indicated by short dashes, showing the 
barometric pressures were slightly increased, the adjustment of the temperature and pressure under which 5, 10, or 20 grams of water 
twelve-hours free wave of pressure to the forced wave of temperature may be contained in the saturated air. Let us now suppose that 
could be so perfect that the barometric wave would increase to an we are following the behaviour of a kilogram moss of air rising 
indefinite extent. For the actual temperatures the periodicity of from near sea-level, where it has a pressure of 750 millimetres, a 
the free wave is about thirteen hours, or somewhat longer than the temperature of 27° C., and a relative humidity of 50 per cent, 
forced wave of temperature, so that the barometric oscillation does A pointer pressing down upon the diagram at 750 millimetres and 
not become oxoossive. It would seem that we have here a sugges- 27* C. will represent this initial condition. A line drawn through 
tion to the effect that if in past geological ages the average that point parallel to the moisture lines will show that if this air 
temperature at any time has been about 268° C. on the were saturated it oould contain about 22 grams of water; but 
absolute scale, then tho pressure waves could have been so large as inasmuch as the relative humidity is only 50 per cent, therefore it 
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actually contains only 11 grama of water, and an auxiliary moisture 
line may be drawn tar this amount If now the mass rises and 
cools by expansion, the relation between pressure and temperature 
will be shown by the line a a. When this line interseats the 
inclined moisture line for 11 grams of water we know that the 
rising mass has cooled to saturation, and this oocurs when the 
pressure is about 640 millimetres and the temperature 18 ‘2* C. 
By farther rise and expansion a steady condensation continues, 
but by reason of the latent heat evolved the rate of cooling is 
diminished and follows the line p $. The condensed vapour or 
cloud particles are here supposed to be carried up with the cooling 
air, but the temperature of freezing or zero degrees centigrade is soon 
attained — as the diagram shows — when the pressure is about 472 
millimetres. At this point the special evolution of latent heat of 
freezing oomes into play ; and although the air rises higher and 
more moisture is condensed, the temperature does not fall because 
the water already converted into vapour and now becoming ice is 
giving out latent heat sufficient to counteract the cooling due to 
expansion. This illustration from Hertz’s diagram therefore shows 
that the curve for cooling temperature coincides with the vertical 
line for freezing, and is represented on tho diagram by the short 
pieoe p 7 . By this expansion due to ascent the volume is increased 
while the temperature is not changed ; therefore, the quantity of 
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Fia. 10.— Diagram for Graphic Method of following Adiabatic Changes. 

(After Herts.) 

aqueous vapour has increased. When tho ascending mass has 
reached the level where the pressure is 463 millimetres it has also 
reached the moisture line that represents this increaso in aqueous 
vapour. As this shows that the aqueous particles have now all 
been frozen, and as the air is now continuously rising, whilo its 
temperature is always below freezing-point, therefore at levels above 
this point the vapour that condenses from the air is supposed to pass 
directly over into the condition of solid ice. Therefore from this 
point onwards the falling temperatures follow along the lino 
77 , and continue along it indefinitely. From these considerations 
it follows that the olouds above the altitude of freezing tempera- 
tures are essentially snow crystals, and if the air rises slowly there 
may be time for the water and ice to settle down towards the 
ground ; in this case tho quantity of snow left within the clouds 
must be very small, and the cloud has the delicato appearance 
pecqjiar to cirrus. Hertz’s original diagram is quite covered by 
these systems of a, B t 7 , and d lines, and tho moisture lines. 
The lines show the density of the moist air at any stage of the 
process. An improved diagram by Neuhoff was published in 3900. 

In von Bezoid’s treatment of this subject only illustrative 
diagrams are published, because the accurate figures, drawn to 
scale, are neoesaarily too large and detailed. He presents graphi- 
cally the exaot explanation of the cooling by expansion, the Iorb of 
both mass and heat by the rainfall and snowfall, and the warmth 


of the remaining air when it descends as foehn winds in Switzer- 
land and ohinook winds in Montana. Even in the neighbourhood 
of a storm, and over low lands and the ocean, the warm moist air 
in front, after being carried up to the rain or snow stage, descends 
drier and warmer on the opposite side of the central low pressure* 
In order to have a convenient term expressive of the fact that two 
masses of air in different portions of the atmosphere having 
different pressures, temperatures, and moistures, would, if brought 
to the same pressure, also necessarily attain the same temjwraturo, 
von Bezold introduced the expression “potential temperature,” 
and devised a simple diagram by which the potential tempera- 
ture may be determined for any mass of air whose present tem- 
perature, pressure, and moisture are known. In an ascending 
mass of air, from tho beginning of tho condensation onwards, the 
potential tem^rature steadily increases by reason of tho loss of 
moisture, but in a descending mass of air it remains constaut at 
the maximum value attained by it at the highest point of its 
previous path. I 11 general the potential temperatures of tho upper 
strata of the atmosphere are higher than of the lower. In general 
tho so-ealiod vertical temperature gradient is smallei than would 
correspond to the adiabatic rate for the dry stage. This latter 
gradient is 0*993° 0. per hundred metres for tho dry stage, but the 
actual atmoBphorio observations give about 0'6‘. Apparently this 
dilference represents primarily tho latent heat evolved by the con- 
densation 01 vapour us it is carried into tho upper layers, but it 
also denotes in part the effect of the radiant heat directly retained 
in the atmosphere hy the action of the dust and the surfaces 
of the clouds. Passing from simple changes due to ascent and 
descent, von Bezold next investigated the results of the mixture of 
different masses of air, having different temperatures and humid- 
ities, or different potential temperatures. Tno importance of such 
mixtures was exaggerated by Hutton, whilo that of thermodynamic 
processes was maintained by Espy, but the rclativo significance of 
the two was first clearly shown by Hann as far as it relates to the 
formation of rain, and further details have been considered by 
von Bezold. The practical tables contained in Prof. Bigelow's 
report on clouds complete our methods of studying this subject. 

A most importaht application of the views of von Bezold, Hertz, 
and Helmholtz was published by Hrillouia in his memoir of 1698. 
Just as we have learned that the motions of the atmosphere are 
not due either to the general distribution of heat or to local influ- 
ences exclusively, but in part to each, and just as wo hnve learned 
that the teniporatnre of the air is not due either to radiation and 
absorption or to dynamic processes exclusively, but to both com- 
bined, so in the phonomona of rain and cloud the precipitation is 
not always due to tho cooling by mixture, or to the cooling by ex- 
pansion, or to radiation, but is in general a complex result of all. 
The effect of the evaporation of cloudy particles in the production 
of descending cold currents has always been understood in a general 
way, but was first brought to prominence by Espy in 1838, and 
perhaps equally forcibly by Faye in 1875. Helmholtz, in his 
memoirs on billows in tho atmosphere, showed how contiguous 
currents may interact on each other and mix together at their 
boundary surface ; but Brillouiu explains how these mixtures 
produce cloud and rain — not heavy rains, of course, but light 
showers, and suits of snow and jK>ssibly hail. He says: ‘‘When 
tho layers of clear or cloudy air are contiguous, but moving with 
very different velocities, their motion, relative to tho earth because 
of the rotation of our globe, assumes a much more complicated 
character than that which obtains when the air has 110 horizontal 
but only a vertical motion. Wo know in a general manner what 
apparent auxiliary forces must be introduced in order to take into 
account this rotation, and numerous meteorologists have published 
important works on the subject since tho first memoirs by FerreL 
But their points of view have been very different from mine. The 
subjects that 1 desire to study are the surfaces of discontinuity as 
to velocity, temperature, and cloudiness in one special case only. 
Analytical methods permit us to resolve complex questions only 
for limited areas in longitude and for contiguous zones within 
which the movements aro steady, but not necessarily uniform nor 

S aralleL But it is evident that one can learn much as to the con- 
ition of permanence or destruction of annular zones having uni- 
form and parallol movements. Thus simplified, the questions can 
be treated by elementary geomotrio methods, by means of which we 
at once rediscover and complete the results given by Helmholtz for 
zones of cleur air and discover a whole series ofnew results for zonesof 
cloudyair.” Among Brillouin’s results arc thefollowiug theorems 
A. If the atmosphere be divided into narrow zonal rings, each 
extending completely around the globo, thus covering a narrow zone 
of latitude, ana if each is within itself in convective equilibrium 
so that tho surfaees of equal pressure shall bo surfaces of revolution 
around the axis of rotation, then within any such complete ring in 
convective equilibrium the angular velocity of any particle of the 
air will vary in inverse ratio of the snuare of its distanco from the 
axis of rotation, or or 51 is constant ; that is to say, the air will not 
move like a rotating solid, but wilFhave a variable angular velocity, 
smaller far from the axis and greater near to it. 

S. VI. — 91 
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B. The surfaces of equal pressure are more concave towards the 
centre than is the surface of the globe itself, and they are tangent 
to the latter only along the parallel where calms prevail* 

C. A heavy gaseous atmosphere resting upon a rotating friction- 
leas globe divides itself into concentric rings whose angular 
movements increase as we pass from the polar region towards the 
equatorial ring ; the central globe rotates more rapidly than the 
equatorial atmospheric ring. 

D. The surface of separation between two contiguous concentric 
rings must bo such that the atmospheric pressure shall have the 
same value as one approaches this surface from either direction, and 
the surface of separation is stable if the differences of pressure in 
different parts of this surface are directed towards the surface of 
equilibrium. As the distribution of pressure along a line parallel 
to the axis of rotation is independent of the velocity of rotation, 
the ordinary condition of stability, viz., that the gas of which the 
lower ring is composed shall be denser than that above, will hold 
good for this line. In general, any inelination of the surface of 
separation to the horizon amounting to 10° must be associated with 
very small differences of density and large differences of velocity ; 
in practice the inclinations are far less than 10°. 

E. If the surfaces of equal pressure or isobars are nearly horizontal, 
as in ordinary coses, the calculations are comparatively easy to 
make. Let the inclination of the isobaric surface ascending 
towards the polo be 0 ; let hy bo a distance counted along the axis 
of the earth, and H x the distance measured in the direction of the 
attraction of gravity ; then the angle of inclination of the isobaric 
surface is given by the equation 


tang. 0 r: - 


77, - 7*, sin X 

hi cos X 



whore X is the complement of the angle between the direction of 
gravity and the line drawn to the poles, or the axis of rotation of 
the earth. The surface of separation is that over which the pres- 
sure is the same in two contiguous masses or zones, and is identical 
with a vertical plane only when the densities and velocities in the 
two layers have certain specific relations to each other. It 
can never lie between the isobaric surfaces that Brillouin de- 
signates as 1 and 2. In order that the equilibrium may bo 
stable, it is necessary that when ascending in the atmosphere 
along a line parallel to the polar axis one should traverse 
layers of diminishing density. In the midst of any zone 
tlioro cannot exist another zone of limited altitude ; it must 
extend upwards indefinitely. Whenever there is any zone of 
limited altitude it must necessarily have, near its highest or 
lowest point, an edge by which it is attached to the surface 
of separation of two othor neighbouring zones. In other 
words, the snrfaces of separation of the three zones, of which 
one is limited and the other two are indefinite, must all run 
together at a common point or edge, very much as in the 
problem of the equilibrium of thin films. 

F. When the contiguous zones are cloudless the mixtures 
iako plnco under the following conditions : — Starting from 
the stable conditions, tho cloudless mixture asconds on the 
polar sido when the west wind which prevails on the equa- 
torial side of the surface of separation is warmer, but descends 
between tho polo and tho equatorial side of the horizon when 
the woBt wind which prevails on the equatorial side of tho 
surface of serration is colder. The mixtures of cloudless 
air rapidly occupy tho whole height of tho two layers that 
are mixing. When they form along a surface that becomes 
unstable tho whirlwind that is thus engendered is sensibly 
cylindrical at first, but finally becomes extremoly conical, 
tfhis whirlwind may bo limited as to height when the two 
contiguous masses that are mixing aro surmounted by a third 
clear or cloudy layer which intersects the other two and 
whose lower surface is stable. ( Bril louin suggests that pos- 
sibly this corresponds to the formation of water-spouts and 
tornadoes.) 

G. When the contiguous zones ore cloudy and tho mixtures 
produce decided condensations, and somotimos oven precipi- 
tation, the study of those must follow closely in the traiu of thought 
followed out by von Bezold. When the contiguous winds are feeble, 
but tho temperatures aw very different and the zones are near the 
equator, then tho position of the mixture can be inverted by con- 
densation, since tho influence of difference of pressure becomes pre- 
dominant. At the equator, whatever may be the difforonce of 
tomperature, a mixture that is accompanied by condensation always 
rises if tho surface of separation is stable. The condensation in- 
creases by the expansion, each zone of mixture being an outburst 
of ascending cumuli. At the equator, whatever may be the differ- 
ence of temperature, a mixture accompanied by condensation 
always descends when the surface of separation is unstable ; 
moreover, the adiabatic compression rapidly evaporates the 
mixture. 

In the lost three ohapters of his memoir, Brillouin applies these 


principles and other details to almost every observed variety of 
mixtures due to the pressure of one current of air against another. 
Fig. 11, prepared for the U.S. Monthly Weather Review, October 1897, 
gives five of the cases elucidated by Brillouin. In each of these the 
left-hand side of the diagram is the polar side, the air being oold 
above and the wind from the east, while the right-hand side 'is the 
equatorial tide, the air being warm above ana the wind from the 
west The reader will see that in each case, depending on the 
relative temperatures and winds, layers of cloud are formed o! 
marked individuality. As none of these clouds appear fa the 
International Cloud Atlas or the various systems of notation for 
clouds, one is all the more impressed with the importance of their 
study and the success with which Brillouin has opened up the way 
for future investigators. “ We have no longer to do with personal 
and local experience, but with an analytical description of a small 
number of characteristics easy to comprehend and applicable at 
every locality throughout the globe.** 

The Formation of Rain. — Not only has dynamic meteorology 
made the progress delineated in the previous sections, but one of the 
most important questions in molecular physios is in rapid process 
of being cleared up. The formation of rain, from a physical point 
of view, is the ultimate step in the formation of eloua. The cloud 
consists, like fog, of extremely small particles, so light that they 
float indefinitely in the air ; rain and Bnow represent those particles 
that have grown to be too large and heavy to be any longer sus- 
tained by the air— that is to say, their rate of fall through the air 
is greater than the ascending component of the air in which they 
float. The process by which such larger rain-drops are formed out 
of the lighter particles that constitute a cloud has not yet been 
satisfactorily explained. It is probable that either one of several 
processes contributes to bring about this result, and that in some 
cases all of these conspire together. The following paragraphs 
represent tho hypotheses that have marked the gradual progress of 
our knowledge : — 

A. CLoud particles may he driven together by tho motions im- 
parted to them by the wind, and may thus mechanically unite 
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Fio. 11.— Diagram illustrating Clouds duo to Mixture. (AJUr Brillouin.) 

into larger ones, which, as they descend more rapidly, overtake the 
smaller ones ana grow into rain-drops. 

B. The particles on the upper boundary of a cloud may at night- 
time, or in the shade, cool more decidedly than their neighbours 
below them, either by radiation or by mixture ; then the air in 
their immediate vicinity becomes correspondingly cold, the par- 
ticles and their envelopes of cold air sink more rapidly, overtaking 
and therefore uniting with other particles until tho large raih-clrops 
are formed. 

C. Some cloud particles may he supposed to be electrified posi- 
tively and others negatively, causing them to attract each other 
and run together into larger ones, or, again, some may be neutral 
and others charged, which may also bring about attraction and 
union. 

D. When any violent agitation of the air, such as the sound 
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waves doe to thunder, or cannonading, or other explosions, sets 
the partioles in motion, they may be driven together until brought 
into contact, and united into larger drops. 

£. The air— or, properly speaking, the vapour— between cloudy 
particles, that is to say, within fog or cloud, is generally in a state 
of supersaturation ; but if it is steadily rising to higher altitudes, 
thereby expanding and oooling, the supersaturation must increase 
steadily until it reaches a degree at which the molecular strain 
gives way, and a sudden violent condensation takes place, in which 
process both the vapour and the cloud particles within a compara- 
tively large sphere are instantaneously gathered into a large arop. 
The electrioity that may bo developed in thiB process may give 
rise to the lightning flash, instead of the reverse process described 
in the preceding paragraphs (C and D), by which the lightning and 
the thunder either change the electrical conditions or cause noisos 
and concussions that lead to the formation of rain. 

F. However plausible the preceding five hypotheses have seemed 
to be, it must be confessed tliat no one has ever yet observed pre- 
cipitation actually formed by these processes. The laborious ob- 
servations of Mr C. T. K. Wilson of Cambridge, England, probably 
give us our first correct idea as to the molecular processes involved 
in the formation of rain. After having followed up the methods 
inaugurated by Aitken showing that the particles of dust floating 
in the air, no matter of what they may be composed, become by 
preference the nuclei upon which the moisture begins to condense 
when air is cooled by expansion, Wilson then showed that in 
absolutely dustless air, having therefore no nuclei to facilitate con- 
densation, the latter could only occur when the air is cooled to a 
much greater extent than in tno case of the presence of dust ; in 
fact, dustless air requires to be expanded more than dusty air in the 
ratio of 4 to 8, or 1£ times more. The amount of this larger ex- 
pansion may vary somewhat with the temperature, the moisture, 
and the gases. More remarkable still, be showed that dustless air, 
having no visible or probable nuclei, acquired such nuclei wlieu a 
beam of ultra-violet light, or of the Rontgen rays, or the uranium 
radiation, or of ordinary sunlight (which possibly contains all of 
these radiations), was allowed to pass through the moist air in his 
experimental tubo. In other words, these rays produce & change 
in the mixed gas and vapour similar to the formation of nuclei, 
and condensation of aqueous vapour takes place upon tlieso invisible 
nuclei as readily as upon the visible dust nuclei. Further, the 
resenee of cortain metals within the experimental tube also pro- 
uces nuclei ; but the amount of expansion, and therefore of cooling, 
required to produce condensation upon these metallic nuclei is 
rather larger than in the case of dust nuclei. The nuclei thrown 
into the experimental tube by the discharge of electricity from a 
pointed metal wire produced very dense fogs by means of oxpanidons 
slightly exceeding those required for ordinary dust. Finally, 
Wilson has been able to show that when dust particles are eleotri- 
fiod negatively their tendency to condense vapour upon themselves 
as nuclei is much greater than when they are electrified positively, 
and ho suggests that the descent of the rain -drops to the ground, 
carrying negative eloctrieity from the atmosphere to the earth, may 
perhaps explain the negative charge of the earth and the positivo 
electricity of the atmosphere. 

At this point we come into contact with the views developed by 
J. J. Thomson as to the nature of olectricity and the presence of 
negative and positive nuclei in the atmosphere. According to him, 
“The molecules made up of what choraists call atoms must be still 
further subdivided, and the atoms must bo conceived as mado up of 
corpuscles ; the mass of a corpuscle is the same as the mass of the 
negative ion in a gas at low pressure. In the normal atom this 
assemblage of corpusclos forms a system which is electrical and 
noutral. Though the individual corpuscles behave like negative 
ions, yet whon they are assembled in a neutral atom the negative 
efFect is balanced by something which causes the space through which 
the corpuscles are spread to act as if it had a charge of positive elec- 
tricity equal in amount to the sum of the negative charges on the 
corpuscles. I regard electrification of a gas as due to the splitting 
, up of some of the atoms of the gas, resulting in the detachment of 
a corpuscle from such atoms. The detached corpuscles behave like 
negative ions, each carrying a constant negative charge which we 
shall call the unit charge, while the part of the atom left behind 
behaves like a positive ion with the units positively charged, hut 
with a mass that is large compared with that of the negativo ion. 
In a case of the ionization of the gas by Rontgen or uranium rays, 
the evidence seems to be in favour of the view that, not more than 
one corpuscle can bo detached from any one atom. Now the ions 
by virtue of their negative charges act as nuclei around which drops 
of water condense when moist dust-free gas is suddenly expanded 
. . . Mr C. T. R. Wilson has shown that it requires a consider- 
ably greater expansion to produce a cloud in dust-free air on posi- 
tive ions than on negative ones, when the ions are produced by 
Rontgen rays. ” It would therefore appear that the moist atmo- 
sphere above ns may, through the action of sunlight, as well as by 
other means, become ionized. The negative ions attract moisture 
to themselves more readily than the positive ; they grow to be 


larger drops, and descending to the earth with their negative charges 
give it negative eleotricity, while the atmosphere is left essentially 
either positive or neutral. (See also Atmospheric Electricity.) 

Meteorological Organizations. 

During the latter half of the 19th century the prosecu- 
tion of work in meteorology gradually passed out of the 
hands of individuals into the control of large national 
organizations. This was the natural result of the dis- 
covery that, by the spread of the electric telegraph and 
ocean cables, it had become possible to compile daily 
weather maps for large portions of the globe and make 
predictions of the weather and the storms for a day or two 
in advance, of sufficient accuracy to be of the greatest im- 
portance to the material interests of civilized nations. 
One by one every civilized nation has established either a 
weather bureau or a meteorological office, or a. bureau of 
hydrography and marine meteorology, according as its 
special interests demanded. These governmental bureaux 
usually pursue both climatology and theoretical meteorology 
in addition to their daily practical work of telegraphy, fore- 
casting, and publication of charts. Although, of course, in 
most cases, the so-called practical work absorbs the greater 
part of the labour and the funds, yet everywhere it is 
recognized tliat research and the development of a correct 
theory of the motions of the atmosphere are essential to 
any important progress in the art of forecasting. Among 
other important works in which the official weather bur- 
eaux have united, we may enumerate the International 
Meteorological Congresses, of which the first was held in 
1853 at Brussels, the socond in 1873 at Vienna, and 
others more frequently since that date ; the establishment 
of an International Committee, to which questions of 
general interest are referred; the organization of a sys- 
tematic exploration of the polar regions in the years 1882 
and 1883 ; the general extension of the meteorological 
service to include terrestrial magnetism as an essential 
part of the physics of the globe ; the systematic explora- 
tion of the upper atmosphere by means of kites and 
balloons; and the general co-operation with the U.S. 
Weather Bureau in the contribution of data for its inter- 
national bulletin and its daily map of the whole northern 
hemisphere. The hydrographic offices and marine bureaux 
of the principal commercial nations have united so far os 
practicable in the daily charting of the weather, but have 
especially developed the study of the climatology of the 
ocean, not only along the lines laid down by Maury and 
the Brussels Conference of 1853, but also with special re- 
ference to the tracks of storm centres and the laws of 
storms on the ocean. The present condition of these 
governmental organizations is well presented in the annual 
address of the Hon. F. Campbell Bayard, delivered before 
the Boyal Meteorological Society of London in January 
1899, and in the text accompanying Bartholomew’s 
Physical Atlas , vol. iii. 

The development of meteorology, in both its scientific 
and its practical aspects, is intimately dependent upon the 
progress of our knowledge of physics, and its study offers 
innumerable problems that can be solved by proj)cr com- 
binations of mathematical theory and latxiratory experi- 
mentation. The professors in colleges and universities 
who have hitherto lectured on this subject have not failed 
to develop some features of dynamic meteorology, although 
most of their attention has been given to climatology. In 
fact, many of them have been engrossed in the study of 
general problems in molecular physics, and could give 
meteorology only a small part of their attention. The 
early text-books on meteorology were frequently mere 
chapters or sections of general treatises on physics or 
chemistry. The most prominent early cases of university 
professorships almost wholly devoted to meteorology are 
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those of the eminent Prof. Quetelet at Brussels and Prof. 
Kaemtz at Dorpat, Russia, In modem times we may 
point to Prof, von Bezold at Berlin, Prof. H&nn at Vienna 
and Gratz, Prof. Pemter at Linz and Vienna, Prof. Woeikof 
at St Petersburg, Profs. Hildebrandsson at Upsala, Mohn 
at Christiania, Loomis at New Haven, and Davis and 
Ward at Cambridge, Mass. With these and a few other 
exceptions, the great universities of the world have as 
yet given but little special encouragement to meteor- 
ology ; it has even been stated that there is no great de- 
mand for higher education on the subject. On the other 
hand, the existence of thousands of voluntary observers, 
tho profound interest in the weather actually taken by 
every individual, and the numerous schemes for utilizing 
our very limited knowledge of the science through the 
activities of the large weather bureaux of the world 
demonstrate that there is a demand for knowledge perliaps 
even higher than the universities can offer. It would do 
very creditable to a nation or to a wealthy patron of science 
if there should be established meteorological laboratories 
in connexion with several important universities, at which 
not only instruction but especially investigation might 
be pursued, as is done at the magnificent astronomical 
observatories that are to be counted by hundreds through- 
out the world. Tho great difficulties inherent in meteor- 
ology should stimulate the devotion of the highest talent 
to the progress of this branch of science. The practical 
value of weather predictions justifies the expenditure of 
money and labour in order to improve them in every 
detail. (c. a.) 

Method of Difference*. See Inter- 
polation. 

Methodism. — Since 1882 thero have been two 
Methodist movements of world-wide importance : the 
“ Forward Movement,” and Methodist Reunion. The 
forward movement originated in the fact that sanctuaries 
in the crowded centres of modern cities were being gradu - 
ally abandoned, while the majority of the people were 
outside all churches. The problem was solved in Man- 
chester, where an almost abandoned sanctuary was recon- 
structed and immediately filled, the Manchester example 
has been followed in London, Leeds, Birmingham, Hull, 
Glasgow, and Edinburgh, and will be followed in tho 
principal cities in the United Kingdom. The agencies are 


adapted to the actual human environment, great variety of 
method exists, and marked features of the work are the com- 
bination of social enterprises with individual evangelism, 
and the organization of sisterhoods. The second notable 
movement is the growing tendency towards the reunion of 
the various Methodist churches. The true inwardness of the 
terrible struggles which so greatly injured British Method- 
ism in the first half of the 19th century had never «been 
clearly stated to the public until 1898, when Dr Benjamin 
Gregory published Side Lights on the Conflicts of Method- 
ism (Cassell and Co.), which must determine the attitude 
of all future historians of Methodism. The possibility of 
such conflicts has now passed aw r ay. In 1878 laymen 
were admitted into the Conference, and from that time have 
taken an equal share in the settlement of all questions of 
1 * policy and finance. ” By the wish of the laymen themselves^ 
doctrinal issues, the appointment of ministers, and all ques- 
tions of discipline are left to the pastoral session. After 
much further controversy, it was resolved in 1900 that the 
representative session should henceforth meet before the 
pastoral session, and also be enlarged to 300 ministers and 
300 laymen. This growing liberalism of the parent 
Conference has brought Methodist reunion, even at home, 
within tho range of possibility. In Canada all branches of 
Methodism have been united. A similar movement is being 
consummated throughout Australasia. The British and 
American Methodist Churches in Germany, Switzerland, 
Austria, and Hungary have also been united. The day 
is evidently not very far distant when Great Britain will 
follow the example of her colonies. The present ideal of 
most enlightened Methodists is one Methodist Church in 
every country, and an oecumenical conference every ten 
years to bind them all together. Three such conferences 
have already been held : in London in 1881, in Washing- 
ton in 1891, and in London in 1901. The quadrennial 
general conference of tho Methodist Episcopal Church in 
1900 reached three ecclesiastical decisions of importance — 
for the future thero will bo an equal number of ministerial 
and lay representatives, the time limit has been abolished, 
and women as well as men may be elected lay re- 
presentatives. The most authentic available statistics of 
Methodism are those presented to the second oecumenical 
conference in Washington in 1891. A special statistical 
committee collected the facts from all Methodist Churches 
throughout the world. The following is a summary : — 


Summary of Geographical Distribution. 


Conti non ta. 


Churches. 

Other 

Proachin# 

PlaecH. 

Members. 

Sunday 

Schools. 

Sunday 

School 

Teachers. 

Sunday 

School 

Scholars. 

Adherents. 

Kuro]Ki 

Asia 

Africa . . . - . 

America (see also below) . 
Australasia and Polynesia 

4,488 |89,748 
602 856 

865 2,146 

89,042 151,578 j 
786 ! 5,875 1 

15,584 

326 

571 

57,465 

3,250 

3503 

34 

1264 

2138 

915,896 
35,314 
77,234 
5,382,375 1 
93,140 

. . 

14,405 
282 
450 
i 62,323 
3,828 

248,748 1 1,781,612 
1,944 1 47,480 

2,669 28,267 

598,246 ! 4,579,539 
19,785 i 197,814 

4,212,601 

118,968 

295,376 

19,784,298 

488,188 

Total for churches represented 
at tho Conference as far us 
reported .... 

i 

i 

45,288 j 99,208 

77,196 j 

i "* ~ i 

6930 

6,503,959 

81,288 

861,392 

6,634,162 

24,899,421 


As the advance during the decade 1880 to 1890 
amounted to 30 per cent., and as the ratio of growth 
continually increases, the total number of Methodist 
adherents throughout the world must in 1900 liavo ex- 
ceeded thirty millions. (h. p. h.) 

United States . — The first oecumenical Methodist Con- 
ference, held in London in 1881, greatly broadened the 
views of its members, and especially increased the spirit 
of fraternity among American Methodists. This found 
expression in the centennial Methodist Conference, which 
in 1884 celebrated the one hundredth anniversary of the 


organization of American Methodism into a church. The 
second oecumenical Conference, in Washington in 1891, 
equalled its predecessor in influence and interest. These 
events materially modified the extent and form of the 
development of American Methodism. The spirit of 
fraternity has been illustrated and increased by the estab- 
lishment of the Epworth League, which was formed in 
May 1889 by representatives of five of the largest Young 
People’s societies in the Methodist Episcopal Church, and 
has spread to other Methodist denominations until there 
are 1,860,000 members. The Woman’s* Home Missionary 
Society, which was formed in 1881, has greatly increased 
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its membership, enlarged its revenue, and expanded its 
work. In the conduct of a training-school in Chicago 
the need of a deaconess was felt; the office had been 
introduced into the Methodist Church in Germany; and 
memorials from the Conference, including Chicago and 
other cities near it, were sent to the general Conference 
asking for the authorization of deaconesses. These 
memorials were greatly reinforced by a similar memorial 
from Bengal in India, showing the imperative necessity of 
deaconesses to the highest success of the mission. Pro- 
vision was made for their establishment in 1888. The 
same institution has been established in other Methodist 
denominations,, especially in the Methodist Episcopal 
Church, South, and with it are connected prosperous 
hospitals; and generous bequests and benefactions have 
been made to that class of institutions which also exist 
independently. Philanthropic institutions, such as orphan 
asylums, children’s homes, and homes for the aged, have 
relatively absorbed a large part of the energies and bene- 
ficence of Methodism, particularly of its women. The 
first Methodist Episcopal hospital in American Methodism, 
founded some years before, was opened in 1886 in 
Brooklyn, and the next in Philadelphia in 1892. So 
rapidly has this movement spread that there are more 
than thirty general hospitals under Methodist auspices. 

The Mothodist Episcopal Ohurch, South, established equal 
ministerial and lay representation in 1860, in the general Confer- 
ence, and lay representation in the annual Conference, in the pro- 
portion of four for each presiding elder's district. Tho Methodist 
Episcopal Church in 1872 introduced lay representation, limiting 
the number of laymen to ono for each Conference having but ono 
ministerial delegate, and in all other Conferences to two, whatever 
the number of ministerial delegates. From time to time efforts have 
been made to remove this limitation bo as to make the representa- 
tion equal. This involved a change in the constitution, which can 
he accomplished only by a vote of three-quarters of the members 
of the annual Conferences and a two-thirds vote of tho general 
Conference. The first condition having l wen complied with 
by the ministers, and the second by tho general Conference in 
May 1900, the restrictive rule was altered, and laymen, selected to 
be in readiness, were admitted to seats. Tho Methodist Episcopal 
Church, South, has largely increased its contributions for missions, 
for Church extension, and for denominational education. Since the 
overthrow of Spanish rulo in Cuba it has established a mission in 
that island, and in the spring of 1900 had a number of workers in 
the field. The contributions for missions of the Mothodist Epis- 
copal Church have increased since 1884 from $813,269 i>er annum 
to $1,864,325 in 1901, and its missions, in number of societies 
and members, in proportion. Tho missionary enterprises of all 
Methodist denominations in nearly all pagan lands have prospered, 
prejudices melting away and converts becoming so numerous as to 
outrun the provisions for their training and organization. Tho 
Woman’s Foreign Missionary Societies have contributed in very 
largo measuro to these results. In the Methodist Episcopal Church 
a controversy has prevailed on the eligibility of women to member- 
shin in the general Conference. Several in 1888 and 1896 ap]>eared 
witn credentials in due form ; thus far the question is unsettled, 
some opposing on principle and expediency, moro on tho ground 
tliat the constitution must first he changed. Two ineffectual 
efforts have boen made to do this. The constitution of the 
Methodist Episcopal Church has been entirely revised since 
1900, and women are now eligible to Boats in the general Con- 
ference. Tho changes made in the polity of the Mothodist Epis- 
copal Church, South, in 1866, were so radical that there has been 
no disposition since, or at most no widespread desire, to do more. 
Occasionally a few, who meet with littlo support, advocate the aboli- 
tion of the life tenure of the bishops, or propose radical modifications 
in the presiding eldership. Tho Methodist Protestant Church, the 
hugest non-episcopal body, is constantly raising the standard of its 
ministerial qualifications and tho grade of its prefatory schools 
and colleges. It has revised its hymnal and its discipline, restricted 
its church boards, and has had the satisfaction of seeing lay repre- 
sentation (tho chief reform advocated by its founders) adopted by 
those who rejected their propositions. At the general Conference 
of 1884 the rulo limiting a continuous pastorate to five years was 
abolished, and a rule adopted giving each annual Conference 
authority to decide for itself whether there should he any limit, or, 
if any, what it shall be. The overture sent down to tho Conferences 
authorizing tho ordination of women to the ministry, after much 
discussion and agitation, was rejected. Tho Wesleyan Methodist 
body, formed in 1848, though small, has a strong denominational 
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done. They declared tliat on this question as a unit they would 
survive or perish, and decided that, however few the manlier* tliat 
adhered to a Church in case of a rebellion, they should constitute 
tho Church and hold the Church property. 

The African Methodist Episcopal Church has extended its 
missions into British, French, and Dutch Guiana, Trinidad, St 
Thomas, Ilayti, Liberia, and Sierra Leone. This body has devoted 
itself to education with extraordinary zeal and success, and for 
this purpose it has raised within a few years above $1,000,000. 
At the Conference of 1884 of the African Methodist Episcopal 
Zion Church tho word “male ” was struck out from tho Discipline, 
so that the sexes are equally eligible to all positions, lay and 
clerical. It has been constantly growing in numbers and iu zeal 
for missions, education, and chureiily order. 


Statistics of American Methodists (ISO!)). 


Method Ists. 

Ministers. 

Churches. 

r- — - 

Communi- 

cants. 

1. Mothodist Episcopal . 

16,771 

26,424 

2,762,091 

2. Union American Mothodist 

Episcopal 

3. African Mothodist Episcoml 

4. African Union Mothodist 

17B 

6,179 

200 

5,715 

16,200 

698,354 

Protestant 

63 

73 

2,608 

5. African Methodist Episcoiial 



Zion .... 

3,475 

2,955 

537,337 

6. Methodist Protestant . 

1,617 

2,401 

184,097 

7. Wesleyan Methodist . 

699 

506 

16,496 

8. Methodist Episcopal, South . 

9. Congregational Methodist . 

6,166 

14,479 

1,477,180 

345 

350 

21,000 

1 0. Congregational Methodist 



(Coloured) 

5 

5 

319 

11. New Congregational Me- 




thodist .... 

192 

366 

4,000 

12. Zion Union Apostolic . 

13. Coloured Methodist Epis- 

30 

32 

2,346 

coj>al . . 

2,061 

1,433 

204,972 

14. Primitive .... 

68 

100 

6,834 

15. Free Methodist . 

1,003 

1,034 

27,487 

16. IndejKjndent Methodists 

8 

15 

2,509 

17. Evangelist Missionary . 

48 

13 

2,010 

Total Methodists . 

38,935 

56,101 

5,966,500 


(.T. M. Hu.) 


Metkovlc, or Metkovich, a market-place and seat 
of the administration of the government district of the 
same name in the Austrian crownland of Dalmatia. It is 
situated near the frontier of Herzegovina, on the Narcnta 
river, navigable thus far, and has since the Austrian occu- 
pation been the chief dep6t for imports to Herzegovina. 
It is a railway and steamship station. Population (1890), 
4198 ; (1900), 4878, chiefly Sorbo-Croatians. 

Metz, a town, first-class fortress, and episcopal sec of 
Germany, in Alsace-Lorraine, capital of (German) Lorraine, 
on tlie Moselle, 99 miles north-west of Strasburg by rail, 
and 10 \ miles east of the French frontier. The strength 
of the fortifications now lies chiefly in the ring of detached 
modern forts, two to three miles distant from the town. 
Its garrison, a mixed body of Prussians, Saxons, and 
Bavarians, numbers 22,000 men. The cathedral (Homan 
Catholic) has been undergoing restoration since 1875. 
The town hall (1771) contains a small museum (this is in 
addition to the library museum). A fine equestrian statue 
of tho Emperor William I. (1892) adorns the esplanade, 
and a bronze statue of Prince Frederick Charles (1898) 
the adjacent Bouffiers garden ; and there are also statues 
to Generals Ney (1855) and Fabert. The noteworthy 
public buildings and institutions include also the law 
courts, episco]>al palace, provincial administrative offices, 
the arsenal, military school, music school, teachers’ semi- 
naries, theological seminary, deaf and dumb asylum, gloss- 
painting school, <fcc. Except for tanneries, leather factories, 
and ironworks, there is relatively little industry. Since 
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the war of 1870-71 Metz has been visited annually by 
great numbers of people desirous of seeing the famous 
battlefields of the former year — that is, Gravelotte, St 
Privat, Bezonville, and Vionville, on the west (battles of 
16th and 18th August), Colombey and Nouilly on the 
east (14th and 31st August and 1st September), and 
Woippy, where Bazaine made his last attempt to break 
through on 7th October. The capitulation was signed at 
the ch&teau of Frescati, about three miles south of Metz. 
Population (1885), 54,072 ; (1900), 58,424. 

Meudon 9 a town in the arrondissement of Versailles, 
department of Seine-et-Oise, France, 6 miles east of Versailles 
by rail. The remains of a castle, burned by the Germans in 
1871, have since been adapted for an observatory of astro- 
nomical physics, connected with which is an important 
magnetic observatory, installed in a modern high tower. 
The handsome Galliera Institutions, on the hill of Fleury, 
were founded by the duchess of Galliera for the reception 
of 100 aged persons and 350 orphans. The buildings 
were completed in 1885 at a cost of £560,000, and pro- 
vided with an endowment of £400,000. Meudon is the 
seat of extensive manufactures of munitions of war for the 
artillery, and in the neighbouring park of Ohablais is the 
Government establishment of military ballooning. Popu- 
lation (1891), 7258; (1901), 9702. 

Meurthe-et-MOMlle 9 a department of the east 
of France, bordering on German Lorraine, watered by the 
two rivers naming it. 

Area, 2037 square milea. The population, 419,317 ill 1881, lmd 
increased to 484,002 in 1901. Births in 1899, 11,044, of which 
1054 were illegitimate ; deaths, 9888 ; marriages, 3479. There were 
in 1896, 1055 schools, with 66,000 pupils, the illiterate forming 2 per 
cent, of the population. Out of 1,218,272 acres in 1896 of culti- 
vated land, 635,084 acres were plough-land and 39,530 acres vine- 
yards. The produce of wheat in 1899 was valued at £814,000 ; 
oats, £524,000 ; potatoes, £432,000; mangold -wurzel, £121,000. 
The natural pastures roturuod the value of £308, 000 ; hops, £51,000. 
Tholive stock of 1899 included 51,240 horses, 91,590 cattle, 115,100 
sheep, and 88,620 pigs. Meurthe-et-Aloselle takes precedence of 
all tho other departments of France for iron-mining, its produc- 
tion in 1898 amounting to 3,804,000 metric tons, of the value of 
£445,000, aud constituting four-filths of the total production of 
Franco. It further extracted 508,000 metric tons of rock-salt, 
valued at £202,000. Metallurgy is highly advanced, forming tho 
chief wealth of tho department. In 1898 it produced 1,545,000 
metric tons of cast-iron, 50,500 tons of iron, and 158,000 tons of 
steel, totalling altogether the value of £4,410,000. Distilleries 
manufactured, in 1896, 110,048 gallons of alcohol. Glass-works, 
jwsltry, and spinning also occupy many hands. Nancy, the capital, 
had 102,463 inhabitants in 1901. 

MftUSOg a , department in tho north-east of Franco, 
watered by the Mouse. 

Area, 2409 square miles. Population, 289,861 in 1881 ; 283,136 
in 1901. Births in 1899, 5477, 324 of them illegitimate ; deaths, 
5985 ; marriages, 1821. There wore in 1896, 900 schools, with 
40,000 pupils, the illiterate cotuposiug 2 per cent, of the population. 
Out of 1,457,300 acres of cultivated land in 1896, 810,160 acres 
were plough-luud and 22,230 acres viuoyards. The whcAt crop of 
1899 amounted to the value of £981,000 ; barley, £104,000 ; oats, 
£640,000; vines, £268,000 ; potatoes, £342,000 ; mangold- wurze I, 
£108,000. The live stock iu 1898 included 47,000 horses, 103,480 
cattle, 124,680 sheep, aud 75,210 pigs. The department is not 
rich iu minerals, yet its industry in metals produced in 1898, 9000 
metric tons of iron and 8700 tons of steel, valued at £168,000. 
Distilling yielded 101,000 gallons of alcohol. There is also a brisk 
industry in sugar-refining. Bar-le-Duc, the capital, had 17,693 
inhabitants iu 1901. 

Meuse (l)utch, Maas ; Flemish, Maes), a river rising 
in the department of H&ute-Marne, France, 16 miles north- 
east of Langres, and after pursuing an extraordinary 
course through France, Belgium, and Holland, falling into 
the North Sea about 52°. In the department of Vosges 
the river disappears underground between Bazeilles and 
Noncourt, a distance of 3£ miles. In Belgium it has been 
canalized from Li£ge to Vis6, close to the German frontier, 
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as has also the lower course of the Ourthe, which joins the 
Meuse at Li6ge. In Holland the distance between Maas- 
tricht and Eindhoven has been reduced from 144J to 75£ 
miles by means of the South Willems canal ; and below 
Mook, where the banks are low, the Meuse is confined by 
dykes. But, as a means of safety, portions of the river 
are left uudyked, so that at high flood the water over- 
flows the low lands of Grave, Bois-le-Duc, and the L#ng- 
straat. To obviate the inconveniences of these inunda- 
tions, the mouth of the Maas was diverted in 1883 
into a new channel. Starting at Hedikhuizen, the new 
course runs westwards, follows the line of the Old Maas, 
and issues into the Amer, and thence into Holl&ndsch 
Diep, where the level is lower than that of the confluence 
of the Waal and the Maas at Loevenstein. By this new 
regulation the Maas will discharge its waters by mouths 
nearly identical with those of its earlier history. The 
new channel thus provided has a breadth of 1640 feet. 
Total area of river basin, 18,530 square miles; length, 
500 miles; breadth at Verdun, 213 foot; at Namur, 
426 feet; at Lidge, 656 feet; at Gorinchem (Gorkum), 
1 066 feet. (See also Holland : Riveri and Canals^ and 
Rotterdam.) 

Mexborouffh, a town in the Doncaster parlia- 
mentary division of Yorkshire, England, on the Don, 5J 
miles north-north-east of Rotherham, and on the Great 
Central Railway. It lias potteries and ironworks. Popu- 
lation (1881), 6319 ; (1891), 7734; (1901), 10,417. 

Mexico, or the United States of Mexico, lying 
between the United States of America on tlie north and 
Guatemala on the south, extending from 14° 30' 42" to 
32° 24' N., and from 86° 46' 08" to 117° 07' 31" W. The 
boundary towards the United States, determined generally 
by treatios of 1848 and 1853, lias in disputed localities 
been demarcated in accordance with conventions of 29th 
July 1882 and 18th February 1889, but this precise 
delimitation is not yet complete. Towards Guatemala the 
boundary was fixed by treaties of 27th September 1882 

I Density 

Status and Terri- Area. Population Population per 
tories. Sq. miles. (1806). (1000). sq. mile 

I in 1000. 

Federal District 463 476,413 540,478 1167 

Tlaxcala . . 1,595 166,803 172,217 108 

Guanajuato 11,370 1,062,554 1,065,317 94 

Mexico . . 9,247 841,618 924,457 100 

Puebla . 12,204 984,413 1,024,446 84 

Queretaro . 3,557 228,551 228,489 64 

Hidalgo . . 8,917 558,769 603,074 67 

Morelos . 2,773 159,355 161,697 68 

Michoacan . 22,875 896,495 935,849 40 

Aguascalientos . 2,950 104,615 101,910 34 

Jalisco . . 31,846 1,107,227 1,187,311 35 

Vera Cruz. . 29,202 866,355 960,670 33 

Oaxaca . . 35,382 884,909 947,910 26 

Colima . . 2,272 55,752 65,026 28 

8an Luis Potosi 25,316 568,449 582,486 23 

Zacatecas . . 24,757 452,578 462,886 18 

Guerrero . . 24,996 420,339 474,694 19 

Tabasco . 10,072 134,839 158,107 15 

Topic (Territory) 11,275 148,776 149,677 13 

Nuevo Loon . 24,317 809,252 326,940 13 

Chiapas . . 27,222 319,599 363,607 13 

Yucatan . . 35,203 298,850 312,264 9 

Sinaloa . . 33,690 258,865 296,109 9 

Durango . . ‘ 38,009 295,105 371,274 9 

Tamaulipas . 32,576 206,502 218,948 7 

Campeche. . 18,086 88,121 84,281 fr 

Coalmila . . 62,358 243,026 280,899 4 

Chihuahua 87,802 262,771 827,004 4 

Sonora . . 76,900 191,281 220,563 3 

Lower California . 

(Territory) . 68,328 42,245 47,082 8 

Total . 765,560 12,632,427 13,545,462 177 
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ind 1st April 1895. Towards British Honduras the 
boundary runs in a course defined by treaty of 8th July 
1898, from the mouth of the Bocalarichica, the strait 
between Yucatan and Ambergris Cay } to the boundary 
between Mexico and Guatemala. 

On an area of about 767,000 square miles Mexico con- 
tained in 1895 a population of 12,632,427, and in 1900, 
of 1JL545,462. The area and the census population of 
the Federal District, and of each of the 27 states and 2 
territories, are given in the table on the preceding page. 
(The total area given in the table is exclusive of the coast 
islands, covering altogether about 1420 square miles.) 
The population consisted in 1900 of 6,716,007 males and 
6,829,455 females. Of the total in 1895, 19 per cent, 
were of white race, 43 per cent. Indian, and 38 per cent, 
mixed. The prevailing language is Spanish, but Indian 
languages were in 1895 spoken by 2,034,712 inhabitants, 
and foreign languages by 22,972. The number of 
foreigners resident within the republic in the same year 
was 49,698, the nations most numerously represented 
being Guatemala, 12,333; Spain, 12,228; North 
America, 10,222; France, 3763; Great Britain, 3384; 
Germany, 2337; Italy, 1574; China, 987. The popula- 
tion, classified according to occupation, was as follows : — 


Professional (teachers, doctors, &c.) 
Students and school children 
Public services .... 
Agricultural and pastoral . 

Mining 

Commercial 

Proprietors 

Industries and arts 

Various (household servants, &c.) 

Without occupation 

Children 

Occupation unknown . 


38,081 

635,365 

57,488 

2,935,070 

80,158 

205,942 

38,560 

681,974 

1,562,362 

2,831,863 

3,255,052 

310,143 


Total . 


. 12,631,558 


The registration of births, deaths, and marriages was 
begun in 1893, but the results annually published do not 
appear to be trustworthy. For 1898 the registered births 
numbered 489,933; deaths, 452,238; marriages, 61,687. 
The chief cities and towns of Mexico are the following : — 
Mexico, 329,774; Puebla, 88,684; Guadalajara, 83,934; 
San Luis Potosi, 69,050 ; Leon, 58,426 ; Monterey, 
45,695; Pachuca, 40,487; Zacatecas, 39,912; Guana- 
juato, 39,404; Merida, 36,935; Queretaro, 34,576; 
Morelia, 33,890; Oaxaca, 32,437; Orizaba, 31,512; 
Aguascalientes, 30,872; Saltillo, 26,801; Durango, 
26,425. 

Constitution and Government — Tho constitution in 
force in Mexico in 1902 was originally promulgated 5th 
February 1857, and has been frequently amended. It 
declares that the Mexican Republic, established under the 
representative, democratic, and federal form of govern- 
ment, consists of states free and sovereign in everything 
relating to their internal administration, but united in a 
federation for common interests. Among the provisions 
of the constitution may be noted that which restricts 
military authority in time of peace to the functions 
connected with discipline, that which declares the Church 
and the State to be separate, and that which makes 
marriage a civil contract. 

Legislative. — The legislative power is vested in a General 
Congress of two chambers. The Senate consists of two 
senators (each with an alternate) from each state and the 
Federal District, elected indirectly by the people for a 
term of four years. They must be at least thirty years 
old, in the enjoyment of all their civil rights as Mexican 
citizens, be residents of the states which they represent, 
and not be in ecclesiastical orders. Federal office- 
holders are ineligible. The deputies are elected in the 


same manner as the senators, but in the proportion of 
one deputy for every 40,000 inhabitants or fraction over 
20,000. Their term of office is two years, and an 
alternate is elected for each deputy. Deputies must be at 
least 25 years of age. In 1897 there were 227 deputies. 
Members of both houses are paid £300 a year. Electors 
are all Mexicans possessing honest means of livelihood, 
and, if married, being over 18 years of age ; if unmarried, 
over 21. Tho Congress has two ordinary sessions: the 
first begins on 1 6th September and ends 1 5th December ; 
the second is held from 1st April to 31st May. During 
the recesses a standing committee of 15 deputies and 14 
senators, selected by the respective chambers, is endowed 
with limited legislative functions. 

Executive . — The President of the United Mexican States 
is elected for four years by electors chosen by the people. 
Ilia term of office commences on the 1st of December 
•fter election. He may be re-elected indefinitely (Amend- 
ment to Constitution, 20tli December 1890). In case of 
his death, or permanent disability, a provisional President 
is elected by Congress to hold olliee until an election can 
be held in the usual manner. Temporary vacancies in the 
Presidency are filled by the Secretary of State. Tho 
President must be a native-born Mexican possessing full 
civil rights, must be at least 35 years of age, must not 
belong to any ecclesiastical order, and must be resident in 
the country at tho time of election. He is assisted in the 
discharge of his duties by a cabinet composed of seven 
secretaries, who are heads of departments of foreign rela- 
tions; of finance and public credit ; of communications 
and public works; of promotion, colonization, and in- 
dustry ; of interior ; of justice and public instruction ; of 
war and navy. Secretaries must be native-born citizens 
at least 25 years of age. 

Judicial Poiver . — The Supreme Court contains 11 
justices and 4 alternate justices, an attorney-general, and a 
public prosecutor, elected by the people indirectly in the 
same manner as senators and deputies, and for a torm 
of six years. There are 3 circuit courts and 32 district 
courts. 

Local Government. — The government of the states 
under the constitution is republican, representative, and 
popular. Legislative power in most of tho states is 
vested in a congress of one chamber, the members of 
which are called deputies, and are in most states elected 
by indirect popular vote for a term of two years. The 
subject-matter of state legislation includes all that is not 
expressly given to tho Federal authority. It was only in 
1883 that an Act was passed for the unification of the 
mining and commercial legislation within the republic. 
The executive power is vested in a governor elected for 
four years, and the states have their own courts of 
justice. For administrative purposes they are divided 
usually into districts governed by a prefect. Tho smaller 
divisions are municipalities, the local authority being a 
town council ( ayuntamiento ). 

Religion . — In 1895 over 99 per rent, of the population belongod 
to the Roman Catholic faith. The number of Protestants was 
42,259 ; of Mormons, 1560 ; Mahommedaus, Buddhists, and others, 
804 ; of no professed religion, 62,560 ; and of unknown religion, 


Instruction . — The condition in 1895 with respect to education 
is indicated by the following figures : — 


Able to read and write .... 1,817,414 

Able to read only 328,007 

Able neither to read nor write . . . 8,094,520 

Young children (untaught) . . . 2,351,100 

Unknown 40,517 


Total . I . 12,631,558 


Education is gratuitous, obligatory, and lay. Under an Act, 
passed 14th May 1896, official primary instruction in the Federal 
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District and in the territories is under the control of the 
executive* In the states the schools are maintained either from 
state funds or municipal funds. The school system comprises 
primary elementary, primary superior, -end preparatory schools, 
the last Veing institutions for professional or technical instruc- 
tion. Besides primary and normal schools, the Federal Government 
supports schools of jurisprudence, of agriculture and veterinary 
art, oi engineering, of fine arts, of trades and arts for men and for 
women, of commerce and administration, a national conservatory 
of music, a preparatory school, schools for the blind and for deaf 
mutes, reformatory schools, Ac. ; also museums, and 17 libraries 
containing from 400 to 159,000 volumes. 

In 1898 the number of schools was as follows : — Federal and 
state schools, 6788 ; municipal, 2953 ; private, 2158 ; Church, 
346 ; association, 163 ; total, 12.358. In 1899 the total number 
of schools was 11,925 (6376 federal and Btate Bchools). At the 
federal, state, and municipal schools in 1899 there were 15,505 
teachers and 684,563 curdled pupils, the average attendance 
being 474,622 ; at the other schools the enrolled pupils numbered 
134,987, and the average attendance 103,955. The amount spent 
on federal, state, and municipal schools in 1899 was £680,500. 

Within the repul die, in 1899, there were 83 museums, 13ft* 
libraries, with an aggregate of 992,000 volumos, and 89 scientific 
and literary societies. The number of periodical publications 
was 702—18 being in English, 11 in English and Spanish, 3 in 
French, and 1 in German. The daily papers numbered 55 ; 
weekly, 242 ; monthly, 85 ; others being published at various 
other intervals. 

Crime. -^-Criminal statistics for the wholo republic, are not 
published; those for the Federal District showed that, in 1897, 
14,512 persons (11,487 males and 3025 females) wore tried for 
crimes or misdemeanours, and 8108 were convicted. The con- 
victions comprised 5830 casus of assault, 1230 of theft, and 102 of 
homicide. 

Finance . — The federal revenue is derived chiefly from import 
duties and internal taxation, and the most important branches of 
expenditure are the public debt, the army anu navy, and public 
works. For each of the years specified the amount of revenue 
and of expenditure (estimated for 1902-03) has been pjs follows, 
the dollar being taken at two shillings : — 

Year. Revenue. Expenditure. 

1896-1897 . . . £5,150,062 £4,833,050 

1899-1900 . . . 6,426,100 5,830,990 

1902-1903 . . . 6,482,360 6,473,8S0 

The foreign debt of the ropublio consists mainly of the 5 per 
cent, external consolidated gold loan contracted in 1899 for the 
conversion of prior loaus. The original amount was £22,700,000, 
of which, in the middle of 1901, £22,479,660 was outstanding. 
The whole debt is redeemable, not later than the year 1945, by a 
sinking fund scoured ou tho national import and export duties. 
The external silver currency bonds of 1890 have been nearly all 
redeemed ; the outstanding amount in 1900 was about £11,400. 
Tho internal debt amounts to $121,824,750, or about £12,182,475 ; 
and tho floating debt to $1 ,015,836, or about £101,540. The fiscal 
value of property within the republic in 1899 was — urban, 
£35,052,370; rural, £42,394,780 ; total, £77,447,150, the fiscal 
value being taken at one-third less than tho actual value. The 
revenues of tho Mexican states vary within narrow limits, while 
their expenditures on tho whole show a considerable decrease. 
Tho revenue and expenditure of tho municimlitios show a con- 
siderable increase within the five years ondmg 1899, when the 
annual aggregates of these local revenues and expenditures 
were : — 

Revenue. Expenditure. 

States .... £1,995,250 £1,969,590 

Municipalities . . 1,652,250 1,591,970 

Army . — The military forces consist of the active army and 

the resorve, in one or other of which ovory Mexican capable 
of bearing arm# is, from his twentieth to his fiftieth year, liable 
to servo. Tho active army in 1900 was composed as follows ; — 



Officers. 

Men. 

Infantry . 

1314 

21,291 

Cavalry 

452 

5,042 

Artillery . 

179 

1,982 

Engineers . 

9 

119 

Other services . 

114 

1,641 


2068 

30,075 


On war footing the numbers may be increased to 120,000 
infantry, 20,000 cavalry, and 6000 artillery. The infantry are 
armed with tho Mauser rifle, the cavalry with the Mauser 
carbine; the artillery are provided with Bange field-guns and 
Gruson mountain batteries. 

Navy . — The Mexican navy in 1900 comprised 2 first-class gun- 
boats (450 tons), 2 second-class gunboats (425 tons), a transport 


ship, 2 despatch boats, a corvette, and a training-ship. The 
personnel of the navy consists of 90 offioers and 500 men. 

Agriculture.-- It is estimated that Mexico contains about 8400 
square miles of thick forests, 118,280 of woodland, and 299,280 of 
uncultivated land. The highlands of the central plateau can 
produce all known varieties of wheat, maize, beans, ana root crops, 
as well as agave (maguey) and grapes, and they are also adapted 
to stock-raising. In tno hot region rice, sugar-cane, tropical 
fruits, cacao, and rubber can be produced ; and in the temperate 
region coffee grows abundantly, as do also all the prqflucts 
common to this zone in other countries. Notwithstanding this 
capability of the soil, agriculture is carried ou to a very limited 
oxtent and by antiquated methods, due to scarcity of labourer! 
and of means of communication, as well as to ignorance of agricul- 
tural matters. The Government endeavours to improve the con- 
ditions by disseminating useful knowledge and distributing seeda 
and plants, especially vines, olives, fruit trees, cork, oak, fodder 
plants, and flax, besides mulberry trees and silk-worms. It has 
also taken measures to extend irrigation. The quantities of the 
prinoipal cereals produced in 1898 and 1900 were as follows : — 

Crops. 1808. 1000. 

Wheat, tons . . 235,860 331,500 

Rice, „ . . 20,710 20,360 

Barley, bushels . . 12,977,220 10,203,580 

Maize, „ . . 107,905,320 89,354,360 

Tho chief wheat - producing states are Chihuahua, Guanajuato, 
Puebla, and Sonora. A favourite crop in general cultivation in 
Mexico is beaus ( frijol), the total yield of which in 1899 amounted 
to 12,314,400 bushels. Of root crops the most usual is the sweet 
potato or camute , and, ut a long interval, the common potato. 
The cultivation of tho BUgar-cane is carried on throughout the 
hot region and a groat part of the temperate, its yield ranging 
from about 40 to 60 tons to tho acre. Official returns give as 
follows the production of sugar and its by-produots in 1898 and 
1900 : — 

Products. 1898. 1900. 

Sugar tons . . 66,770 73,554 

Brown sugar „ . 71,650 65,689 

Molasses „ . 65,210 51,770 

Rum gallons . . 13,729,760 11,312,900 

Coffee is widely cultivated both in hot and temperate regions, 
but chiefly in Vera Cruz. Cocoa is grown in Tabasco, vanilla in 
Vera Cruz, and tobacco most extensively in Tabasco. The yield 
of those products in 1900, with the values, was as follows : — 


Product. 

Quantity. 

lb. 

Value. 

£. 

Coffee 

. 46,393,870 

604,850 

Cocoa 

. 4,341,374 

170,980 

Vanilla 

32,798 

47,267 

Tobacco 

. 20,656,830 

243,910 


The chief gums collected are chicle and caoutchouc, the former 
to the amount of 4,090,940 tb, valued at £143,270, and the latter 
to the amount of 434,630 lb, valued at £24,530 in 1900. Cotton 
has been cultivated from time immemorial. The staple of the 
Mexican cotton is longer than that of tho United States, but 
not so soft and lustrous. The chiof cotton - growing states are 
Durango and Coahuila. The total yield in 1898 amounted to 
100,156,687 lb, in 1900 to 47,950,970, tho value in the latter year 
being estimated at £614, 877. One of the most important products 
is henequen ( Agave rigida), also called Sisal grass or Sisal hemp. 
The production of this fibre in 1898 amounted to 66,235 tons, 
valued at £1,535,120 ; in 1900 to 85,860 tons, valued at 
£1 ,826,280. The production of ixtle (Agave ixtle ), another fibrous 
plant, in 1899 amounted to 8305 tons, valued at £80,860. Many 
fruits are produced, and tho official statistics annually atate the 
roductipn of 68 varieties. In the official list of tho flora of the 
ot lauds there are enumerated 233 distinct species of medicinal 
plants, 14 dyewoods, and 193 varieties of trees, among which arc 
numerous valuable hardwoods. 

Live Stock . — The raising of cattle has always been one of the 
most important industries. The states in the northern part aro 

i tactically vast cattle ranges. Tho total consumption of meat in 
he republic in 1899 comprised 817,037 cattle, 807,375 sheep, 
680,908 pigs, and 620,723 goats, the whole being valued at 
£4,597,365. 

Mining.— The groat mining region runs from tho north-west 
to the south - east, following the direction of the Siena Madre 
Cordillera from Sonora to the south of Oaxaca, a distance df 1600 
miles. The richest mines have been discovered on the west slope 
of the Cordillera at an elovation of from 3000 to 8200 feet. Tne 
number of mineral districts is 1092. In 1901 tho number of 
existing titles to mining properties amounted to 12,518, oovering 
an area of 209,700 acres ; of these 2666 were for gold and silver 
claims, 4328 for silvor claims, 1922 for silver and lead, 1059 for 
gold. Besides gold, silver, lead, mercury, oopper, iron, antimony. 



MEXICO 


729 


tin, sine, sulphur, Ao., then are also deposits of precious stones, 
such as the opal, topaz, emerald, agate, amethyst, and garnet* 
The production of the principal metals was as follows, in quan- 
tity and value, in 1899 


Metals. 
Gold os. 

Silver „ 

Copper, tons 

•Iron \\ 

Mercury, lb 


Quantity. Value. 

268,830 £670,490 

•18,266,900 5,898,950 

26,962 1,465,980 

62,550 406,120 

8,289 28,230 

278,090 26,070 


The total value of the metallic output for the year was £8,479,774. 

Industries and Manufactures . — Mexico has only manufactures 
of such articles as are required by the mass of the people. The 
principal article of manufacture is a coarse unbleached cotton 
cloth called manta , in the production of which oven 26 million 
pounds of cotton are annually used, and more than 50,000 families 
directly or indirectly employed. In 1898*99 there wero 125 mills 
with 491,443 spindles, 14,759 looms, employing 23,731 hands. 
The production of manta reached 10,239,799 pieces, and of yarn 
4,171,290 lb. A considerable quantity of cotton yarn is used in 
the manufacture of shawls and scarfs {rebozos), knitted goods, Ac. 
Mexican industry also produces woollen blankets ( zarapes ) and. 
blankets of mixed cotton and wool. Silk-weaving is in its infancy, 
but is rapidly progressing. There are a few paper mills. Sugar 
mills and distillenes are numerous. In 1899*1 900 there were 2065 
distilleries producing 7,664,732 gallons of spirits from sugar, 
maguey, and grain. The tobacco industry is extensive, nearly 
every town having a cigarette factory, the quantity of tobacco 
manufactured in 1898*99 amounting to 12,202,690 lb. The hour 
mills cannot supply the local demand. Iron-foundries are 
numerous, but their work is mostly limited to the manufacture of 
small agricultural implements and ordinary marketable iron. The 
Government maintains a large arsenal and gun foundry in the 
city of Mexico. Hammocks and pottery are extensively manu- 
factured, the former more especially in Yucatan. Cotton-seed 
oil mills are numerous, as are manufactories of chocolate, folt hats, 
rubber, Ac. 

Commerce . — The principal exports are precious metals, 
henequen, coffee, cattle, Ac., while the principal imports are 
machinery, cotton and woollen textiles, iron and steel, wines and 
liquors, wood, paper and manufactures thereof, and textile fibres. 
The value of the imports and exports was as follows for the years 
named (the Mexican dollar being taken at two shillings and the 
gold dollar at four shillings) : — 


Years. 

1895*1896 

1898-1899 

1900-1901 


Imports. Exports. 

£8,450,780 £10,601,690 

10,178,840 13,847,810 

13,094,480 14,865,900 


In 1900-1 tho principal oxports were as follows: — Silver, 
£4,319,400; silver coin, £1,638,480; silvor ore, £1,274,200 ; 
gold, £859,200 ; henequen, £1,640,230 ; coffee, £688,980; timber, 
£239,020 ; cattle, £585,760 ; hides, Ac., £197,400 ; tobacco, 
£150,940. 

In tho year 1900-1 the commerce was distributed as shown in 
the following table 


Countries. 
United States 
Groat Britain 
Franco . 
Germany 
Spain . 

Other countries 


Imports from. 
£6,767,100 
2,217,100 
1,383,900 
1,476,600 
596,200 
653,600 


Exports to. 
£11,722,900 
1,203,310 
282,430 
501,850 
118,770 
1,036,640 


In 1900 tho trade between Mexico and the United States, by rail- 
way overland, amounted to £2,102,860 imports and £3,938,360 
oxports ; a total of £6,041,220. 

Shipping . — In 1 900 Mexico had a merchant marine of 17 steamers 
of in all 3961 tons not, and 50 sailing vessels aggregating 8445 
tons. In the year 1900, including coasting trade, 8905 vessels of 
6,670,429 tons entered the ports. The number of British vessels 
that entored was 803 of 1,241,231 tons, and of American, 1432 of 
2,620,456 tons. The ports which have the largest share in the 
foreign sea-borne trade of Mexico are Vera Cruz and Tampico. 

Railways .—* The railways, though their construction began only 
About 1870, had in 1900 a total length of 9600 miles. In tho 
populous region round the capital they form a complicated net- 
work extending across the country from the Gulf to the Pacific, 
while from the long trunk lines running from Mexico City to the 
frontier of the United States branches have been constructed for 
the development of the mining industries. The first railway con- 
cession, granted in 1857 and renewed and amended in 1867 and 
1868, authorized the construction of a line from the capital to 
Vera Cruz, and in 1878 this line, called the Mexican Kailway, was 
opened for traffic. The main line is 264 miles in length, and there 


are two branches, one to Puebla and another to Paohuca, of 29 and 
28 miles respectively. The Interoceanio Kailway connects Vera 
Cruz, Jalapa, and Puebla with Mexioo City, and then runs south- 
wards to Jojutla and Amacusao (1894), to be ultimately extended 
to Acapulco on the Pacific. The main line has a length of 463 
miles, while its several branches have a length of 92 miles, the 
longest boing the Mataraoros branch of 42 miles. At Amacusao 
the line joins the Mexico, Cuernavaca, and Paoifio Railway, which, 
with a length of about 500 miles, runs from the capital to Mexeala 
and ultimately roaches the Pacific at Sihuatanejo. Puebla and 
Oaxaca have been connected since 1892 by the Southern Railway, 
228 miles in length, which has been extended to Ejutla, about 35 
miles to tho south. Tho National Tehuantopoc Railway, con- 
structed undor a law of 1882, connects Coatzacoalcos on the Bay 
of Campeche with Salina Cruz on the Pacific, 192 miles distant. 
This system is connected by rail with Vera Cruz, and a line is 
being constructed from Cordoba on tho Mexican Railway, which 
will run to Santa Lucretia on the Tehuantepec Railway. In 
Campeche and Yucatan there is a railway system of over 820 
miles, connecting the ports of Campeche and Progreso with 
Merida, Valladolid, and other inland towns. The Mexican Central 
Railway, running from Mexico City to Ciudad Juarez on the 
northern frontior, a distance of 1224 miles, was opened in 1884, 
and has now branches with an aggregate length of noarly 1000 
miles. The branch from Irapuato to Guadalajara, opened in 1888, 
has been extended to Amoca and Ktzatlan, and from Guadalajara a 
line runs to Colima, Cay ut lan, and Manzanillo on the Pacific coast. 
From Aguascaliontes a branch runs to Tampico on tho Gulf of 
Mexioo, whoro there is a harbour constructed for and owned by the 
railway company, the Government having granted subsidies. A 
railway from Tampico to Monterey, opened in 1891 and subsequently 
extended to Trevifio, with a total length of 388 miles, had been 
acquired by a Belgian company, but was in 1902 transferred to the 
Mexican Central Railway Company. The Mexican National Rail- 
way, completed in 1888, runs from Mexico City to Now Laredo on 
tho frontier of Texas, a distance of 839 miles, and is extended into 
Texas for about 160 miles. Tho branches in Mexico have a length 
of 320 miles. Ono branch runs westwards from Mexico City to 
Morelia and Uruapan, a distance of 120 miles, and the system 
includes suburban lines near tho capital. Tho International Rail- 
way from Portirio Diaz, or Picdras Negras, on the Texan frontier, 
to Lerdo on tho Central Railway, 410 milos distant, was opened 
in 1888. It has since been extended 130 miles to Durango, 
whence tho line is continued northwards for 130 miles to 
Cuanucevi. A branch of 71 miles connocts Reata on the main 
line with Monterey, and thus with tho Monterey and Tampico * 
system. The International Railway is worked in connexion with 
the Southern Pacific Railway of the United States. Tho Sonora 
Railway from Guaymas on the Gulf of California to Nogales on 
tho frontier of Arizona, nearly 280 miles in length, has been 
leased to the Southern Pacific Railway Company, and is worked 
in connexion with their system. Tho Mexican Northern Railway 
(for mineral traffic) runs from Escanlon, on the Central Railway, 
to Sierra Mojada, 81 miles ; the Coahuila and Pacific Railway has 
100 miles of lino open ; the Chihuahua and Pacific has 125 miles 
open ; the Rio Grande, Sierra Madre, and Pacific has 156 miles 
open, and will be continued to Guerrero and the Pacific coast. In 
tuo earlier stages of railway enterprise liberal assistance was 
granted by Government to companies undertaking tho construc- 
tion and working of new lines, out later the subvention system 
was more sparingly employed, and in concessions it is usually 
provided that the lines shall revert to Government at the end of 
ninety-nine years. The first Mexican railway was, with a Govern- 
ment subvention, constructed by a British company, and British 
capital is still largely invested in Mexican railways, but the rapid 
development is mainly due to the enterprise and capital of United 
States financiers. Tno following table shows for the year 1899 
the number of passengers and the weight of goods oarnod on tho 
principal Mexican ruilways, with tho gross revenues expressed in 
sterling, the Mexican dollar being taken at two shillings : — 


Railways. 

Passengers. 

Tons. 

Revenue. 

Mexican 

799,676 

940,000 

£475,490 

District (Mexico City) . 

25,235,528 

... 

192,390 

National . 

909,965 

1,019,000 

691,660 

Interoceanio 

1,184,360 

620,000 

385,310 

Central 

1,837,209 

1,886,000 

1,560,210 

International 

218,276 

741,000 

438,000 

Monterey to Gulf 

149,604 

219,000 

129,360 

Northern . 

6,207 

194,300 

146,990 


The development of the railways may be judged from those 
figures : — In 1890 there were 6037 miles of line ; in 1894, 7070 ; 
in 1896, 7550 ; in 1898, 9044 ; in 1900, 9798. The lines in 1900 
consisted of 8454 miles under federal concession, 283 miles of 
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urban railway, 16$ mites of foreign lino under state concession, 
$88 mites for private use, and 565 miles of light railway. In 
1899, 86,122,980 passengers and 5,652,000 tons of goods were 
carried on the railways of federal concession, the gross proceeds 
amounting to £4,687,740. At the end of 1896 the amount of 
£12,184,870 had been paid in subsidies. 

Post Office.— In the year 1900-1 the Mexican postal system was 
served by 2082 pout oflioos, of which 594 were principal offices 
and 1488 agencies. The correspondence (including letters and 
post-cards) amounted to 148,086,513 pieoes, of which 109,669,465 
were in the internal service and 88,417,048 in the international. 
Postal receipts amounted to £218,560, and expenses to £263,850. 
In 1899, 23 steamship lines had contracts with the Government 
for carrying the mails ; of these, 11 were Mexican, 5 American, 
4 English, 1 Spanish, 1 French, and 1 German. 

Telegraph. —Th e extension of the telegraph system is shown by 
the following figures:— In 1890, 81,300 miles; in 1894, 88,310; 
in 1896, 41,040 ; in 1900, 43,394. The total length in 1900 waB 
made up as follows : — 


m uoh. 

Federal lines 28,702 

Stato lilies 5,305 

Private enterprise lines 2,433 - 

Railway linos 6,954 


Total 


43,394 


In 1900-1 tlio Federal linos were served by 362 tolegraph 
offices ; the number of messages transmitted was 2,604,711. In 
addition to the telegraph lines there wero, at the end of 1900, 
22,770 miles of telephone line belonging to thu states or to 
companies. The number of instruments working in the service 
of the public in 1 900 was 8600. 

Money and Credit . — There is a gold coinage, but practically no 
gold is in circulation. Within the republic there are three mints 
(Mexico, Zacatecas, and Culiacan) ; the mint at Guanajuato was 
closod on 30th June 1900. At these Mexican silver is coined into 
dollars, which are shipped to China and other Eastern countries. 
The nominal value of tho money coined in the years specified 
(expressed in Mexican dollars) is given in the following table. 
In the total of each year the small amount of copper coinage is 
included. 


Years. 

1890- 91 

1891- 92 

1892- 93 

1893- 94 

1894- 95 

1895- 96 

1896- 97 

1897- 98 

1898- 99 
1899-1900 

.Silver. 

Gold. 

Total. 

$24,237,449 

25,526,717 

27,109,876 

30,185,591 

27,628,981 

22,034,788 

19,296,009 

21,427,057 

20,184,117 

18,102,630 

$308,083 

291,940 

361,672 

553,978 

645,237 

565,786 

453,474 

459,219 

715,882 

598,086 

124,764,402 

26,976,301 

27,618,604 

30,739,669 

28,207,176 

23,237,099 

19,781,733 

21,917,876 

20,910,693 

18,723,726 


There are 21 banks, 19 being banks of issue ; their paper is not 
a legal tender, but i* covered by deposits of coin. The Govern- 
ment issues no paper money, and as a rulo does not retain any 
specie in the treasury, the National Bank, which acts as a 
depository, paying all the warrants, Ac. On 31st January 1902 
the oapital of ali tho banks amounted to $82,300,000 ; notes 
in circulation, $72,890,000 ; cash, $55,975,000. Tho metric 
system of weights and measures has boon compulsory since 16th 
September 1896. 

Authokitiku. — Dakdelier, A. F. Report of an Archaeological 
Tour in Mexico in J8S1. Boston, 1885. — Bancroft, II. H. 
Resources and Development of Mexico. San Franoise-o, 1894. — 
CAMPBELL, K. Campbells Complete Guide, and Descriptive Rook 
of Mexico , Chicago, 1895. — Curas, A. G. Dtudc gdographique , 
sfafistique , descriptive , ct historique , dcs Titats-Unis Mexicains . 
Mexico, 1889.— Domknkch, J. Figueroa. Quia General Dc- 
scriptiva dc la RepMica Mcxicana, vol. i. Mexico, 1899. — 
IIessk-Wautego, Ernst von. Mexico Land und Leutc. Vienna, 
1890 .— Graf Kessler, H. Notizcn iiber Mexico. Berlin, 1898. 
— Lit mm is, C. F. The Awakening of a Nation . New York, 1898. 
— Obkr, F. A. Travels in Mexico. Boston, 1885. — Romero, M. 
Geographical and Statistical Notes on Mexico. New' York, 1898 ; 
Mexico and the United States , vol. i. New York, 1898. 
— Stevenson, Sara Y. Maximilian in Mexico. New York, 
1899. — Wkyl, Dr W. E. “Labor Conditions in Mexico,” 
in Bulletin of the Department of Labor , No. 38, January 
1902. Washington. — Wright, Marie R. Picturesque Mexico. 
Philadelphia, 1898. — Anuario Fstadistica de la RepMica 
Mcxicana. Mexico. — Handbook of Mexico . Bureau of the 
American Republics, Washington, 1891. — United States Consular 
Reports . Washington. — British Foreign Office Diplomatic and 
Consular Reports. London. (w. w, R. ; I. P. A. R.) 


History, 1820-1901. 

The hiatory of Mexico from its separatum from Spam 
till the year 1884 exhibits an almost continuous conflict 
in which the empire of Maximilian is a mere episode. The 
struggles, which may at first sight seem to be merely 
between rival generals, are seen upon closer 
examination to be mainly (1) between the privi- ^ " 6 
leged classes, i.e., the Church and (at times) the 
army, and the mass of the other civilized popu- 
lation ; (2) between Centralists and Federalists, the 
former being on the whole identical with the army, the 
Church, and the supporters of despotism, while the tetter 
on the whole represent the desire for republicanism and 
local self-government. Similar conflicts are exhibited, 
though less continuously, by most of the other Spanish- 
American states. On both sides in Mexico there was an 
element of honest doctrinaires ; but rival military leaders 
exploited the struggles in their own interest, sometimes 
taking each side successively; and the instability was 
intensified by the extreme poverty of the peasantry, which 
made the soldiery reluctant to return to civil life, the 
absence of a regular middle class, and the concentration 
of wealth in a few hands, so that a revolutionary chief 
was generally sure both of money and of men. The 
period of instability ceased soon after the second election of 
Porfirio Diaz in 1884. Under his rule tlie Federal system 
continued in name, but it concealed in fact, with great 
benefit to the nation, a highly centralized administration, 
very intelligent, and on tho whole both popular and success- 
ful — a modern form of rational despotism. 

Tho war of independence which began in 1810 was largely a 
movement of native-born Mexicans against Spaniards, and had 
almost resulted in the extinction of the separated forces, when & 
new turn was given to tho course of events by news of tho revolu- 
tionary movements in Spain. Tho Spanish king, Ferdinand 
VII., was seen to be ready to profoss Liberal principles «. . 

in order to secure his throne. Tho Mexican Clericals ' J"- 
and Conservatives, fearing lest disendownient, tolera- fZfi 1 

tion, and other changes should bo forced on thorn from 9 9 

Spain, induced Agustin de Iturbide, who had already been con- 
spicuous in the revolution, to take the field against Guerroro, 
trio only revolutionary leader still in amis, in order to suppresa 
Republicanism and set up an independent and non-Liberal 
monarchy. Iturbide eventually combined withGuorrero, and pro- 
claimed the u Plan of Iguala,” which laid down, as tho bases of 
tho now state, the maintenance of the Roman Catholic religion 
and the privileges of the clergy, tho establishment of a limited 
monarchy, and equality of rights for Spaniards and Q enBrM t 
native-born Mexicans. Iturbide sought the co-opera- . 
tion of the viceroy Apodaca, who, however, refused ; - * 

but he was presently superseded by General O’Donojii. §moeror 
who, being unable to get beyond Vora Cruz, recognized ig/Jljj/ 
the independence of Moxico. O’Donojfi shortly after- 
wards diod ; the Spanish Government repudiated his act ; and 
Spanish troops held the fortress of San Juan do Uliia, off Vera. 
Cruz, till 1827. A provisional Junta, nominated by Iturbide, issued 
a declaration of independence (October 1821), and nominated a 
regency of five, with. Iturbide as its president. The first 
Mexican Congress met 24th February 1822. A section of it 
favoured a ropublic ; another, monarchy under Iturbide ; another, 
which was broken up by tho refusal of Spain to recognize Mexican 
independence, monarchy under a Bourbon prince. A conflict 
now aroso between the Republican majority and Iturbide, which 
was settled by a military pronnnci&miento in liis favour, and the 
Congress was intimidated into electing him emperor. Ho was* 
crowned 21st July 1822. Fresh conflicts, however, soon broke 
out between him and the Congress, and Antonio Lopez de Santa 
Anna, captain -general of Vora Cruz, proclaimed a republic, pro- 
mising to support tho Plan of Iguala. He was defeated at Jalapa 
and driven to Vera Cruz ; but tho army deserted Iturbide, who- 
was compelled to abdicate (19th April 1823). The Congress 
deported nim to Italy, and granted him a pension. He returned 
almost immediately, on tlie pretext that Spain was intriguing 
against Mexican independence, and on landing was arrested and 
executed ( 1 st J uly 1 824). 

The Congress had meanwhile undone much of his work, and 
had divided into Federalists and Centralists, the latter largely 
Monarchists and Freemasons. The Fodoralists were strong enough 
to secure tlie adoption of a constitution (4th October 1824)* 
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modelled on the United States, with additional and incongruous 
clauses, notably one declaring the Catholio religion to be alone 
recognised. A source of abundant discord was opened by the pro* 
vision that each state should contribute its quota to the Federal 
revenues. No proper statistical basis for estimating the quotas 
existed, and the device gave each state a plausible reason for 
attempting secession on oooasion. Moreover, the oapital and 
some territory round it was severed from the rest of the Republic 
as a “Federal district "—another grievance intensifying the 
antaopnisra of the state to the central power. The Freemasons 
had been largely instrumental in overthrowing Iturbide ; they 
now divided into the Escoceses (lodges of the Scottish ritual), 
who were Monarchist and Centralist, and the Yorkinos, who took 
their ritual from Now York, and their cue, it was alleged, from 
the American minister, Joel Poinsett. An attempt at revolt, 
headed by Nicolas Bravo, vice-president, the Grand Master of the 
Esoooeses, was suppressed, but dissensions ensued in the Yorkino 
- . party between the followers of President Guerrero (a 

man largely of native blood, and the last of the revolu- 
tionary leaders) and of Gomez Pedraza, the war minister. 

* A conflict broke out, the Guerrerists were victorious, 
and the pillage of foreign tliops in Mexico city (1828), among 
them that of a French baker, gave a basis for the foreign claims 
which, ten years later, caused the “ Pastry War” with France. 
Meanwhile, attacks on Spanish ships off Cuba by a Mexican 
squadron, commanded by an American, David Porter, had 
induced Spain to send an expedition to reconquer Mexico, which, 
however, was decisively checked at Tampico by Santa Anna. 
During the invasion Vice-President Antonio Bustamante declared 
against President Guerrero ; tho bulk of the army supported 
him. Guerrero was deposed, and his partisans in tho south, con- 
tinuing their resistance, were defeated at Chilpancingo (2nd Janu- 
ary 1881) ; and Guerrero, retiring to Acapulco, was enticed on 
board an Italian merchant-ship, and treacherously seized, tried, 
and executed (January-February 1831). Next year, however, a 
revolt broke out against Bustamante, which was joined by Santa 
Anna, and eventually resulted in a pronunciamionto in favour of 
Gomez Pedraza. lie, and liis successor, Vice-President Gomoz 
Farias (1833), assailed the exemption of tho clergy and of military 
officers from tho jurisdiction of tho civil courts, and Santa Anna 
took advantage of the situation to assume the presidency. Ho 
SantM eventually became dictator, dissolvea Congress (31st 
Anna die • *h® stato l e {P 8 l atures > ail( l substituted 

t f “ creatures of his own for tne governors of tho states 
ig ' and mayors of towns, then retiring into privato life. A 

" now Congress, having resolved itself into a constituent 

assembly, followed up this Centralist policy (30th December 1836) 
by framing a now constitution, tho Siote Loyes or Seven Law's, 
which converted the states into departments, ruled by governors 
appointed by the central authority, and considerably reduced 
popular representation. Antonio Bustamante became tho first. 

president under it. Tho French claims set up by the 
pillage of foreign shops in Mexico had, however, ro- 
or»*ldeat ma “ le( ^ unsatisfied, and in 1838 a French fleet block - 
i837 * at * c< * the coast, bombarded the fortress of San Juan 

de IJli'ia, off Vera Cruz, and occupied tho town. Tho 
Mexican Government gave way, threatened by Federalist risings 
and secessions of states, which culminatod in 1841. Santa Anna 
c * appeared, nominally as a mediator, and put forward a 
dan a programme, the bases of Tacubaya (28tn September 
atond*" abolishing the Siote Leyes except the part 

1841 $ relating to the judicial system, arranging for a new 
constituent assembly, and reserving for the president 
(himself) full power of reorganizing the administration. Tho 
Centralist Government, after a vain attempt to defeat him by 
professing a moro thorough Federalism, gave way to force, and 
Bustamante was allowed to leave the country. But the now 
Congress was too Federalist for Santa Anna, and ho retired, 
leaving the reins to Nicolas Bravo, under whoso auspices a new 
Centralist constitution w'as established (1843). This expressly 
retained the privileges of tho clorgy and army, and was in some 
raspoots more anti-Liberal than that of 1836. But new complica- 
tions were now introduced by the guestiou of Texas. 

Texas, a state of the Mexican Union, had boon settled largely 
from the United States in consequence of a land grant given by 
Tha Taxaa ^ ie viceroy to Mosos Austin in 1820, and had 

auaatloa * ^ een e8tran 8°d fr° m Mexico partly by the al>olition 
H * of slavery under a decree of President Guerrero, and 
partly by the monstrous Centralist constitution of 1 836. It then 
seceded. Santa Anna attempted to roduce it, but was defeated 
and captured by Houston at the battle of San Jacinto, and com- 

S oiled to sign a treaty recognizing Texan independence, which ho 
isavowed on returning to Mexico, as extorted by compulsion. 
A state of war thus continued nominally between Mexico and its 
seceded member, whose independence was recognized by Eng- 
land, France, and the United States. The slaveholders in the 
United States favoured annexation of Texas, and pressed the 
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various claims due from Mexioo to American oitizens, partly 
perhaps with the ulterior aim of forcing war. Most of these 
claims were settled by a mixed commission, with the king of 
Prussia as umpire, in 1840-41, and a forced loan was raised to pay 
them in 1843, whioh greatly increased the internal difficulties of 
Mexico, and stimulated the revolt of ParedeB against Santa Anna, 
who had returned to power in 1844. It resulted in Santa Anna's 
downfall, imprisonment at Peroto, and eventual exile (December 
1844 to January 1845), and the election of General Jos4 Joaquin 
Herrera as president But Herrera was displaced in the last nays, 
of the year 1845 bv a pronunciamionto in lavour of Paredes, who 
undertook to uphold the national rights against the United States, 
and who was elected president on 3rd January 1846. Texas had 
meanwhilo applied for admission into the American Union. Tho 
annexation, rejected in 1844 by the United States Senate, was 
sanctioned on 1st March 1845, and carried out on 22nd December 
1845. The Mexican minister withdrew from Washington, and 
both sides made active preparations for war. 

The United States forces were ordered by President Polk to- 
ad vance to tho Rio Grande in January 1846. They established a. 
depot at Point Ysabel (behind the opening of Brazos 
Santiago), and erected a fort in Texan territory, com- 
manding Matamoras, on the Moxican side of the Rio 
Grande. This provoked tho Mexican forces into a 
defensive invasion of Texas, to cut the American com- 
munications with Point Ysabel. They were, however, defeated! 
at Palo Alto (8th May) and Resaca do la Palma (9th May). There 
was an outburst of warlike feeling in the United States (accom- 
panied with emphatic opposition to war in the North), and an 
invasion of Mexico was planned by three routes — from Matamoros 
towards Monterey in New Leon, from San Antonio de Bexar to 
Chihuahua, and from Fort Leavenworth to Now Mexico. Imjiort- 
ance attaches chiefly to the movements of tho first force under 
General Zachary Taylor. During the war preparations President 
Paredes, suspected of intriguing to overthrow the Republic, had 
to give place to liis vice-president Bravo, who in his turn gave way 
before the military partisans of Santa Anna, who was hastily 
recalled from his exile at Havana to assume the presidency and 
the conduct of tho war (August 1846). Ho was allowed by the 
American squadron blockading Vera Cruz to pass in without 
hindrance. Probably it was thought liis presence would divide 
the Mexicans. 

The preparations of tho United States took some months. It 
w as not till 5th September 1846 that General Zachary Taylor 
could leavo liis dcpGt at Camargo on the Rio Grande, and march 
on Monterey. It was taken by assault 23rd September ; Santa 
Annaw'as defeated at Buena Vista (near Saltillo) on 27th February 
1847, and forced back on San Luis Potosi. New Mexico was 
occupied without opitosition ; Chihuahua was occupied, but not 
hold, owing to the difficulties in maintaining communications ; 
and Upper California was seized in the autumn of 1846 by John 
C. Fremont, who had been exploring a route across the continent, 
and by the United States Pacific squadron, and made socuro by 
tho aid of the New Mexico expedition. But as Mexico still con- 
tinued to fight, it was determined to reach the capital vid Vera 
Cruz. That city was taken by General Scott after a siege (9th to 
29tli March 1847) ; and after winning the battle of Corrogordo 
(18th April), and a long delay at Puebla owing chiefly to illness 
among liis troops and tho need of reinforcements, Scott marched 
on Mexico city, stormed its defences against greatly superior 
forces, and effected an cntranco after severe fighting on 13th 
September 1847. This virtually endod tho war : Santa Anna was 
deprived of his command, and the treaty of Guadalupe Hidalgo, 
concluded 2nd February 1848, ceded to tho United j natyo f 
States Texas, New Mexico, and Upper California, in p * 
roturn for a payment of >15,000,000 by the United 
States to Mexico, and tho assumption of liability by it for the 
claims of its subjects which it had hitherto boon pressing against 
Mexico. The object of this payment was doubtless tostrongthen 
the United States' title to the conquered territory. It is generally 
admitted that Mexico was provoked into aggression in order that 
additional territory might be available for the extension of slavery. 

The American IbrceH were withdrawn in May and Juno 1848 
after the ratification of tho treaty by Mexico. Under the presi- 
dency of Herrera (1848-51 ) praiseworthy attempts were „ 
made to restore order and tho public credit. An " 
arrangement was effected with English holders of * 

Moxican stock, on tho basis of a considerable reduction 
of the capital (swollen by arrears of interest) and of the annual 
interest thenceforward, which latter was made a charge on the 
customs revenue. An attempt was made to carry out a consoli- 
dation of the internal dobt, which failed owing to the total 
inadequacy of the funds allotted for interest ; the army was 
reduced and reorganized, new muskets were purchased, and the 
northern frontier was defended against Indians and raiders by 
military colonies, formed partly of civilized Seminole Indians 
from the United States. But the financial situation was desperate ; 
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the federal revenue, mostly from custom*— which were evaded by 
•extensive smuggling— was not half the expenditure ; and Indian 
revolts in Yucatan (1847-50) and in the Sierra Gorda had added to 
the strain* Arista suoceeded Herrera as president (January 1851), 
but resigned (January 1858) through inability to cope with the 
.financial and social disorder. 

After a sort of interregnum (January-Marcli 1 858) Santa Anna was 
reoaUed (by a vote of the majority of the states under the Plan of 
Arroyozarco, 4th February 1858, the result of a pro- 
nunciamiento), and made dictator in the interests of 
federation. His measures, partly inspired by an able 
Conservative leader, Lucas Alaman, proved strongly 
Centralist : one is especially noteworthy, the establish- 
ment of the ministry of “fomento,” or encouragement to public 
works, education, and intellectual aud economic development, 
which is a conspicuous aid to Moxican welfare to-day. Ho also 
negotiated (at trio end of 1858) the sale of the Mesilla valley (now 
Arizona) to the United States, but the purchase xnonoy was soon 
•dissipated. On 16th December 1858 Santa Anna issued a decree 
making himself dictator for an indefinite period, with the title of 
serene highness. A Federalist revolution soon broke out, 1 * and on 
1st March 1854, at Ayutla in Guerrero, a section of the army 
under Colonel Villareal proclaimed the Plan of Ayutla, demanding 
Santa Anna’s deposition and the establishment of a provisional 
Government to secure a new constitution. Among the leaders in 
the movement were Genorals Alvarez and Comonfort, and it is said 
that Porfirio Diaz, subsequently president, then a young soldier, 
made his way to Benito Juarez, then in prison, and arranged with 
him the preliminaries of the revolt. It spread, and Santa Anna, 
•after severe but futile attempts to quell it, loft the country 
(August 1854).* 

The provisional president who suoceeded him, General Carrera, 
proving too Centralist, was replaced by Alvarez (24th September 
1856), two of whoso ministers are conspicuous in later history — 
Ignacio Comonfort, minister of war, and Benito Juarez, minister 
•of finance. Juarez (b. 1806), one of the most remarkable men of 
the 10th century, was of unmixod Indian blood. The 
son of a Zapotoc peasant in a mountain village of 
Oaxaca, lie was employed as a lad by a bookbinder in 
Oaxaca city, and aided by him to study for the priesthood. He 
soon turned to the law, though for a timo he wab teacher of 
sics in a small local college ; eventually went into politics, 
did excellent work in 1847 as governor of his native state, 
luaroz almost immediately secured tho enactment of a law (Ley 
Juarez, 23rd November 1856) subjecting the clergy and the army 
to the jurisdiction of tho ordinary courts. *' 1 Benefit of clergy r ’ 
was the curse of Mexico. Officers and soldierB could be tried only 
by courts-martial, tho clergy (including numbers of persons in 
minor orders, who woro practically laymen) only by ecclesiastical 
•courts, and both sets of tribunals exorcised civil as well as 
criminal jurisdiction, and were unduly favourable to their own 
order. 3 The measuro roused tho Cloricals to resistance. Alvarez 
.gavo place (8th December 1855) to his war minister Comonfort, 
who represented the less anti -Clerical Liberals. Ho had to 
suppress a Clerical rising in Puebla (March 1856), which wab 
punished by a considerable confiscation of Church property ; 
sanctioned a law releasing Church land from mortmain, by pro- 
viding for its sale, for tne benefit, liowevor, of the ecclesiastical 
•owners (oalled after its author Miguel Lordo de Tejada, brother of 
the subsequent presidents), and a now draft constitution, largely 
modelled on that of tho United States, and implicitly incom- 
patible with tho maintenance of special ecclesiastical privileges (5th 
February 1857). The clorgy protested violently, and the Plan of 
Tacubaya (17tli December 1857), which made Comonfort dictator, 
and provided for the construction of a new constitution under his 
auspices, waB forced on aud accepted by him. He was presently 
•displaced by a thorough reactionary, General Zuloaga, and ex- 
pelled from Mexico early in 1858; and for three years Mexico 
was a prey to civil war betwoon two rival governments— tho 
Republicans* at Vera Cruz under Juarez, who, as Chief Justice of 
tho Supreme Court, succeeded Comonfort under the constitution 
in the presidential office ; and tho reactionaries’ at tho capital. 
The latter were at first presided over by Zuloaga, who, proving 
incompetent, was replaced at the end of 1858 by Pczuela, who 
early m 1859 gavo place to Miguel Miramoii, a young, able, and 
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1 Two filibustering expeditions at this time— one by William Walker, 
afterwards notorious in Nicaragua, in Lower California (December 

1858), the other by Count Raousset de Boulbon and somo French 

adventurers in Sonora, in Santa Anna’s interest (July 1854) — added 

to the general disorder. , 

9 Santa Anna tried to get book to politics in Mexico after Maximilian’s 

fall, without success. Ho was amnestied with other exiles in 1874, 

and died in obscurity in 1876. 

8 It is even stated that the “ housekeepers ” of the priests, when in 
debt for dress, Ac., supplied to them, would claim “benefit of clergy” 
in order to escape more easily. 


unscrupulous soldier, who was shortly afterwards aooepted as 
** constitutional ” president by his party. The Juarists w era de* 
feated outside the city of Mexico twice, in Oetober 1858 end on 11th 
April 1859. On the second occasion the whole body of 
officers, who had surrendered, were shot with Miramon’s muwm9m * 
authority, if not by his express orders, together with several sur- 
geons (including one Englishman, Dr Duval) and medical students 
who were tending the wounded of both armies, some as volunteer* 
(the * * martyrs of TAcubava ”). This atrocity caused great indig- 
nation in Mexico and abroad : the reactionists were divided; 
their finanoial straits were extreme, as tho Juarists held all the 
chief ports. Juarez was recognized by tho United States, and 
allowed to draw supplies of arms and volunteers thence ; and on 
12th July 1859 he published laws declaring ecclesiastical property 
confiscated, establishing civil marriage and registration, trans- 
ferring the cemeteries to civil control, and, in short, disestablish- 
ing the Churok. As opening up a source of revenue other than 
forced loans, the chief reliance of his opponents, these laws 
probably contributed largely to his eventual success. But his 
occupation of all the chief customs ports of the Republic, and 
tho apparent hopelessness of any ending to the conflict, together 
with tne frequont outrages of both parties on foreigners, afforded 
strong reasons for foreign intervention. Early in 1859 President 
Buchanan had recommended the step to Congress, which did not 
respond. On 12th December 1859 the M‘Lean- Juarez treaty 
was conoluded, which gave the United States a sort of disguised 
protectorate over Mexico, with certain rightB of way for railroads 
over the Isthmus of Tehuantepec and between tho Rio Grande and 
Pacific. Tho American Senato, however, did not ratify the troaty, 
and a motion for its reconsideration late in 1860 came to nothing, 
owing to the approach of the War of Secession. 

The question of a joint intervention of Great Britain, Franoe, 
Spain, and Prussia was mooted between those Powers in 1860. Early 
in 1869 tho outrages on British subjects had caused 0vartbrow 
tho British minister to break off diplomatic relations. 

Forced contributions had been levied by both sides on 0T 
goods or bullion, being Euroj>ean property, in transit moa * ltfOV - 
to or from the coast, tne reactionaries being the worst offenders ; 
indeed, a seizure of British spccio made by a Juarist, General 
Degollado, was repudiated by Juarez himself, ami restitution was 
ordered ; and there were numerous shocking cases of murder 
and robbery of Europeans. At last, on 17th Novomber 1860, 
Miramon, under the plea of necessity, seized $660,000 in specie 
which had been left under seal at the British Legation and was 
intended for tho bondholders. On 22nd December 1860 his forces 
wore routed by the Juarist general Ortega at Arroyozarco, and 
his Government was overthrown. 

Juarez entered Mexico city on lltli January 1861. He soon 
found that his Government was held responsible to Europe for 
the excesses of its rival as well as its own. Miramon’s Govern- 
ment had violated the British Legation ; the Spanish minister, 
with tho Papal legato and two representatives of South American 
states, were expelled from the country for undue interference on 
behalf of the reactionaries ; the payments on tho p urooama 
British loan were suspended in fact, and afterwards * * 

formally by Juarez’s Congress in July 1861 ; and 
various outrages had been committed on the persons ao ' ao m 
and property of Europeans for which no redress could be obtained. 
Most serious and unreasonable were the Jecker claims. Jecker, a 
Swiss banker settled in Mexico, had lent Miramon’s Government, 
when almost at its last extremity (March 1860), $760,000, receiv- 
ing in payment 6 per cont. bonds for $15,000,000. 4 * * * 8 Juarez’s 
Government declined to recognize tho whole claim, but seems to 
have been ready to accept liability for the sum lent, with interest. 
Jecker, whose firm had meanwhile gono into liquidation, became a 
French citizen, and his claim furnished Napoleon III. with another 
reason for interference. A convention between Great Britain, 
France, and Spain for joint interference in Mexico was signed 
in London, 31st October 1861. A separate arrangement of the 
British claims was negotiated by Juarez, but rejected by the 
Mexican Congress, November 1861 ; and tho assistance of the 
United States with a small loan was declined, Mexican territory 
being demanded &b security. On 14th December Vera Cruz was 
occupied by Spanish troops under General Prim ; the French fleet 
and troops arrived soon alter, with instructions to seize and hold 
the Gulf ports and collect the customs for the three Powers till a 
settlement was effected ; Great Britain sent ships, and landed only 
700 marines. In view of tho unheaithiness of Vera Oruz, the 
convention of Soledod was concluded with the Mexican Govern- 
ment, permitting the foreign troops to advance to Orizaba, and 
incidentally recognizing Mexican independence. But as the 


4 The operation was most ingeniously disguised as a conversion 
scheme, the old and practically valueless bauds being exchangeable at 
a vast discount, and along with cash, for the new bonds, which were 
assured of a sale by being made legal tender for one-fifth of any pay* 
roent of customs duties. 
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Frenoh liarbourt leaders of the Mexican reactionaries, and 
showed a disposition to interfere in Mexioan domestic politico, 
which lay beyond the terms of the joint oorirention, Great Britain 
and Spain withdrew their foroes in Maroh 1 862. For the refugees in 
Paris had been taken up by the Empress Eugenie and the Frenoh 
Clerioals, and had revived the old idea of a Mexican monarchy, 

. which Napoleon adopted in the autumn of 1861. 

mrnOiUrtnn ^ ore troops were sent from France. Their advance 
ima* I* was checked by Zaragoza and Porfirio Diaz in the battle 
19 of Cinoo de Mavo, 6th May 1862 ; and in September 

of that year 80,000 more French troops arrived under General 
Forey. Wintering at Orizaba, they recommenced their advance. 
17th February 1863, besieged and reduced Puebla, and entered 
Mexioo city, 17th June. A pit) visional government of Mexicans 
was established, nominated directly or indirectly by Dubois do 
Saligny, the French plenipotentiary. It adopted monarchy, 
offered the crown to Maximilian of Austria, brother of the 
Emperor Francis Joseph, and should he refuse, left its disposal to 
Napoleon III. 

Maximilian, after making somo difficulty as to renouncing his 
right of succession to the throne of Austria, as was required 
of him, accepted the crown subject to the approval 
of the Mexican people, and reached Mexico city, 
12th Juno 1864. Juarez meanwhile had sot up liis 
capital, first in San Luis Potosi, then in Chihuahua. 
The new empire was unstable from the first. Before 
Maximilian arrived the provisional government had refused to 
cancel the sales of confiscated Church lands as the Clericals 
demanded. When he came, a host of new difficulties arose. A 
new loan, nominally of about eight millions sterling, but yielding 
little more than four, owing to discount and commission, was 
raised in Europe, but no funds were really available for its 
servioo. Maximilian spent his resources too freely in mere luxury, 
and carriod the elaborate etiquette of the Court of Vienna to 
Mexico. Favouring, as he did, toleration of Protestantism, and 
the supremacy of the Crown over tho Church, ho was too liberal 
for the Clericals who had set him up. As a foreigner ho was 
unpopular, and the regiments of Austrians and Belgians which 
were to serve as the nucleus of his own army were more so. As 
an administrator he was enthusiastic, but futile : liis reforms, 
excellent on (>&per, could not be carried out, for the trained 
bureaucracy necessary — nay, even the material for it — did not 
exist. For a time he nominally held sway over about two-thirds 
of the country, — roughly, from lat. 18® to 23°, thus excluding the 
extreme north and south. Oaxaca city, under Porfirio Diaz, 1 
capitulated to Bazaine— who had superseded the too pro-Clcriua) 
Forey in October 1864— in February 1865, and by tho autumn of 
that year tlio condition of tho Juarists in the north seemed 
desperate. But tho towns asked for permanent French garrisons, 
which were refused, as weakening their own power of self-defence. 
Instead, the country was traversed by flying columns, and the 
guerillas dealt with by a French service of “contre* guerilla," 
who fought with much the same savagery as their foes. 
Directly tho French troops had passed, Republican bands sprang 
up, and tho non-combatant Mexicans, to save thomsolvos, could 
only profess neutrality. Yet on 3rd October 1865, Maximilian, 
misled by a false report that Juarez had left tho country, issued 
a decree declaring tne Juarists guerillas, who whenever captured 
were to be tried by court-martial and shot. Mexican gonor&ls on 
both sides had done as much. But Maximilian’s decree prepared 
his own fate. 

The American Civil War ended in tho Bpring of 1865, and a 
strong popular feeling was at once manifested in favour of assert- 
ing the Monroe doctrine against Maximilian’s Government. In 
the summer there were threatening movements of United States 
troops towards the Rio Grande ; early in 1866 Napoleon III. 
M ' announced to the French Chambors his intention of 

im withdrawing his forces; in response to a note of 

® f// " Seward, the United States secretary of state, of 12th 

tfeseftetf February 1866, ho was induced to promise their 

by Franco* ,. eturn by three inBtalmonts at specific dates (November 
1866, March and November 1867). Maximilian now turned for 
support to the Mexioan Clericals ; meditated abdication, but was 
dissuaded by his wife Charlotte (“ the better man of the two," 
as he had once jestingly said), who went to intercede for him 
with the Emperor of the Frenoh, Finding him obdurate, she 
wont on to appeal to the Pope ; on her way, at Botzen, she went 
mad (end of September 1866). 

Maximilian had meanwhile drawn nearer to the Clericals and 
firther from the French, and, to protect French interests, 
Napoleon III. had decided to send out General Castelnau to 
supersede Bozaine, arrange for tho withdrawal of the French 
foroes in one body, and restore the Republio under Ortega, who 
had quarrelled with Juarez, and was therefore, of all Republicans, 


least unacceptable to the Clerioals, But fearing the prospect, 
they induced Maximilian, who had retired to Orizaba for life, 
health, to remain. Father Fischer, a German-American by ex- 
traction, was specially influential here. A conference of eighteen ' 
representative Mexicans was summoned, and refused liis olfer to 
retire by ton votes to oight. Ho yielded on condition that a 
congress of all parties should be summoned to decide the fate of 
the empire. Hereupon he returned to the capital ; the Juarist 
dominion extended rapidly ; tho French troops left (in one body) 
on 6tli February 1867, ignoring and ignored by the Imperial 
Government, and shortly after Maximilian took command of tho 
army at Queretaro, Hero, with Miramon, he was besieged by the 
Juarists under Escobedo, and the garrison, when about to make a 
last attempt to break out and seek refuge in the fastnesses of tho 
Sierra Gorda, was botrayed 2 by Colonel Lopez to the 
besiegors (15th May 1867). Maximilian, with the ”****”' 
Mexican generals Miramon and Meija, was tried (fairly 
enough) by court-martial, and, refusing (or lieglocting) 
to avail himself of various opportunities of escape, 
was convicted on charges which may be summarized as rebellion,, 
murder, and brigandage, onMth June, and cxocutcd, with Miramon 
and Meija, on 19th Juno 1867. 

Meanwhile Porfirio Diuz had captured Puebla (2nd April) and 
besieged Mexico city, which fell 21st June. The Republican 
Government behaved with comparative leniency, _ 
though Juarez and Diaz were to some extent forced on 
l>y their followers, who rejcctod a general amnesty. P natacnt - 
The last anti-Juurist stronghold (Inayarit) submitted on 20th 
July 1867. A good deal of discontent was caused among the 
Republican rauk and file, partly by tho reduction of the army, 
ana partly bv a proposal to allow priests to vote, which came to« 
nothing, and in the result Juarez’s election in October to the 
presidency was opposed by Diaz, or rather Diaz’s friends, but 
without success. But so soon as Juarez was elected, insurrections 
broke out in various status, and brigandage prevailed throughout 
tho following year. There wore unsuccessiul insurrections also 
in 1869 (Clerical) and 1870 (Republican), but an amnesty, passed 
18th October 1870, helped to restore peace ; trouble again arose, 
however, at the 1871 election, at which tho candidates were 
Juaroz, Sebastian Lerdo de Tejada, and Diaz. Juarez’s continued 
ro-oloction was regarded as unconstitutional, and no party obtain- 
ing a clear majority, the matter was thrown into Congress, which 
clocted him. Diaz’s supporters refused to recognize him, and 
a revolution broko out, which went on sporadically 
till Juarez’s death on 18th July 1872. Sebastian . ***** 0 ' 

Lerdo do Tejada, as president of the Supremo Court, " 

succeeded him, and amnestied the rebels, but made no 
further concessions. In tho next year, however, laws were* 
passed repeating in a stronger form the attacks of 1867 on the 
supremacy of tho Church, and prohibiting the monastic orders or 
monastic life. Tho first day of 1873 was marked by the opening 
of the Vera Cruz and Mexico Railway. For the next . . . . 
two years th ore were only local disturbances, chiefly . " 

in Yucatan, and an Indian rising in Michoacan. £ro- ® ® 

testant missions established themselves (with some 
opposition) in the country, and diplomatic relations 
were renewed with France and Spain (1874). But towards the 
close of Lerdo de Tejada’s term as president he was suspected 
of aiming at a dictatorship, and Diaz made preparations for a 
rising, then retiring to Brownsville. At the beginning of 
1876 the revolution broke out in Oaxaca with the Flan of Tux- 
topec, which was adopted by Diaz, and proclaimed as tho Flan of 
Palo Alto (22nd March). Diaz's attempt to raise the north, how- 
ever, failed, and, trying to reach Vera Cruz by sea, he was recog- 
nized on the steamer, recaptured while attempting a four-mile 
swim ashore, concealed by the purser for Borne days, generally inside 
one of tho saloon sofas, and helpod to get ashore in disguise at 
Vera Cruz. Lerdo was declared re-elected, but was overthrown 
and forced into exile (January 1877), and Diaz, who had assumed 
the provisional presidency, was declared constitutional - « . 
president on 2nu May 18/7. A law forbidding the re- fl . 
clootion of a president till four years had elapsed from ” . 

Ills retirement from office, the Outcome of tho Itepubli- y • 

can opposition to J uarez and Lerdo, was passed 111 the 1 
autumn of that year (but so modified as to euable Diaz to be re- 
clocted indefinitely in 1887 and 1892). 

Diaz's first presidency (1877-80) was marked by somo unsuc- 
cessful attempts at revolution, notably by Escobedo from Texas 
by the resumption of diplomatic relations with Spain, Germany, 
Italy, and some South American states (1877), and Franco (1880) ; 
by some frontier difficulties with the United States, whose- 
soldiery had occasionally followed brigands into Mexican territory, 
and with Guatemala, which revived a olaim dropped since 1858 to- 
a portion of the state of Chiapas ; and by considerable internal 


1 Dias refused parole, and was confined at Puebla for some months, 

but made Ids escape, and was soon in the field again. 


8 Lopez said he acted as Maximilian's agent, but his story was. 
generally rejected. Yet see Mrs. Tweedie's Mexico as J Saw It , 190L 
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progress, aided by a too liberal policy of subsidies to railways. 
The boundary questions were settled under President Gonzales 
(1480-44) ; relations with Great Britain were renewed in 1883. 
The claims of the railways, however, necessitated retrenchment on 
•official salaries, and the president’s plan for conversion of the debt 
roused unexpected opposition in an ordinarily subservient Con- 
gress. It was attacked with great force ana eloquence by the 
youngest member of the house, Seftor Miron ; Seftor Guillermo 
Prieto, a noted poet and ox-minister, added the weight of his 
authority to the attack ; the students demonstrated against the 
Bill in the streets ; and finally it was rejected, on the ground that 
the exjjenses of conversion were too heavy and the burden on 
Mexico too great. At the end of 1884 Porfirio Diaz was again 
elected president, and was continually re-elected, the constitution 
being twico modiiiod expressly to allow him to continue in office 
(1887, 1892). 

The history of Mexico from 1884 to 1902 is almost void of 
political strife. President Diaz’s policy was to keep down 
M . disorder with a strong hand ; to enforce the law ; to 

under f° 8ter railway development and economic progress ; to 

DIbm develop native manufactures by protective tariffs ; to 
introduce new industries, s.g. t the production of silk 
and wine, of coca and quinine ; to promote forestry ; to improve 
elementary and higher education — for all which purposes the 
Ministerio del Fomento is a poteut engine ; to encourage coloniza- 
tion ; and, above all, to place the national oredit on a sound 
basis. The first stop in this process was a settlement of the 
Pin n Ini debt by direct arrangomont with the bond- 

reorwmn - holdors, who were induced to exchange their out- 

iMMtlaa " standing bonds (at a discount of about 85 per cent.) 

lor 0 per cent, bonds secured on one -fifth of tho 
import and export duties and the product of certain direct taxaB 
(1887-88). In 1890 tho Spanish bondholders’ claims were satis- 
factorily arranged also. In 1891 the tariff was made more pro- 
tectionist. In 1893 the depreciation of silver, Mexico’s currency 
and principal article of export, necessitated stringent retrench- 
ment in the diplomatic service and reduction of official salaries ; 
but the budget balanced for the first time during many years, 
the floating debt was converted, and a loan ruised for tho com- 
pletion of tho Tehuantepec liai1way. After 1898 thoro were 
.substantial annual surpluses, which were spent in reducing 
taxation and in the ox ti net ion of debt. In 1895 the 6 per cent, 
external debt was converted into a 5 per cent. debt, the bonds of 
which wero in 1902 at a premium ; in 1896 the aloabalas or inter- 
state customs and municipal octrois wore abolished, and replaced 
in part by direct taxation and increased stamp duties. 

The institution by Diaz of tho guardias rurales , a mounted 
geudannerie composod of the class who in former days drifted 
Pacifica - “ lto rovo ^ 011 ttIM * brigandage, was a poteut means 
tlon of the ,na i n taining order, and the extension of railways 
country . * an( * telegraphs enabled the Government to cope at 
one© with any disturbance. Tho old local revolu- 
tions practically disappeared. In 1886-87 there were some dis- 
til rbanoes in Coahuiltt, New Leon, Sinaloa, and Tamaulipas ; 
subsequently hardly anything was heard of such disorders except 
on the Texan frontier, whero in 1890 Francisco Kiiiz Sandoval and 
in 1891 Gatarino Garza made incursions into Mexico with some 
support from Mexican ranch -owners in Texas aud speculators 
who expected mining concessions in the event of a revolution. 
But the raiders, though they seem to have had some sympathizers 
in tho Mexican army, were few, and in fact little more than 
brigands. Occasionally the Church gave trouble— the presence 
of foreign priests was complainod or; attempts to evade tho 
law urohibiting conventual life wero detected and foiled (1891, 
1894) ; and there wero Indian risings, repressed sometimes with 
great sevority, among the Maquis of Yucatan and the Yaquis of 
.Sonora. Now and then the old passions break out : in September 
1897 an absurd attempt to assassinate President Diaz was made 
by a countryman nomod Arroyo, who was scoured, and early next 
morning lynched in the central police oflice, partly by members 
•of tho force, ten of whom, however, were sentenced to death for 
the crime. Discontent with Diaz’s rule was confined to a small 
minority. 1 

In foreign affairs tho rule of Diaz was uneventful. There 
have been transient disputes with the United States (1886, 1888). 
Portlnn * n aud 1894-95 a boundary dispute with 

attain. Guatemala became serious, and Mexican wood-cutters 
wore drivon out of the disputed territory between the 
rivers Xicoz and Usumacinto by Guatemalan officials, on the 
ground that an arbitration in progress being suspended, the 
territory was still Guatemalan. But Guatemala gave way at the 
threat of W’ar (January 1895). In the difficulty between England 
«nd the United States over the Venezuelan boundary (December 

1 Don Agustin Iturbide, grandson of the emperor, godson and (per- 
haps) at one time the destined heir of Maximilian, was turned out of 
the army and imprisoned in 1890 for abusing President Diaz. 


1895) Mexico expressed strong adherence to the Monroe doctrine 
in the abstract, and suggested that its maintenance should not be 
left wholly to the United States, but should be undertaken by all 
American Powers. 

In brief, under President Diaz’s rule the history of Mexico 
is mainly economic. In the six financial years 1898-94 to 1899- 
1900 inclusive the yield of the import duties increased 
by upwards of 80 per cent. ; the revenue from stamps 
(an excellent index of the volume of business) over 80 r -> 

per cent., though the duties were reduced ; the postal revenue 
from 1895-96 to 1899-1900 rose 60 per cent. ; the telegraph 
revenue over 75 per cent. The mat drainage tunnel which is to 
take the waters of the valley of Mexico, hitherto most inadequately 
drained, out to the Pacific was completed in 1902 ; the Tehuan- 
tepeo Hailway, likely to prove a formidable rival to any inter- 
oceanic canal, Approaohod completion. Both tunnel and railway 
were the work of an English firm of contractors, Messrs S. Pearson 
and Sons. Great improvements have also been made in the 
harbours at Tampico and Vera Cruz. In 1891 elementary educa- 
tion was reorganized, and made compulsory, secular, and gratui- 
tous. Great attention has been paid to higher education, and — 
at least in the hospitals— to modern sanitation and hygiene. 

Authorities.— For English readers the standard work is H. 
H. Bancroft, History of the Pacific Mates, vols. vii.-ix. (Mexico, 
1804-67), with vols. x. xi. (Texas), and vol. xii. (New Mexico, Ac.). 
(In Bancroft’s oollected works the vols. are numbered xi.-xvii.) 
Also his Popular History of Mexico . For the war with tho 
United States see R. S. Ripley, The War with Mexico (New 
York, 1849) ; G. D. Mansfield, The Mexican War (Now York, 
1849) ; and Winfield Scott’s Memoirs . For Maximilian, the 
Blue-books on Mexioau affairs contained in Accounts and 
Payers (presented to Parliament), vol. lxv. 1862, and vol. lxiv. 
1863, are valuable; E. DE JK^ratry, La Crtance Jecker ; 
L'Empereur Maximilien , son Miration et sa Chute (translated 
into English by Venables) ; La Contre- Guerilla Fran^aise au 
Mexique, are specially noteworthy ; Prince Felix Salm-Salm’s 
Diary gives valuable information as to his decline and fall. 
Ulick Ralph Burke's Life of Benito Juarez (London, 1894) 
is of considerable value and interest. For the period since 
1887 information in English must bo sought chiefly m magazine 
articles: Matias Romero, “The Garza Raid and its Lessons,” 
North American Review, September 1892 ; Don Agustin Ituh- 
bidb, “Mexico under Diaz, ibid. June 1894 ; Romero, “The 
Philosophy of Mexican Revolutions,” ibid. January 1896 ; and 
0. F. Lummis, “The Awakening of a Nation,” Harper's Magazine, 
1897, February March, and April, are valuable, as giving informa- 
tion (especially the last named) and points of view. Van Dyke, 
“Politics in Mexico,” Harper's Magazine , 1885, vol. lxxi., gives 
particulars of the opposition to Gonzalez's debt conversion scheme 
of 1884. President Diaz’s message of November 1896, giving an 
account of his stewardship from 1884 to that year, Iieb been 
translated into French (Rapport du GMral Porfirio Diaz ... A 
ses Compatriotes snr les Actes de son Administration , Ac.), edited 
by Auguste GIgnin, Paris, 1897. Tho early constitutions of the 
BLepublic have been published (in Spanish) in three volumes ; 
a study of that of 1857 by B. Moses (of the University of 
California) is in the Annals of the American Academy of 
Political Science , n. i. 1891. Many books, chiefly American, 
have boen written on Mexico of late years from a tourist’s 
standpoint. Mrs Alec Tweed ie’s Mexico as I Saw It (London, 
1901) contains valuable information personally obtained from 
good authorities in Mexico, and some interesting experiences 
of President Diaz. (j. s. ma.) 

Mexico, a state of the Republic of Mexico, bounded 
on the NT. by the state of Hidalgo, on the E. by Puebla 
and Tlaxcala, on the S. and S.E. by Morelos, on the S. 
and S.W. by Guerrero, and on tho W. by Michoacan, with 
an area of 9250 square miles. It is one of the most 
important agricultural and industrial states. The leading 
manufacturing industries are cotton and woollen goods, 
bricks, dairy products, wines, glass-ware, flour mills, 
sugar, distilleries, potteries, <kc. The state is divided 
into fifteen districts. The capital, Toluca (population, 
23,150), 46 miles from Mexico City, is a handsome town, 
containing fine public buildings ; also cotton ihills, 
breweries, oil and flour mills, ice factories, &c. Amongst 
other towns in tho state are Zumpango (9090), Lerma 
(71 $7), San, Jose de Malacatepec (6551), Tenango del 
Valle (5465), Metopec (5189). 

MexiCOf a city of Missouri, U.S.A., capital of Audrain 
county, at the intersection of the Chicago and Alton and 
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the Wabash railways, north-east of the centre of the state, 
at an altitude of 831 feet Its site is uneven and hilly, 
and the street plan irregular. It is the seat of Hardin 
College, a Baptist institution for women, founded in 1873, 
which in 1899 had 23 instructors and 252 students. 
Population (1890), 4789; (1900), 5099, of whom 111 
were foreign-bom and 948 were negroes. , 

Mexico City, capital of the Mexican Republic, 
situated in the centre of a high plain, 7460 feet above 
sea-level, 263 miles west of Vera Cruz by rail. It has 
undergone considerable improvement, and a very large 
increase of the suburbs has also taken place. The prin- 
cipal undertaking has been the great canal scheme for 
the drainage of the Mexican valley, completed in 1898 at 
a cost of $18,000,000. Almost equally important has 
been the introduction of a complete sewage system on the 
best scientific principles, a special feature being the 
flushing of the main drains by fresh water supplied by 
a pumping engine. The streets are lighted by electricity, 
and there is an adequate system of tramcars, formerly 
drawn by mules, but now on many lines propelled by 
electricity. In 1898 all the various hospitals were merged 
in one structure, consisting of thirty-five buildings on the 
scientific plan of pavilions, the whole erected at a cost of 
$800,000. A new prison has been erected, and also a fine 
new House of Congress. The industries have multiplied 
as well as increased. There are large cotton, linen, and 
paper factories, brick works, cork factories, soap works, 
machine factories, «fec. There are many large foreign 
business houses — German, French, English, and Chinese 
— the Germans having almost a monopoly in the hard- 
ware trade. Fopulation (1895), 329,774; (1900), 368,777. 

Meyer, Julius Lothar (1830-1895), German 
chemist, was born on 19th August 1830, at Varcl in 
Oldenburg. Determining to adopt the profession of his 
father, who was a physician, he went to study medicine 
first at Zurich University in 1851, and then, two years 
later, at Wurzburg, where he had Virchow as his teacher 
in pathology. Even before he took his doctor’s degree 
(1854), the influence of Ludwig, under whom he studied 
at Zurich, had decided him to devote his attention to 
physiological chemistry, and with that end in view he 
went, after his graduation, to Heidelberg, where Bunsen 
held the chair of chemistry. There he drifted still farther 
from medicine, and was so influenced by Kirchhoff’s 
mathematical teaching that he took up the study of 
mathematical physics at Konigsberg under F. E. Neumann. 
In 1859 he became Privat-docent in physics and chemistry 
at Breslau, where in the preceding year he had graduated 
as Ph.D. with a thesis on the action of carbon monoxide 
on the blood. In 1866 he accepted a post in the School 
of Forestry at N eustadt-Eberswalde, but soon moved to 
Carlsruhe Polytechnic. There he had an opportunity of 
utilizing his early medical training to great practical 
advantage, for during the Franco-German campaign the 
Polytechnic was used as a hospital, and he took an 
active part in the care of the wounded. Finally, in 1876, 
he became professor of chemistry at Tubingen, where he 
died on 11th April 1895. His name is best known for 
the share he had in the periodic classification of the 
elements. He noted, as did Newlands in England, that if 
they are arranged in the order of their atomic weights 
they fell into groups in which similar chemical and 
physical properties are repeated at periodic intervals ; and 
in particular he showed that if the atomic weights are 
plotted as ordinates and the atomic volumes as abscissae, 
the curve obtained presents a series of maxima and 
minima, the most electro-positive elements appearing at 
the peaks of the curve in the order of their atomic weights. 
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His book on Die modemcn Theories der Chemie , which 
was first published in Breslau in 1864 and has passed 
through many editions, contains a discussion of this and 
other relations between the atomic weights and the 
properties of the elements. In 1882 he received from the 
Royal Society, at the same time as Mendeleeff, the Davy 
medal in recognition of his work on the Periodic Law. 
A younger brother, O. E. Meyer, became professor of 
physics at Breslau in 1864. 

Meyer, Victor (1848-1897), German chemist, was 
born at Berlin on 8th September 1848, and studied at 
Heidelberg University under Bunsen, Kopj>, Kirchoff, and 
Helmholtz. At the age of twenty he entered Baeyer’s 
laboratory at Berlin, and began original work in organic 
chemistry, attacking among other problems that of the 
composition of camphor. In 1871, on Baeyer’s recom- 
mendation, he was engaged by Folding as his assistant at 
Stuttgart Polytechnic, but withiu a year he left to succeed 
Wislicenus at Zurich. There he remained for thirteen 
years, and gained for himself a high place among con- 
temporary chemists. It was during this period that he 
devised his well-known method for determining vapour 
densities at high temperatures (see Chemistry in these new 
volumes), and carried out his experiments on the dissocia- 
tion of the halogens with groat heat, though it is to bo 
noted that ho himself never went so far as definitely to 
assert the decomposition of chlorine. In 1882, on the 
death of Weitli, he undertook to continue the latter’s 
lectures at the University on benzene derivatives, and his 
preparations for this task led him to the discovery of 
thiophon. In 1885 he was chosen to succeed Hiibnor 
in Gottingen, where stereo-chemical questions especially 
engaged his attention ; and in 1889, on the resignation of 
his old master, Bunsen, he was appointed to the chair of 
chemistry in Heidelberg. He died on 8th August 1897. 
In recognition of his brilliant experimental powers, and 
his numerous contributions to chemical science, lie was 
awarded the Davy medal by the Royal Society in 1891. 

Meziferes, chief town of department Ardennes, 
France, 152 miles north-east of Paris, an important junction 
on railway from Paris to Namur. It is now a fortified 
place of the second class. The walls have been demolished, 
detached forts having been erected outside their circle. 
There is a monument in memory of those who fell during 
the war of 1870-71, when the town was captured by the 
Prussians ; also, a statue of Bayard. The church, which 
suffered severely in 1870-71, has since been restored. 
Population (1891), 4675; (1901), 7884. 

Meztthogyes, a market town of Hungary, in the 
county of Csan&d, 31 £ miles by rail north-west of Arad, 
with 6000 inhabitants. In the district is a great horse- 
breeding establishment founded in 1 785 in connexion with 
a model farm. The town has a sugar refineiy, a steam 
mill, and seven distilleries. 

Mezzotint. See Engraving. 

MhOW, town of Central India, with British military 
cantonment, within the native state of Indore, on the 
Malwa branch of the Rajputana Railway between Khandwa 
and Rutlam, 13 miles south of Indore. Population (1881), 
27,227 ; (1891), 31,773. It is the headquarters of a 
military division, with a strong force of all arms. There 
are two high schools, a Zoroastrian and a Canadian mission, 
the Dorabji Pestonji dispensary, with an endowment of 
Rs.28,500, and a gaol. The number of police is 135, 
and the expenditure on public works in 1897-98 was 
Rs.61,220. 

Miaffao f a town on the southern coast of the pro- 
vince of Iloilo, island of Panay, Philippine Islands. It 
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has a ©pol and healthful climate. TI 10 neighbouring country 
is hilly and sterile, but produces sibucao in considerable 
quantities* The weaving of fabrics of abaci {Musa textilis) 
and i&ne-apple fibre is the most important local industry. 
The language is Panay-Visayan. Population, 22,000. 

MlaMkly Zavod, gold-mining centre and town 
of Russia, in the Urals, government of Orenburg, district 
of Troitsk, 4 miles from Mias railway station. The average 
annual extraction of gold amounts to 17,280 oz. Popula- 
tion, 10,580. 

Mlautxe. See Lolos. 

Michigan, one of the north central states of the 
American Union, lying in the valley of the Great Lakes. 
It is composed of two peninsulas, of which the northern, 
or as it is commonly called, the upper peninsula, is rich in 
minerals of various kinds ; the southern, or lower peninsula, 
is adapted to agriculture. 

Population. — In 1880 the population was 1,636,937 ; 
in 1890 it was 2,093,889. In 1880 the density per square 
mile was 27*80, and in 1900 it had risen to 41*1. In 1900 
the total population had increased to 2,420,982. During 
the last twenty years of the 19th century the natural 
increase averaged 16*6 per cent per year. Tho centre of 
population has been gradually moving northwards and 
westwards. In 1900, 541,653 inhabitants (22*4 per cent, 
of the population) were of foreign birth, and 22,419 (0*9 
percent, of the population) were coloured, including 15,816 
negroes, 240 Chinese, 9 Japanese, and 6354 Indians. 
In 1894, 200,447 were natives of British America ; 96,384 
of Great Britain and Ireland; 143,057 were Germans; 
36,370 were from the Scandinavian peninsula; 32,868 
were from Holland. These nationalities constituted 89 
per cent of the foreign population. There are eighty-five 
organized counties in the state, and seventy-eight incor- 
porated cities. Ten cities had more than 15,000 inhabit- 
ants in 1900 : Detroit, 285,704 ; Grand Rapids, 87,565 ; 
Saginaw, 42,345 ; Bay City, 27,628; Jackson, 25,180; 
Kalamazoo, 24,404; Muskegon, 20,818; Port Huron, 
19,158; Battle Creek, 18,563 ; LanBing, 16,485. Niue 
cities had between 10,000 and 15,000 inhabitants: 
Ann Arbor, 14,509; Manistee, 14,260; Ishpeming, 
13,255; West Bay City, 13,119; Flint, 13,103; 
Menominee, 12,818; Alpena, 11,802; Sault Ste Marie, 
10,538; Marquette, 10,058. The proportion of population 
of incorporated cities and villages to tho total population 
of the state was 50*1 per cent. The so-called urban 
population, classing as such all persons in cities of 8000 
inhabitants or more, amounted to 747,334, or 30*9 per 
cent, of the total population, as against 26*1 per cent, in 
1890. The death-rate in 1900 was 13*9 for the entire 
state. For the rural districts and the cities of less than 
8000 inhabitants it was 13*3 ; for the rest of the cities it 
was 15*3. 

Education.— At an early dato Michigan obtained from the general 
{government two townships of land for the 8up|)ort of a univer- 
sity, and, like many other Wostorn states, one section in each town- 
ship in the state for tho supjiort of schools. Tho funds received 
from the sale of these lands are held by the state as trust funds 
on which interest is paid. The annual income acoruing to the 
University of Michigan from this source is $38,500. The 
school fund held by the state amounts to (4,694,625, and the 
income distributed to the schools from this source amounted to 
$619,430 in 1398. There are still over 190,000 acres of school 
land unsold ; the university lands aro almost entirely disposed of. 
The state holds a sum of $625,790 as a trust fund for tne Agri- 
cultural College, and $66,128 as a normal school fund. In addition 
to these suras, the public schools received $636,982 from state 
specific taxes on corporations in 1898. These sums, supplemented 
by district taxation, show an annual expenditure of $/,867,646. 
In 1898 the ungradod school districts, numbering 6485, enrolled 
208,751 pupils, while the graded school districts, 672 in number^ - 
enrolled 287,274. The total school attendance iu 1898 was 


541,490. In 1900 the number of pemons of school sgS (5 to 90 
yearn inclusive) was 790,275* The higher public Institutions 
of learning are the University, which in 1900 had 8441 students, 
and 225 persons on the teaching staff; the State Normal College, 
with 979 students and 46 teachers ; the Central Normal School, 
with 314 students and 14 teachers ; the Agricultural Collage, with 
528 students (1899) and 85 teachers ; the Northern State Normal 
School at Marquette, with 90 students and 6 teachers ; the College 
of Mines, with 122 students and 17 teachers. In 1894, 5*7 per 
cent, of all persons of both Boxes over five years of age cohid not 
read or write. The illiterates twenty-one years of age and over 
were 27 per cent, of the population. In 1900, when the total 
male population twenty -one years of age and over numbered 
719,478, 39,230 (of whom 26,823 were foreign-born) could not 
write. 

Religion.— There were in 1894, 3936 church organisations holding 
property valued at $20,775,156. The six largest denominations 
are the Methodists, with 1044 churches and $4,263,835 worth of 
property ; the Baptists, with 370 churches and $1,977,910 worth of 
projwrty ; the Lutherans, with 364 churches and $1,633,675 worth 
of property ; the Roman Catholics, with 862 churches and $4,539,386 
worth of property ; the Congregationalists, with 284 churches and 
$1,701,900 worth of property ; the PresbytorianB, with 238 churches 
and $2,318,850 worth or projmrty. 

Charitable and Reformatory Institutions . — Tho Bchool for the 
deaf at Flint and the school for the blind at Lansing may be 
classed as educational as well as charitable institutions. , In 1898 the 
former had 412 pupils and the latter 109. The state public school 
for dependent and neglected children is situated at Ooldwater ; in 
1898 the pupils numbered 529. The state has established an 
industrial homo for boys at Lansing, an industrial school for girls 
at Adrian, a homo for the feeble-minded at Lapeer, and the 
Michigan Soldiers’ Home at Grand Rapids. Public institutions for 
the improvement of criminals are the stato prison at Jackson, the 
state house of correction and reformatory at Ionia, and the 
house of correction and prison at Marquette. There are asylums 
for the insane at Kalamazoo (1308 patients), Pontiac (1057 patients), 
Traverse City (1011 patients), Newberry (800 patients), and Ionia 
(245 patients). 

Agricultural Products. — Wheat continues to be the most im- 
portant agricultural product. The acres sown in 1898 were 
reported as 1,698,453, and the amount produced as 83,006,869 
bushels. The yield in bushels of other principal cereals is : Indian 
com, 37,250,938 ; oats, 27,529,558 ; clover seed, 86,373. In the 
same year 1,890,181 tons of hay wero raised, and 22,355,520 
bushels of potatoes. Tho number of acres in the apple orchards 
decreased slightly during the last quarter of the 19th century, hut 
in 1898, 6,024,975 bushels wore raised. The acreage of peach 
orchards has grown with slight fluctuation. In 1881 there were 
12,908 acres of peach orchards ; in 1891 there wero 20,124 acres ; 
in 1898 there were 50, 148. Of peaches 413, 41 8 bushels were sold in 
1880, and in 1898, 1,872,147 bushels wero grown. The raising of 
small fruit has also considerably developed since 1890. 

Lumber. — The lumber ijidustiy has materially diminished be- 
cause of the rapid consumption of the standing timber. It has 
been estimated that Michigan had originally at least 150 billion 
feet of white pine. In 1897 not more than 10 billion feet 
were standing, and this was probably a large estimato. The 
largest out of lumber over made in a single year was in 1888, when 
the production is believed to have exceeded 4,200,000,000 feet. 
Since that time the decrease has been very marked. The following 
figures, though not official, are trustworthy, and include tho cut of 
white pine, hemlock, and hard wood : — 


Year. Lumbar— feet. 

1885 . . 3,578,138,732 . 

1890 . . 4,085,767,849 . 

1895 . . 2,731,029,535 . 

1899 . . 2,328,575,135 . 


Shingles. 

2,574,675,900 

2,469,878,750 

1,360,535,500 

1,444,578,000 


The eastern portion of the southern peninsula has boon nearly 
cleared of pine timber ; along tho Saginaw river in 1899 there were 
probably not more than about 225,000,000 feet of timber cut. In 
Muskegon, where in a single year the out lias reached 750,000,000 
feet, there arc now only two or three mills, with an output of not 
far from 70,000,000 feet. The upper peninsula still has a good 
deal of lumber, but it is rapidly disappearing. In 1888 the 
Menominee River Boom Company handled 518,708,492 feet; in 
1898 only 291,229,121 feet. 

Fisheries .— Tho state through the agency of a commission has 
done valuable work in propagating fish and in protecting the 
natural industry. There arc four state hatcheries, from which in 
two years (1897, 1898) 202,722,350 fish were planted in the waters 
of the state. , The catch of all kinds in 1897 amounted to 32,602,741 
pounds, valued at $709,831. 

Minerals. —Michigan produces more iron ore than any othet 
state. The high quality of the ore and the unusual shipping 
facilities make the iron industry exceedingly important In 1898 
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and 1899 the output wee very large, amounting in the former year 
to 7,880,319 tone, in the latter to 9,266,524. Copper-mining has 
greatly developed. The oopper companies have distributed in 
dividends 896,933,120 since the beginning. Of this sum $6,900,000 
was divided or declared for payment in the first half of 1899. For 
1899 the production of refined copper was 146,950,388 pounds. 
The output is 28 per cent, of the total production in the United 
States. Montana is the only state producing a larger amount. 
The Oalumet and Hecla mine now employs 5000 men, and in 1899 
turned out 89,610,963 pounds of oopper. Michigan retains its 
position as first in salt production m the United States. The 
number of barrels manufactured in 1898 was 4,171,916, valued at 
about $2,000,000. Large manufactories of soda ash and allied pro- 
ducts have been established near Detroit, obtaining brine from deep 
wells. The coal deposits have attracted attention. In addition to 
those near Jackson, new mines have been opened in the Saginaw 
valley. The output in 1899 was 624,708 tonB, and there arc in- 
dications of a great development. There are many large bods of 
pure marl fitted to make the finest quality of Portland cement, for 
the manufacture of which companies havo been organized and 
factories built. The daily production of cement for 1900 was 
estimated at 500 barrels. 

Manufactures. — In 1900 Michigan ranked tenth among the 
states of the Union in tho valuo of its manufactured products. 
The general increase in manufacturing industries during the decade 
1890-1900 is shown by the following table 

! Per 

1890. 1900. conk or 

increase 


Number of establishments 12,127 16,807 38 *6 

Capital .... $262,412,240 $284,097,133 8'3 

Salaried officials, clerks, Ac. 15,267 1 13,858 9 *2 2 

Salaries .... $11,364,892 1 $12,562,855 10 5 

Wage - earners (average 

number) . . . 148,674 162,355 9*2 

Total wages . . . $54,982,906 $66,467,807 20*9 

Miscellaneous expenses . $18,348,381 $25,495,423 39*0 

Cost of materials used . $154,521,918 $199,559,905 29*1 

Value of products . . $277,896,706 $356,944,082 28*4 


Statistics of twelve of the prinoipal industries are as follows : — 


Industry. 

Number 
of Estab- 
lishments. 

Capital. 

Value of 
Products. 

Agricultural implements 

59 

$8,932,344 

$6,339,508 

Carriages and waggons 

299 

7,933,269 

6,693,209 

7,603,858 

11,205,602 
9,920,780 ! 

Cars, steam railway 

4 

Chemicals .... 
Flouring and grist-mill pro- 

51 

5,364,724 

| 

ducts .... 

Foundry and machine -shop 

765 

7,933,587 

23,593,991 

products .... 

364 

19,596,771 

13,900,789 

20,615,864 

Furniture .... 

124 

14,614,506 

Iron and steel 

Leather (tanned, curried, and 

10 

3,869,050 

5,902,058 • 

finished) .... 

27 

5,214,042 

6,015,690 j 

Liquors, malt 

77 

6,236,484 

5,296,825 j 
54,290,520 | 

j 

Lumber and timber products 
Lumber, planing - mill pro- 

1705 

67,379,898 

ducts .... 

235 

8,571,453 

12,469,532 j 


Tho making of furniture 1 b one of the greatest industries of the 
stato ; in Grand Rapids alone, which is the centre of the furniture 
business, $7,494,60/ worth of product was manufactured in 1900. 
One factory in 1899 consumed 2,800,000 foot of veneering and 
4,800,000 feet of lumber. Half-yearly fairs are held in Grand 
Rapids, to which manufacturers ra various parts of the country 
send exhibits, and which are attended by buyers from all over the 
world. In 1897 the legislature passed a law offering a bounty of 
one cent for every pound of sugar manufactured for the years 1897 
and 1898. In 1900 there were nine large beet sugar factories, with 
an aggregate invested capital of $4,013,743 and employing 437 
persons. In the year ending 81st May 1900 the product of these 
factories amounted to 33,708,283 1 b. 

Railways. — There are 81 lines of railway, with a singlo track 
mileage of 10, 497 miles. The capital stook is $441 , 685, 405. Their 
gross 'parnings in 1899 amounted to $182,144,820, and tho net 
earnings to $56,827,574. During that year 48,195,594 passengers 
were carried and 102,456,846 tons of freight handled. The chief 
lines are tho Michigan Central, the Chicago and Grand Trunk, the 
Lake Shore and Michigan Southern, and the Pero Marquette. Be- 
s ides the se th ere are many inter-urban electric lines. 

1 Inoludes proprietors and firm members, with their salaries. 

* Decrease. 


Banks,— At the end of 1899 there were 187 state banks, 3 
trust companies, and 80 national banks. The state banks and 
trust companies had as their paid-up capital $12,262,100, with 
surplus ana undivided earnings of $5,090,821. The following table 
will show the depositors and the suras deposited on 31st December 
1899 : — 


Banks. 

Class of 
Deposit. 

No. of 
Depositors. 

Hums on 
Deposit. 

Average 
to each 
Depositor. 

187 State 
80 National 

/ Commercial 
\ Savings 
Commercial 

77,857 

216,488 

87,423 

$ 

86,772,566 

62,660,212 

49,920,532 

$ 

472 

290 

571 

i„. 


381,768 

] 149,858,310 

| 391 


Thus the total sura on deposit was nearly $60 for every inhabitant 
in the state. 

Fvnarwes . — The financial condition of the state has for many years 
been peculiarly good. On 80tli June 1900 the treasury held a cash 
Malice of $2,501,557, while there was a total bonded indebtedness 
of only $500,000, most of which was borrowed to defray the war 
expenses in 1898. There is also a trust-fund debt of $6,273,144,. 
on which interest is paid for the support of various Htate educational 
institutions. The aggregate value of property according to tax 
appraisal in 1896 was $1,105,100,000. A ro- equalization was mode 
in 1901, in accordance with which the appraisal was $1,678,100,000, 
because a groat deal of personal property not before listed had boon 
spread on tho rolls. In 1896 the rate of taxation was 1*87 mills on 
the dollar ; the next year it was 2*154 mills ; in 1898 it was 1*96 
mills, or a little less than one- fifth on 1 per cent. The proceeds 
from tho direct taxes on real and personal property amounted in 
1900 to $8,725,835. In the samo year $1,138,946 were received 
from specific taxes on corporations. 

History.— Thu Republican party lias been successful in every 
election lor governor except in 1882 and 1890, and since the forma- 
tion of the party in 1854 has controlled tho government, with the 
exception of four years. The constitution of 1850 still remains the 
fundamental law. The salaries ]>aid under it to a number of the 
state officers were very small, and various amendments providing 
for an increase have usually been rejected. The salaries of the 
governor and tho circuit judges have been increased. The Supreme 
Court is now composed of five justices, one of whom is chosen every 
two years. The state is divided in thirty-Bix judicial circuits, on 
some of which there arc several judges. 

Authokities. — Cooley. Michigan , A History of (Governments 
( American Commonwealths). Boston, 1885. — See also tho State 
Census Reports lor 1884 and 1894, published at Lansing two years 
later in each case, the Legislative Manuals , &c., for 1899-1900 
(Lansing, 1899), and tho reports of the various state officers for the 
yoar 1898 and 1899 (Lansing). (a. C. M.) 

Michigan City, a city of Laporte county, Indiana, 
U.S.A., on Lake Michigan, near its southern end, and on 
three railways, tho Chicago, Indianapolis, and Louisville, 
the Lake Erie and Western, and the Michigan Central, in 
the north-western part of the state, at an altitude of 600 
feet. The city has a large trade by lake and rail, and 
varied manufactures. Population (1890), 10,776 ; (1900), 
14,850, of whom 3662 were foreign-born and 197 were 
negroes. 

Michigan, University of, the largest and 
most influential of the state universities of the United 
States, situated in Ann Arbor, Michigan, a city of 14,500 
inhabitants, 40 miles from Detroit. It is the head of the 
state system of public instruction. Founded in 1837, it 
opened its doors in 1841, and graduated its first class in 
1845. In 1900 its students numbered 3441. The enrol- 
ment in the different departments, including duplicates, 
was as follows: Literature, Science and the Arts, 1561 ; 
Engineering, 280 ; Medicine and Surgery, 500 ; Law, 882 ; 
School of Pharmacy, 76 ; Homoeopathic Medical College, 
70 ; College of Dental Surgery, 247. The teaching staff 
numtes 230 men. The five libraries, general, law, medical, 
dental, and homoeopathic, contained, in 1899, 133,206 
volumes. The laboratories are numerous and well equipped. 
The higher degrees (Ph.D. and Sc.D.) are conferred 
only on examination. The university is co- educational, 
the ratio of men to women in all departments being about 

S. VI. — 93 
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four to one, but in the literary department 5*6 to 4*4. 
The institution is supported partly by the income of its 
endowment fund, partly by fees, partly by appropriations 
from the state treasury. The total receipts for the fiscal 
year ending 30th June 1899 were $530,000. 

Mlchoacan dm Ocampo, a state of Mexico, 
bounded on the N. by Guanajuato, on the N.E. by the 
states of Mexico and Queretaro, on the S.E. by the state 
of Guerrero, on the S.W. by that of Colima, on the W. by 
Jalisco, and on the S. by the Pacific. Its area is 22,881 
square miles. The population in 1879 was 661,534, and 
in 1900 it was 935,849. It is mountainous, and has a 
wonderfully rich vegetation, and is also one of the richest 
mining sections of Mexico, gold, silver, copper, iron, cinna- 
bar, lead, sulphur, coal, marble, <fcc., being found in abund- 
ance. Foreign trade is carried on through tho ports of 
Vera Cruz and Manzanillo and the frontier towns of Paso 
del Norte and Nuevo Laredo. The total trade amounts 
on an average to about $25,000,000 a year. The Mexican 
National and' the Mexican Central railways traverse the 
state. The manufacturing industries supply most of the 
local wants. The capital, Morelia, has 33,890 inhabitants. 
Amongst other towns are Zamora (10,373), Uruapan (9276), 
Angangueo (9115), La Piedad (8876), Sahuayo (8443), 
l*uruandiro (7782), Patzcuaro (7082), Zitacuaro (6207), 
Tacambaro (5369). 

IMICrOfflMla. — The three insular groups comprised 
under the expression Micronesia — Carolina *, Mariana s 
or Ladrmes , and Pelew or Palao Islands — have been the 
scene of sweeping political changes, and of archaeological 
discoveries of exceptional interest. Since their discovery 
by Spanish navigators in the 16th and 17th centuries 
all the groups had been recognized as Spanish territory 
till the year 1885, when the Germans, after proclaim- 
ing the New Britain and Admiralty Archipelagos (see 
Melanesia), took possession of Yap (Wap), one of the 
largest of the western Carolinas. Before that time Spain 
never had occupied this or any other member of the group, 
or even had any relations at all with the Archipelago, 
except indirectly through the natives of Guam, largest of 
the Marianas, by whom most of the local trade of the 
Archipelago is even still carried on. Nevertheless an 
energetic protest was at once raised, and on the question 
being referred for arbitration to the Papal Court, an 
award was given by Pope Leo XIII. in favour of the 
Spanish claim to all the Carolinas. Thereupon a treaty 
(December 1885) was concluded between Germany and 
Spain, in which the Sjwuiish sovereignty over the 
Carolinas and Pelews was recognized, and the groups 
defined as lying between the limits of the equator and 
11° N. and 133°-164 w E. A first attempt was now 
made by Spain to bring about an effective occuj&tion, 
and the Archipelagos were divided into two administrative 
districts — the Eastern Carolinas and the Western 
Carolinas with the Pelews. But the new system of 
government was resented by the natives, and a general 
revolt in the large island of Ponajte had to be suppressed 
with much bloodshed in September 1890, This was the 
last act of sovereign authority exercised by Spain in these 
waters, and the Spanish flag disappeared from the Pacific 
insular world in June 1899, when the whole of Micronesia, 
with the solitary exception of the island of Guam, was sold 
to Germany. Micronesia comprises altogether about 680 
islands and islets, stretching from west to east for over 
2000 miles, but with a total population of perhaps less 
than 50,000. All the islands are of low coralline formation 
except the Pelews and Yap in the west, Ruk in the centre, 
and Ponape and Kusaie in the east, which are of a rugged 
hilly character, rising from about 800 to nearly 3000 feet 


in altitude. In the central and eastern parts of Micronesia 
most of the foreign trade is in the hands of Japanese, 
American, and German shippers, who forward considerable 
quantities of copra, bkk*d&mer (se&rcucumber), vegetable 
ivory nuts, turtle-shell, and pearl-shell. In 1898 the 
copra exported from the Carolinas was stated to exceed 
4,000,000 lb weight, of which nearly half was shipped at 
Yap. » 

The inhabitants of Yap on the western fringe of Mioronesia are 
noted for possessing the most extraordinary currency, if it can be 
so called, in the whole world. Besides tne ordinary y . 
shell money, there is a sort of stone coinage, consist- z* 9 ** 
ing of huge calcite or limestone discs or wheels from moB y* 

6 inches to 12 feet in diameter, and weighing up to nearly five 
tons. These are all quarried in the Pelew Islands, 200 mfiee to 
the south, and are now brought to Yap in European vessels. 
But some were in the island long before the arrival of the whites, 
and must consequently have been brought by native oanoes or on 
rafts. The stones, which are rather tokens than money, do not 
circulate, but arc piled up round about the chief’s treasure-house, 
and appear to bo regarded as public property, although it is hard 
to say what particular use they can serve. Mr Christian con- 
cludes that they are “more for show and ornament than for 
use.” In Ponape and Kusaie, towards tho eastern verge of the 
Carolina group, Herr Kubary, Mr F. J. Moss, and later Mr 
F. W. Christian, have made Borne remarkable discoveries amid 
the massivo stone structures which were long known to exist 
in those islands, as well as in several other parts of the Pacifie 
Ocean. None of tho colossal remains hitherto described appear 
to have been erected by the present Melanesian or Polynesian 
peoples, while their wide diffusion, extending as far as Easter 
Island, within 400 miles of the New World, points to the occu- 
pation of tho Pacific lands by a prehistoric race which had 
made some advance in general culture. The Funafuti borings 
(1897) show almost beyond doubt that Polynesia is an area of 
comparatively recent subsidence. Hence the land connexions 
must have formerly been much easier and far more continuous 
than at present. The dolmen -builders of the New Stone Ago 
are now known to havo long occupied both Korea and Japan, 
from which advanced Asiatic lands they may have found little 
difficulty in spreading over the Polynesian world, just as in the 
extreme west they were able to range over Scandinavia, Great 
Britain, and Ireland. To Neolithic man, still perhaps represented 
by some of tho more light-coloured and more regular-featured 
Polynesian groups, may therefore not unreasonably do attributed 
these astonishing remains, which assume so many different forms 
according to the nature of the locality, but seem generally so out 
of proportion with the present restricted areas on which they 
stand. With the gradual subsidence of these areas their culture 
would necessarily degenerate, although echoes of sublime thoo- 
gonies and philosophies aro still heard in tho oral traditions and 
folklore of many Polynesian groups. In the islet of Lele, olose to 
Kusaie, at the eastern extremity of Micronesia, the ruins present 
the appearance of a citadel with cyclopean ramparts bttilt of large 
basaltic blocks. There aro also numerous canals, and what look 
like artificial harbours constructed amid tho shallow lagoons. 

In Ponape the remains are of a somewhat similar character, but 
on a much larger scale, and with this difference, that while those 
of Lole all stand on the land, those of Ponape are 
built in the water. The whole island is strewn with 
natural basaltic prisms, sonic of great size ; and of this 
material, brought by boats or rafts from a distance of 
30 miles, and put together without any mortar, but 
sustained by their own weight, are built all the massive walls and 
other structures on the east side of the island. Ponape is of 
circular form, scarcely 16 miles in diameter, and with an area of 
340 square miles ; yet the walls of the main building near the 
entrauce of Metalanim harbour form a massive quadrangle 200 
feet on all sides, with inner courts, vault and raised platform 
with walls 20 to 40 feet high and from 8 to 18 feet thick. Some 
of the blocks aro 25 feet Tong and 8 foet in circumference, and 
many of thorn weigh from 3 to 4 tons. There are also numerous 
canals from 80 to 10Q feet wide, while a large number of islets, 
mainly artificial, covering an area of 9 square miles, have all been 
built up out of the shallow waters of the lagoon round about the 
entrance of the harbour, with high sea-walls composed of the same 
huge basaltic prisms. In some places the walls of this “ Pacific 
Venice,” are now submerged to some depth, as if the land had 
subsided since the construction of these extensive works. Else- 
where huge breakwaters had been constructed, the fragments of 
which may still be seen stretching away for a distance of from 
2 to 3 miles. Most observers, such as Admiral Cyprian Bridge 
and Mr Le Hunte, agree that these structures coula not possibly 
be the work of any of the present Polynesian peoples, ana 
attribute them to a now extinct prehistoric race ; that is, as here 
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•uggerted, the men of the New Stone Age from the Asiatic 
mainland. 

Authorities. —-J. S. Kubary. JBthnographische BeitrUge zur 
KsnrUniss des Karolinen-Archipel. Leyden, 1889-92. — -F. W. 
Christian. The Caroline Islands. 1900. — Dr F. H. H. 
Guillem aud. Australasia, voL ii. London, 1894. — De Adrade. 
Jffistoria del Conflict de las Carolina s, Ac. Madrid; 1886.— 
Montero y Vidai.. Ml Archipelago Filipino y las Marianas , 
Ac. yadrid, 1886. (a. H. K.) 

Microtomy is the term applied to the preparation 
of minute sections of organic tissue for the microscope. 
In 1875 the methods were yet in their infancy; their 
development has enabled observers to achieve the roost 
exact study of minute anatomy, in the case of small 
objects, which without these methods could only be 
investigated by the unsatisfactory process of focussing 
with the microscope through the solid object. It is 
not necessary here to detail at length the well-known 
wet method of preparing sections. Briefly, the tissue is 
soaked in a solution of gum, or of gum and syrup, and 
after being frozen by ether spray, or by a mixture of ice 
and salt, is cut into sections either by the Kutherford, 
Cathcart, or some similar section-cutter, or by apparatus 
which can be fitted to the more modern types of microtome 
referred to below. This method, which is to-day used 
mainly by pathologists, has two main disadvantages : the 
prolonged action of watery fluids on the tissues, and the 
impossibility of getting ribbons, each section having to be 
picked up separately. The general processes of the dry 
method employed in zoological and botanical microtomy 
are, up to a certain point, practically identical with those 
used for the preservation of animals and their tissues for 
other branches of microscopic work. In the first place the 
tissues must be killed; in the second, they must be fixed, 
i.e. y the protoplasm must be set or coagulated as far as pos- 
sible in the condition in which it appears in life; and in the 
third, they must be hardened , i.e., in most cases dehydrated. 
Killing may be effected by asphyxiation or narcotization 
•(nicotine, cocaine, chloral hydrate, Ac.) in special cases, but 
is generally achieved by fixing reagents, of which corrosive 
sublimate and other chlorides, picric, acetic, osmic, and 
•chromic acids, alone or in combination, chromates, and 
■strong alcohol, are the most usual. These serve to a great 
•extent also as hardening agents, but alcohol, used after 
them, completes this process effectively, and when not too 
strong (70 per cent.) is the best storage fluid. The second 
;set of processes relates to the staining , without which 
^transparent sections are almost invisible. The stains are 
divisible into general stains, which dye the tissue prac- 
tically uniformly and indifferently; and selective stains, 
which have affinity for special tissues or cell elements. Of 
the latter group some fasten on nuclei, others only on the 
chromatin of the nuclei; some on connective tissues, 
others on muscle fibres, and so on. It is probable that 
ithe action of all these selective stains is produced by 
•definite chemical combination with compounds originally 
present in, generated in, or introduced into the tissue 
selected. The most generally useful stains for ordinary 
work belong either to the cochineal series (borax-carmine, 
•carmalum, Ac.), or to the logwood series (haematoxylin, 
haemalum, iron hematoxylin, Ac.); in both of these 
great improvements have been introduced of late years by 
Dr Paul Mayer. The activity of these stains apparently 
•depends upon the presence of alumina or of some similar 
base. # For more special researches, such as cytology, neuro- 
pathology, neuro-histology, and so forth, greater depend- 
ence is placed on the coal-tar colours, the name of which 
is legion. Some of these, such as saffranin or gentian 
violet, are regressive stains ; that is to say, the tissues are 
overstained uniformly, and the superfluous colouring 
matter washed nut either by alcohol or by weak hydro- 


chloric acid from the unselected parts. # Others, such as 
methyl green, are progressive — that Is, the colour is 
brought up to the pitch required and the reaction promptly 
stopped. The coal-tar stains can be used singly, or in 
combinations of two or three. Some of the best, unfor- 
tunately, are not permanent. A third group of stains is 
furnished by such reagents as silver nitrate, gold chloride, 
and the like (impregnation stains), which can be made 
not only to stain, but also to deposit a fine metallic pre- 
cipitate on certain structures. In the case of small and 
delicate objects, the staining is done in the mass before 
any further preparation for sections, but with larger 
animals, or large pieces of resistent tissue, the stain is 
applied to the sections only. The processes so far men- 
tioned are applicable to many branches of microscopic work. 

When preparing tissues for sections the first step is 
complete dehydration, generally effected by bringing the* 
object into absolute alcohol. It is then transferred to one 
of a group of reagents, which are miscible with absolute 
alcohol, but would form an emulsion with water, and are 
solvents of the embedding medium. The embedding mass 
in most general use is paraffin wax, melting at a tempera- 
ture of 54° to 60° C., according to the character of the 
object and the thickness of section required. The object 
is transferred from absolute alcohol to benzol, chloroform, 
cedar oil, or similar fluid to the melted paraffin; the 
fluid diffuses and evaporates, leaving the tissues to be 
completely permeated by the paraffin. This process can 
be greatly hastened by the use of a partial vacuum. When 
impregnation is complete the paraffin is cooled rapidly so 
as to assume a homogeneous non -crystalline condition, 
and the tissue thus comes to form part of a block of soft 
but tenacious material, which protects it from damage by 
air or damp, and can be readily cut by a razor. The 
block is then trimmed to the form of a triangle or rect- 
angle, and fixed by a clamp or by local melting in the 
holder of the microtome. 

Numerous forms of excellent microtome have been 
evolved since 1 885. Some of these have distinct advantages 
over others, but with microtomes, as with other tools, the 
success of the results depends very largoly on the mani- 
pulator, for every one works best with his accustomed 
instrument. In one type of microtome the razor is attached 
at one end only to a heavy block, sliding backwards 
and forwards in a horizontal V-groove ; the i>araffin-block 
is fed to this either up a vertical guide (Schanze, ltoichert, 
Ac.), or up an inclined plane (Thoma-Jung). In another 
type. the razor is firmly clamped at both ends to diminish 
vibration, and the paraffin block advances to it at the end 
of a long lever on trunnion bearings (Cambridge rocker), 
or up a vertical guide (Minot types). 

In the selection of a microtome, apart from its steadiness, 
rigidity, accuracy of workmanship, and so forth, it must 
be borne in mind that, in general, simplicity of working 
parts means longer life, and that an elaborate u automatic ” 
mechanism, by which a single movement is translated into 
several in different directions, not only complicates the 
machine, but robs the operator of those alterations of pace, 
rigidity, pressure, Ac., which are often necessitated by the 
varying texture in different parts of the object cut. For 
general use by less skilful students in a laboratory, price, sim- 
plicity, and rapidity of work recommend the rocking micro- 
tome of the Cambridge Scientific Instrument Company, but 
it tends to fail at large or hard objects. For the all-round 
work of an investigator, its simplicity and finish have 
made Jung’s sliding microtome with the Naples improve- 
ments deservedly popular for many years; it can be 
fitted with special apparatus for cutting celloidin and frozen 
objects, and it can be relied upon to cut any tissue, how- 
ever difficult ; but it cannot be worked as rapidly as some 
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others, nor produce long ribbons of large objects. For 
this latter purpose the Minot-Becker, Minot-Zimmermann, 
and ReinhokL-Gilltay have been strongly recommended; 
these, however, are all of more complicated construction, 
with corresponding liability to uneven wear and damage ; 
they are highly “ automatic,” leaving nothing but pace 
under control of the operator, and they are (particularly 
the last) expensive. 

The sections, when cut by the microtome with the knife 
straight and the two sides of the rectangular paraffin 
block parallel to it, in most cases can be got off in a 
continuous ribbon, each sticking to its predecessor. This 
very desirable result generally can be insured by a coating 
of softer paraffin ; but if the object be large, or brittle, or 
of varying texture, it is safer to cut the sections singly 
from a triangular block with an oblique knife. The 
sections or ribbon are often not quite flat, but rolled, 
creased, or compressed; they must be flattened before 
being attached to the slide. It is possible to carry out 
these two processes simultaneously by covering the care- 
fully-cleaned slide with plenty of a very dilute solution of 
Mayer’s glycerine and albumen, and laying the sections 
on the fluid and the slide on a hot-plate ; as the water 
Incomes warm the sections flatten out, and as it evaporates 
they settle down on the slide, and are held there by the 
albumen (many other methods are in use). The slide is 
then warmed to melt the paraffin, and plunged into benzol, 
or some similar fluid, which removes the paraffin ; thence 
into absoluto alcohol which dehydrates and coagulates 
the albumen. If the tissue has not been stained en bloc , 
the sections can now be stained on the slide. After 
staining they are finally dehydrated, rendered transparent 
by oil of cloves, and mounted in xylol-dammar or Canada 
balsam. 

For ordinary work the paraffin method excels all others 
for rapidity, certainty, and cleanliness ; but for large and 
hard objects, or crumbling tissues (such as ova with a 
large quantity of yolk), some manipulators prefer to 
embed in celloidin. By this method, after dehydration, 
the tissue is soaked in a mixture of absolute alcohol and 
ether; thence transferred either to increasingly strong 
solutions of celloidin in the same mixture or to a thin 
solution which is then boiled down till strong. The 
celloidin mass is then hardened, at first, if necessary, by 
drying, afterwards by a bath of chloroform or its vapour ; 
it can then be cut in the microtome, either wet, or (if 
previously cleaned with cedar oil) dry like a paraffin 
block. The method is more tedious and more messy than 
the paraffin process ; but amongst its advantages must be 
reckoned that little or no heat is required, and that the 
embedding mass is transparent, though it does not allow 
of such thin sections as paraffin. 

The above accounts present an outline of the complex 
processes employed to-day, by which, on the one hand, 
sections 30 fi in thickness may be made through the entire 
human brain, and, on the other, organisms invisible to the 
naked eye may be cut into a long ribbon of consecutive 
sections 1 fi (one-thousandth of a millimetre) thick, every 
minutest fragment being retained in its proper place. The 
standard book on the subject is Bolles Lee’s Microtomist’s 
Vade Mecum (5th edition, 1900), but this should be 
used only to supplement direct practical training in a 
laboratory. (a. n. Fo.) 

Mlddelburff, ancient capital of the Dutch pro- 
vince of Zeeland, m the middle of the island of Wal- 
chercn, 4 miles north by east of Flushing, on the Bozen- 
daal -Flushing railway. There are steam tramway and 
steamboat service to Flushing, and canals to Veere and 
Arnemuiden. Flourishing agricultural markets, flour 
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and margarine factories, and trade in wood indicate partial 
revival of trade. In 1876 a large new dock was opened. 
The Zeeland society has increased its treasures with inaps, 
plans, and drawings relating to Zeeland — Zeelandia \ IUtu- 
trata — and a complete collection of the fauna and flora 
of the province. Population (1882), 15,939; (1898), 
18,635. 

Middalburff (Transvaal). See TeanbvaaiJ 

Mlddleboro, a town of Plymouth, Massachusetts, 
U.S.A., in the south-eastern part of the Btate, with an area 
of 73 square miles of rolling surface, interspersed with 
lakes and ponds. It contains several small villages, the 
largest of which bears the same name as the town. It is 
traversed by a branch of the New York, New Haven and 
Hartford Railroad. Population (1890), 6065 ; (1900), 
6885, of whom 920 were foreign-born. 

Mlddlatbrouffh— often spelt Middlesborough, 
though never locally, the charter having been granted 
under the first name — a municipal, county (1888), and 
parliamentary borough, seaport, and market town of 
Yorkshire, England, on the Tees, 238 miles by rail north 
of London. Among modern erections are a music hall, 
co-operative stores, and extensions of the public baths. 
The high school was enlarged in 1892. The municipal 
buildings, costing about £130,000, were opened in 1889; 
thither, lias been removed the free library. There are 
2 daily newspa{>er8. In 1888 the artificial channel branch- 
ing off from the river, by which the docks are reached, 
was declined from 23 to 28 feet and widened from 80 to 
200 feet, an extreme width of about 230 feet having been 
given at the mouth of the channel. The docks have also 
been enlarged to the extent of about 4 acres, and made 
accessible at all states of the tide for the largest vessels up 
to 8000 tons burden. There is nearly 1300 feet additional 
length of quay accommodation. Extensive tube works, 
wire mills, and oil works have become important. In 
1891 there were 5460 persons employed in the iron and 
steel trade, and 1437 persons in the making of machinery. 
The imports of foreign and colonial merchandise in 1898 
were valued at £1,081,693, against £773,485 in 1888. 
The exports of produce of the United Kingdom in 1898 
were valued at £4,592,415, against £2,675,795 in 1888. 
The export of iron of all sorts in 1898 was valued at 
£2,887,067 ; of machinery and mill work, at £186,152; 
of cotton yarn, at £397,94 1 ; of cotton manufactures, at 
£382,940. In 1900 the total value of the exports was 
£6,318,282. In 1901 the output of pig-iron at the 
furnaces within the port amounted to 1,920,000 tons 
(annual average of 1896-1901, 2,190,250 tons); and in 
the same year 960,785 tons of pig-iron and 353,649 tons 
of manufactured iron and steel were exported. 99 vessels 
of 35,806 tons were registered in 1888, 67 0^39,594 tons 
in 1900. Vessels entering the port in 1888 numbered 
3445 of 1,340,940 tons; clearances, 3619 of 1,380,279 
tons. Entrances in 1900 numbered 3495 vessels of 
1,843,165 tons; clearances, 3463 of 1,836,353 tons. 
Area of municipal and county borough, 2824 acres. Popu- 
lation (1881), 55,934; (1891), 75,532; (1901), 91,317. 

Middlesex, an inland county in the south-east of 
England. 

Area and Population . — The area of the ancient county 
as given in the census returns is 181,301 acres, of 283 
square miles, with a population in 1881 of 2,920,486, in 
1891 of 3,251,671, and in 1901 of 3,585,139, the number 
of persons per • square mile being 12,068, and of acres 
to a person, *05. The area of the administrative county 
is 149,046 acres, with a population of 792,225 in 190L 
31,484 acres of the ancient county were transferred under 
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the provision of the Local Government Act, 1888, to the 
county of London, and 771 acres to Hertfordshire; and 
under the London Government Act, 1899, South Hornsey 
has been transferred to London. The area of the regis- 
tration county is 178,754 acres, with a population in 1891 
of 574,999, and in 1901 of 810,213. Within this area 
the increase of population between 1881 and 1891 was 
50*99 per cent. The excess of births over deaths between 
1881 and 1891 was 75,765. 

The following table gives the number of marriages, 
births, and deaths, with the number of illegitimate births, 
for 1880, 1890, and 1899 


Yoar. 

Marriages. 

Births. 

. 

Deaths. 

Illegitima 

Males. 

te Births. 

Females. 

1880 

2104 

12,240 

6,332 

246 

201 

1890 

3149 

16,476 

9,290 

251 

246 

1899 

5309 

21,963 

11,860 

361 

314 


The following table shows the marriage-, birth-, and death- 
rates per thousand of the population, with the percentage 
of illegitimate births, for a series of years : — 



1870-79. 

1880. 

1880-89. 

1890. 

1889-98. 

1899. 

Marriage-rate 

10*4 

11-3 

Ill 

11*3 

11*7 

13*2 

Birth-rate . 

32*1 

32*9 

83 0 

29*5 

28*4 

27-3 

Death-rate . 
Percentage of 
illegitimate 
births 

18*8 

17*0 

16*5 

18-6 

14-7 

14*7 

3 6 

87 

3*5 

3;0 

3*1 

3-1 


Both tho birth-rate and deatli-rate aro below the average of all 
England. The number of Scots in the county in 1891 was 6066 ; 
of Irish, 5834 ; and of foreigners, 4409. 

Administration . — The ancient county is divided into so von par- 
liamentary divisions, and contains no parliamentary boroughs, 
excepting those now included in the county of London. The 
administrative county includes the following urban sanitary dis- 
tricts Acton (37,744), Brentford (15,171), Chiswick (29,809), 
Ealing (33,040), Edmonton (46,899), Enfield (42,738), Finchley 
(23,591), Friem Barnet (10,101), Greonford (819), Hampton 
(6812), Hampton Wick (2606), Hanwell (10,437), Harrow (10,220), 
Hendon (22 450), Heston and Isleworth (30,838), Hornsey (72,056), 
Kingsbury (757), Southall Norwood (13,200), Southgate (14,993), 
Staines (6686), Sunbury-on-Thames (4544), Teddington (14,029), 
Tottenham (J 02, 5 19), Twickenham (20,991), Uxbridge (8585), 
Woaldstone (5852), W # embley (4568), Willesden (114,815), Wood 
Green (34,183). With the exception of the City of London, 
which lias a separate police force, tho county of Middlesex 
is wholly within the Metropolitan Police District and jurisdiction 
of the Central Criminal Court. The administrative county has 
one court of quarter sessions, and is divided into eight petty 
sessional divisions. The ancient county, which is almost entirely 
in the diocoso of London and province of Canterbury, contains 
122 ecclesiastical parishes and parts of eleven others, exclusive 
of those now in tho county of London. Part of Stanwell parish 
is in the diocoso of Oxford. 

Education . — The number of elementary schools in the county 
on 31st August 1899 was 245, of which 84 were board and 161 
were voluntary schools. The average attendance at board schools 
was 435,298, and at voluntary schools 177,121. The total school 
board receipts for the yoar endod 29th September 1898 woro over 
£287,985. The income under the Agricultural Rates Act was 
over £1813. At Twickenham there is a training college for 
school -mistresses, and one at Spring Grove for mastors. At 
Whitton, Knollor Hall is a college for military musicians. In 1899 
there were twelve reformatory and industrial schools in the 
county. 

Agriculture.— Nearly two-thirds of tho area of the county is 
under cultivation, and of this about one-fourteenth is in permanent 
pasture. In 1899, 4316 acres were devoted to small-fruit cultiva- 
tion, and 3656 wore under wood. There is no heather land in the 
county. The following table gives the main divisions of the 
cultivated area at intervals from 1880 


Year. 

Total Area under 
Cultivation. 

Com 

Crops. 


Permanent 

Pasture. 

Fal- 

low. 

1051 

771 

1081 

1880 

1890 

1899 

117,087 

112,847 

102,198 

17,169 

12,811 

9,469 

14,161 

12,755 

10,876 

8236 

2806 

2617 

81,470 

80,873 

73,940 
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The following table gives particulars regarding the principal 
live stock during the samo years : — 


Year. 

Total 

Horses. 

Total 

Cattle. 

Cows or Heifers 
in Milk or in 
Calf. 

Sheep. 

Pigs. 

1880 

1890 

1899 

6183 

6240 

6279 

25,859 
20,878 | 
16,742 | 

16,790 

14,100 

9,096 

32,267 

21,368 

18,717 

10,962 

11,667 

13,271 


Industries and Trade.— According to the annual report for 1898 
of the chief inspector of factories (1900), the total number of per- 
sons employed in factories and workshops in 1897 was 23,922, as 
compared with 20,744 in 1896. Textile factories only employed 
27. In non-textile factories 20,497 persons were employed, as 
compared with 17,875 in 1896. Of this numbor 6148 were 
employed in tho manufacture of machines, appliances, convey- 
ances, or tools. Of the 3398 persons employed in workshops, 1894 
were employed in the clothing industries. The chief industries 
besides these aro brick- and tilo-making, malting, distilling, and 
soap-making. The gunpowder mills known as tho Houston Mills 
aro extensive establishments. 

Authorities. — Lysons. Parishes in the County of Middlesex. 
London, 1 800. —Trimen and Dyer. Flora of Middlesex. London, 
1869. — Whitaker. Otology , Memoirs of the Geological Survey. 
London, 1864. — Hartinq. Birds of Middlesex. London, 1866. 
— Transactions of the London and Middlesex Archaeological Society t 
London, from 1860. (h. b. w # .) 

Middleton, a municipal borough (1886) and 
market town in the Middleton parliamentary division of 
Lancashire, England, 5 miles north of Manchester on the 
Lancashire and Yorkshire Railway. There are chemical 
works and coal mines, but the staple industry is in 
cotton and silk. Population (1881), 19,750; (1901), 
25,178. 

Mlddletownp a city of Connecticut, TJ.S.A., capital 
of Middlesex county, on the west bank of the Connecticut 
river, 30 miles from its mouth, and on tho New York, 
New Haven and Hartford Railroad. It is well laid 
out, with broad, shaded streets, and has a good water- 
supply brought by gravity. Wesleyan University, which 
is situated here, hod, in 1899, 35 professors and in- 
structors, and was attended by 331 students, 75 of whom 
were women. Its property was valued at $1,983,133, 
and its income was $108,669. Population (1890), 9013; 
(1900), 9589, of whom 2316 were foreign-born and 127 
were negroes. 

Middletown, a city of Orange county, New York, 
U.S.A., on the Walkill river, in the south-eastern part of the 
state, at an altitude of 564 feet. It is on three railways, 
the Erie, the New York, Ontario and Western, and the 
New Y ork, Susquehanna and Western. Population ( 1 890), 
11,977; (1900), 14,522, of whom 1700 were foreign-bom 
and 480 were negroes. 

Middletown, a city of Butler county, Ohio, 
U.S.A., on the Miami river, on the Miami and Erie 
Canal, and on the Cincinnati, Hamilton and Dayton, the 
Cincinnati Northern, tho Cleveland, Cincinnati, Chicago 
and St Louis, and the Middletown and Cincinnati rail- 
ways, in the south-western part of the state, at an altitude 
of 667 feet. It has varied manufactures, among which 
the making of paper is prominent. Population (1890), 
7681 ; (1900), 9215, of whom 769 were foreign-born and 
314 were negroes. 

MlddletOWVl, a borough of Dauphin county, 
Pennsylvania, U.S.A., on the east bank of the Susquehanna 
river, 9 miles below Harrisburg, and on tho Pennsylvania 
and the Philadelphia and Reading railways, towards the 
south-eastern part of the state, at an altitude of 546 feet. 
Its manufactures are largely of iron and steel. Population 
(1890), 5080; (1900), 5608, of whom 340 were foreign-- 
bom and 289 were negroes. 
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Mldtl&t Paftha (1822-1884), Turkish statesman, 
the son of a civil judge, was born at Constantinople in 
1 822. His father, a declared partisan of reform, trained him 
for an administrative career, and at the age of twenty-two 
he was attached as secretary to Falk Effendi, whom he 
accompanied in Syria for three years. On his return 
to Constantinople Midhat was appointed Chief Director of 
Confidential Reports, and after a new financial mission in 
Syria was made second secretary of the Grand Council. 
His enemies, however, succeeded in ousting him from this 
|>ost, and caused him to be entrusted with the apparently 
impossible task of settling the revolt and brigandage 
rampant in Rumelia. His measures were drastic and their 
success was startling, and the Government made him an 
official of the first rank and restored him to his place 
in the Grand Council In similar vigorous fashion he 
restored order in Bulgaria in 1857. In 1860 he was 
made vizier and pasha, and entrusted with the govern- 
ment of Nisch, where his reforms were so beneficial that 
the Sultan charged him, in conjunction with Fuad Pasha 
and Ali Pasha, to prepare the scheme for adapting them 
to the empire which was afterwards known as the law of 
the vilayets. After further administrative work in his 
province, he was ordered to organize the Council of State 
in 1866, and was then made governor of Baghdad, where 
his success was as decisive as at Nisch, but attended with 
much greater difficulties. In 1871 the anti-reform in- 
fluence of the Grand Vizier, Mahmoud Nedim, seemed to 
Midhat a danger to the country, and in a personal 
interview he boldly stated his views to the Sultan, who 
was so struck with their force and entire disinterested- 
ness that lie appointed Midhat Grand Vizier in place 
of Mahmoud. Too independent, however, for the Court, 
Midhat remained in power only three months, and after a 
short governorship of Salonica he lived apart from affairs 
at Constantinople until 1875. 

From this time forward, however, Midhat Pasha’s career 
resolved itself into a series of strange and almost romantic 
adventures. While sympathizing with the ideas and aims 
of the “ Young Turkey ” party, he was anxious to restrain 
its impatience, but the Sultan’s obduracy led to a coalition 
between the Grand Vizier, the War Minister, and Midhat 
Pasha, which deposed him in May 1876, and he was mur- 
dered in the following month. His nephew Murad V. was 
in turn deposed in the following August and replaced by his 
brother, Abdul Hamid II. Midhat Pasha now became Grand 
Vizier, reforms were freely promised, and the Ottoman Parlia- 
ment was inaugurated with a great flourish. In the follow- 
ing February, however, Midhat was dismissed and banished 
for supposed complicity in the murder of Abdul Aziz. He 
then visited various European capitals, and remained for 
some time in London, where he carefully studied the 
procedure in the House of Commons. Again recalled in 
1878, he was appointed governor of Syria, and in August 
he exchanged offices with the governor of Smyrna. But 
in the following May the Sultan again ordered him to be 
arrested, and although he effected his escape and appealed 
to the Powers, he shortly afterwards saw tit to surrender, 
claiming a fair hearing. The trial accordingly took placo in 
June, when Midhat and the others were sentenced to death. 
It was, however, generally regarded as a mockery, and on the 
intercession of the British Government the sentence was com- 
muted to banishment. Tfie remaining three years of his life 
were consequently spent in exile at Taif in Arabia, where 
he died, probably by violence, 8th May 1884. To great 
ability, wide sympathies, and undoubted patriotism he 
added absolute honesty, that rare quality in a vizier, for he 
left office as poor as when he entered it (a. f. b.) 

Midlothian. See Edinburghshire, 
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Mldnapor*. a town and district of British India, 
in the Burowan division of Bengal. The town is 68 
miles west of Calcutta ; it has a railway station. Popula- 
tion (1881), 81,491 ; (1891), 32,264. It is an important 
centre of trade, being the terminus of a navigable canal 
to Calcutta, and also the junction for the Sini branch of 
the Bengal-Nagpur Railway. There are manufactures of 
brass and copper wire. It has on American mission, a 
municipal college, with 31 students in 1896-97, a 
collegiate high school, nine printing-presses, issuing one 
vernacular journal, and a public library, founded in 1852. 

The district of Midnapore has an area of 5186 square miles ; 
population (1881), 2,516,565 ; (1891), 2,681,516; and (1901). 
2,792,958, showing an increase of 5 per cent, between 1881 and 
1891, and of 6 2 between 1891 and 1901 ; average density, 588 
persons per square mile. Classified according to religion, Hindus 
in 1891 numbered 2,821,424 ; Mahommedans, 171,412 ; Christians, 
1545, of whom 78 wero Europeans ; aborigines, 187,185. The land 
revenue and rates in 1897-98 were Rs.25,96,566 ; number of 
police, 861 ; number of boys at school (1896-97), 115,516, being 
58*8 per cent of the male population of school-going age, com- 
pared with 28 per cent, for the provinoe generally ; registered 
death-rate (1897), 28*3 per thousand. Both silk and indigo are 
decaying industries. There are 31 indigo factories, with an 
out-turn of 700 maunds, valued at Rs. 1,00,000. The navigable 
oanal irrigates 70,000 acres. The district is traversed by the 
Hengal-Nagpnr Railway towards Orissa, with a branch to Chota 
Nagpur. (j. s. co.) 

M lores, an industrial and mining centre in the pro- 
vince of Oviedo, Spain, 1 2 miles south of Oviedo by rail, 
on the river Candal or Lena. It has a mining school, a 
sanctuary of the Virgin del Carmen, a fine parish church, 
a town hall, and the palaces of three distinguished 
families. There is an active trade in agricultural pro- 
ducts and in ores. There are also important iron, coal, 
and copper mines in the neighbourhood ; and 3 miles to 
the north some thriving works which employ 2000 hands 
and turn out 40,000 tons of iron annually. The popula- 
tion in 1897 was 17,144. 

Migration. — Under this title will be considered 
movements of men ..with intention of changing their 
residence or domicile. Such migration may be either 
external — that is, from one country to another, including 
emigration from mother country to colony ; or it may be 
internal — that is, within the limits of a single country. 
Under external migration are comprised emigration and 
immigration, denoting simply direction from and to. The 
emigrants are at the same time the immigrants ; that is, 
the material of the movement is the same, but the effect 
upon the country giving up and the country receiving 
the migrant requires separate treatment. Hence it is 
proper to separate emigration from immigration. Tem- 
porary migration, or travel for purposes of business, 
enterprise, or pleasure, will be considered only incidentally, 
and because in some cases it is difficult to distinguish 
between such movements and permanent migration. 

Migration in general may be described as a natural 
function of social development. It has taken place at all 
times and in the greatest variety of circumstances. It 
has been tribal, national, class, and individual Its causes 
have been political, economic, religious, or mere love of 
adventure. Its causes and results are fundamental for 
the study of ethnology (formation and mixture of races), 
of political and social history (formation of states and 
survival of institutions), and of political economy 
(mobility of labour and utilization of productive forces). 
Under the form of conquest it makes the grand epochs 
in history (e.#., the fall of the Roman Empire); under 
the form of colonization it has transformed the world 
(e.g.y the settlement of America) ; under free initiative it 
is the most powerful factor in social adjustment the 
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growth of urban population). It must suffice here to 
indicate the character of the principal movements in the 
past, and then describe certain aspects of modern migra- 
tion. The early movements may be grouped as follows : — 
(a) Prehistoric migrations. Among savage and nomadic 
nations the whole tribe often moves into new territory, 
either occupying it for the first time or exterminating or 
driving out the indigenous inhabitants. We have only 
vague knowledge of these early movements, laboriously 
gleaned from archaeology, anthropology, and philology. 
The cause has been commonly said to be the pressure of 
population on the food-supply. A more probable explana- 
tion is the love of booty and the desire of the stronger to 
take possession of the lands of the weaker. (6) Greek and 
Roman colonization. Both of these ancient civilizations 
extended their influence through migration of individual 
families and the planting of colonies. The motive seems 
to have been primarily commercial — that is, the love of gain. 
It may have been partly a sort of “ swarming ” process, 
caused by pressure of population at home. In some cases 
it had a political motive, as the planting of military 
colonies or providing new homes for the proletariat. The 
consequences were of course momentous, (c) The German 
Conquest. Beginning about the 5th century, the Roman 
Empire was overthrown by German tribes from the north 
of the river Danube and east of the river Rhine. This 
Volkerwanderung, as it is called by German historians, 
again transformed the face of Europe, resulting in the 
establishment of independent kingdoms and a great 
mixture of races and institutions. It was coincident with 
the building-out of the feudal system. The conquered in 
many cases could be left as serfs and tillers of the soil, 
while the conquerors seized the higher positions of 
administration and power, (d) The later Middle Ages 
saw many minor migratory movements, such as those 
accompanying the Crusades, the pushing of German 
colonization among the Slavs, and the introduction of 
Flemish weavers into England. The religious reformation 
caused a considerable amount of expatriation, culminating 
in the expulsion of the Huguenots from France. (<?) The 
Period of Discovery and Colonization. This opened up a 
new era for migration. The first expeditions were for 
adventure and booty, especially the discovery of gold and 
silver. Then came the establishment of commercial posts 
or factories for the purposes of trade. Finally came 
colonization proper — that is, the settlement of now countries 
by Europeans intending to remain there permanently, but 
still retaining their connexion with the mother country. 
This meant the opening up of the world to commerce 
and the extension of European civilization to vast areas 
formerly peopled by savages or half-civilized peoples. It 
meant a great outlet for the spirit of enterprise and 
adventure, relief from over -population, an enormous 
increase in wealth and power, and a struggle for supremacy 
among the nations of Eurojie. Colonization and colonial 
policy excited immense attention in Europe; and this 
extended even into the 19th century (e.g., Wakefield’s 
plans for colonization, and the various colonization societies 
of modem times). The colonial policy proper was broken 
down by the revolt 6f the North American colonies from 
Great Britain, and later of Mexico and Central and South 
America from Spain. (/) The movement of population, 
however, has continued under the form of emigration. 
Thil movement is characterized firstly by its magnitude ; 
secondly, by the fact that the emigrant changes his political 
allegiance, for by far the greater part of modem emigra- 
tion is to independent countries, and even where it is to 
colonies, the colonies are largely self-governing and self- 
regarding ; and thirdly, it is a movement of individuals 
seeking their own good, without State direction or aid. 
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This is 19th-century emigration, differing from all preceding 
forms and having an importance of its own. 

Statistics of Emigration . — The direction of the modem 
movement is from Europe to America, Australia, and South 
Africa, as shown in the following table : — 


Emigration from Certain States of Europe, 1890-99. 1 


Tear. 

Italy. 

France. 

1 

A 


1 

l! 

I 

| 

1890 

115,505 

20,600 

2976 

8620 

87,026 

28,945 

71,002 

6698 

97,108 

1891 

189,746 

0,217 

8456 

4076 

87,721 

88,284 

81,407 

6621 

120,089 

1892 

110,042 

5,528 

6174 

6290 

80,190 

20,772 

74,947 

6680 

116,889 

1893 

142,209 

6,686 

3881 

4820 

38,707 

80,098 

66,664 

6229 

87,677 

1894 

114,506 

.. 

1267 

1140 

84,102 

20,050 

25,680 

2868 

40,964 

1895 

187,908 

.. 

1818 

1814 

30,220 

44,420 

08,662 

8107 

87,498 

1896 

197,564 


1429 

1387 

45,317 

27,626 

60,647 

2441 

82,152 

1897 

174,645 

.. 

760 

792 

89,806 

21,869 

86,034 

1778 

28,249 

1898 

189,188 


928 

861 

# # 

28,280 

68,947 

1694 

20,966 

1899 

145,440 


•• 

1847 



•• 

1701 

22,114 


Tear. 

Sweden. 

1 


1 

i 

CIreat Britain and Ireland. J 

N 

1 

1 

. 

Total 

United 

Kingdom. 

illiiiilii 

80,128 

88,818 

41,276 

87,604 

9,678 

16,104 

12,919 

8,920 

7,321 

10,991 

18,841 

17,049 

18,778 

5,642 

6,207 

0,079 

4,609 

4,869 

86,648 

109,415 

74,681 

40,645 

17,792 

86,725 

82,127 

18,107 

27,858 

10,298 

10,882 

10,442 

9,150 

4,105 

8,607 

2,870 

2,260 

2,840 

2,799 

189,979 

187,681 

188,815 

184,046 

99,590 

112,538 

102,837 

94,658 

90,679 

87,400 

20,653 

22,190 

28,825 

22,637 

14,482 

18,294 

16,866 

16,124 

16,570 

16,072 

57,484 

68,446 

62,902 

62,182 

42,008 

64,849 

42,222 

86,678 

84,895 

42,890 

218,116 

218,517 

210,042 

208,814 

156,030 

185,181 

161,925 

146,460 

140,644 

146,862 


Since 1820 over twenty million persons have emigrated 
from Europe to countries beyond the sea. The greater 
part of this emigration has been to the United States of 
North America. The history of emigration is well shown 
in the following table of emigration from Great Britain and 
Ireland. Down to 1853 the figures include all emigrants 
from British ports ; after 1853 emigrants of British and 
Irish origin only. 


Emigration from Great Britain a/iul Ireland , 1815-99. 


All Emigrants. 


To 

British 

North 

America. 

To 

United 

States. 

To 

Australia. 

To 

other 

Places. 

Total. 

1815-20 ( 6 years) . 
1821-30 10 „ 
1881-40 „ „ 
1841-50 „ „ 
1861-52 2 „ 

70,438 

139,269 

822,485 

429,044 

75,478 

50,859 

99,801 

808,247 

1,094,656 

511,618 

9,036 

67,882 

127,124 

109,418 

2,781 

1,805 

4,536 

84,168 

8,221 

123,528 

249,911 

703,150 

1,684,892 

704,780 

1815-52 (37 years) . 

1,036,714 

2,004,581 

818,455 

51,461 

8,466,211 

Emigrants of British and Irish Origin. 

1853-60 ( 8 years) . 
1861-70 10 „ 
1871-80 „ „ 
1881-90 „ „ 
1891-99 9 „ 

iilli 

SS'BSI 

805,696 

1,182,626 

1,087,872 

1,718,958 

1,042,707 

865,807 

267,358 

808,867 

372,744 

112,769 

18,872 

41,685 

110,204 

169,916* 

249,6660 

1,812,683 

1,571,829 

1,678,919 

2,658,685 

1,573,565 

1853-99 (47 years) . 

902,149 

5,782,254 

1,421,535 

589,508 

8,695,581 


The general direction of emigration from Europe is 
shown in the following table : — 


1 Compiled by the Italian Bureau of Statistics, with additions from 
the Statesman* 8 Year-Book for 1901. The figures relate only to the 
emigrants of each nationality emigrating from their own country to 
countries outside of Europe. 

2 Exclusive of emigrants to Spanish colonies. 

8 Russian emigrants from German ports. 

4 Of these, 77*409 went to the Cape of Good Hope and Natal. 

8 Of these, 145,880 went to the Cape of Good Hope and Natal. 
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Emigration from Various Countries of Europe. 



Country of Destination. 


Country. 

United 

States. 

British 

North 

America. 

Brazil. 

Argentine. 

Australasia. 

Africa. 

All other. 

Total 

Great Britain and Ireland, 1897 

85,324 

15,571 

... 


12,061 

21,109 

12,395 

146,460 

Norway, 1895 .... 


22 

... 


10 

63 

6,670 

Sweden, 1894 .... 
Denmark, 1896 .... 

6,529 


13 


48 


88 

9,676 

2,876 

2,479 

29,007 

81 



47 

... 

269 

Germany, 1896 .... 

634 

1,001 


174 

1,346 

1,662 

33,824 

Holland, 1896 . . . . j 

12,611 

... 


51 

125 

12,787 

Belgium, 1893 . . . . | 

2,431 

1,826 

... 


10 

1 

113 

8,881 

France, 1892 .... 

2,798 


2,106 

« • • 

93 

339 

5,528 

Portugal, 1895 .... 

... 

... 

... 

• •• 

1,239 

43,180 

44,419 

Spain, 1896 .... 
Italy, 1895 .... 

13 

... 


7,732 

4 

15,727 

83,881 

37,851 

783 

98,090 


154 

3,432 

6,669 

187,908 

Switzerland, 1896 

2,789 


499 

9 

28 

5 

8,330 

Austria-Hungary, 1896 

46,754 

12,816 

1,385 

... 

... 

| 6,502 

66,456 


Statistics of Immigration ,. — The statistics of the 
United States are tho most important and the most com- 
plete. The statistics since 1820 are shown in the fol- 
lowing table : — 


Immigration into the United States , 1820-1900. 


Decode ending 
80th June 
1830 
1840 
1860 
1860 
1870 
1880 
1890 
1900 


Aggregate 

Arrivals 

143,439 

699,126 

1,713,261 

2,698,214 

2,314,824 

2,812,191 

6,246,613 

3,844,422 


Annual 

Average. 

14,343 

69,912 

171,326 

259,821 

231,482 

281,219 

624,661 

384,442 


Total . 19,272,079 

Prior to 1820 there was no official record of im- 
migration, but it is estimated that tho total number of 
immigrants from tho close of the Revolutionary War was 
250,000. During the decade from 1820 to 1830 the 
movement was very moderate. From 1830 to 1840 it 
Bteadily increased, but never reached 100,000 per annum. 
In 1846 came the Irish potato famine, and an enormous 
emigration began, followed by a very large German emigra- 
tion from similar causes. The Civil War in the United 
States interrupted the movement, but it was speedily 
resumed on an enlarged scale owing especially to the 
improved means of ocean transportation. It culminated 
in the decade 1880-90, and declined after the commercial 
crisis of 1893. Later there were signs of another increase 
(448,572 in 1900). 

The relative movement of nationalities is best presented 
by the statistics of the United States. The nationality 
(country of origin of immigrants coming to the United 
States, 1871-95) is shown in the following table : — 


Nationality of Immigrants to the United States . 


Anglo-Saxons, Celts, and Welshmen — 
England and Wales 

Scotland ... ... 

25 Y earn 
1871-96. 

1,334,817 

286,807 

Per cent, 
of Total 
Immigration. 
12*9 

2-8 

Total 

. 

1,021,624 

15*7 

Irish — Ireland . 

. 

1,334,635 

12-9 

Teutons — 

Austria . 

Germany 

Netherlands . 

. 

374,872 

2,607,562 

96,036 

3*6 

25*3 
-d 

Total 

• . . 

3,078,469 

29*8 

Latins — 

Belgium . 

France . 

Italy ! 

Spain 

Portugal . 

Total 

. 

42,447 

148,683 

655,104 

14,292 

17,108 

377,634 

*4 

1*4 

6*3 

•2 

*2 

8*5 


Scandinavians — 
Denmark 
Norway . 
Sweden . 

Total 


Czechs, Magyars, Slavs- 
Bohemia . 

Hungary 
Poland . 

Rumania 
Russia . 

Total 


Swiss — Switzerland 
Greeks — Greece . 
Turks —Turkey . 
Europe, not spocificd 

Total Europe 

North America . 

All other countries 


Grand Total 


26 Tears 
1871-96. 

159,769 

331,258 

660,193 


Per cent 
of Total 
Immigration. 

1-6 

3*2 

6*4 


1,151,210 _11*1 


77,247 

*7 

256,347 

2*5 

141,908 

1*4 

10,377 

*1 

600,797 

4*8 

986,676 

9*5 

135,736 

1*3 

7,325 


8,411 

u 
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X 

9,197,014 

88*9 

776,071 

7*5 

366,454 

8*6 


10,839,539 100*0 


A very important transformation has taken place in 
the proportionate number coming from different countries 
during the last half of the 19th century. At first the 
Irish and Germans were most prominent. Of later years 
the Italians, Czechs, Hungarians, and Russians were 
numerously represented. 

The following table shows the relative number of 
different nationalities represented in the immigration to 
the United States : — 


Country. 

1861-70. 

1871-80. 

1881-90. 

1891-96. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Great Britain 

24*5 

16*4 

12*5 

9*8 

Ireland .... 

18*8 

15*5 

12*5 

19*6 

Germany 

34*0 

25*6 

27*7 

19*1 

Austria-Hungary . 

*8 

2*6 

6*7 

12*4 

Norway and S woden 

4*7 

7*5 

10*8 

9*3 

Russia and Poland 

*2 

1*9 

5*1 

10*4 

Italy .... 

*5 

2*0 

5*9 

12*8 


Sex and Age . — Of all the immigrants (1871-95), 61*25 
j>er cent, were males and 38*75 per cent, were females. 
This projjortion differed somewhat among different nation- 
alities, as shown in the following table : — 


j Proportion of Females 


England and Wales 

Per cont. 
39-0 

Scotland . 

39*2 

Irelaud . 

49*5 

Austria-Hungary . 

35*4 

Germany 

42*4 

Netherlands . . 

39*6 

Bolgium . 

34*9 

France . 

36*6 

Italy 

21*9 

Portugal . 

23*4 


Immigrants , 1871-95. 

Percent 

Denmark 

38*0 

Norway . 

88*3 

Sweden . 

8f*5 

Bohemia . • , 

47*3 

Hungary 

27*7 

Poland . 

33*5 

Rumania 

45*6 

Russia . 

37*8 

Switzerland . 

36*8 

British N. America . 

40*1 
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The immigrants were in the moat vigorous period of life, 
few children and few old people, as shown in the following 
table : — 


Ages of Immigrants to the United States, 1881-90. 


Country of 
Origin. 

Under 15. 

From 15 to 40. 

Over 40 yean. 

Number. 

Per 

cent. 

Number. 

Per 

cent. 

Number. 

Per 

cent. 

Germany 
Ireland . 
England • 
Sweden and 
Norway 

Italy . . 

Russia (includ- 
ing Poland) , 

Austria . 
Scotland. 
Hungary. 

585,984 

98,808 

151,816 

104,254 

47,008 

55,487 

50,087 

80,192 

18,785 

25*0 

14*1 

88*5 

18*8 

16*8 

24*7 

28*1 

24*2 

14*7 

604,002 

615,089 

420,808 

414,009 

212,476 

174,754 

149,909 

97,819 

95,585 

02*2 

78*0 

05*2 

78*0 

09*2 

05*9 

00*8 

05*2 

74*9 

102,084 

48,085 

78,002 

49,499 

47,771 

24,907 

20,109 

15,858 

18,201 

11*2 

7*8 

11*8 

8*7 

16*5 

9*4 

11*0 

100 

10*4 


Occupation . — The immigrants are for the most part 
unskilled labourers. The statistics for the United States 
show the following figures for the ten years 1881-90 : — 


Occupation of Immigrants to the United States. 



Males. 

Females. 

Total. 

Professional . 
Skilled . 
Miscellaneous 

Not stated 

Without oooupation 

Total . 

25,257 

514,652 

1,833,325 

73,327 

759,450 

1,749 

25,859 

245,810 

42,830 

1,724,454 

27,006 

540,411 

2,079,135 

116,157 

2,483,904 

3,205,911 

2,040,702 

5,246,613 


Those “without occupation” are mostly women and 
children. The “ miscellaneous ” are day labourers. It, is 
probable that about 20 per cent, of the adult males are 
“skilled.” 

Immigration to other Countries . — In no other country 
is immigration so important as in the United States. 
The statistics are very imperfect. The main figures havo 
already been given in the table of emigration. Australia 
has an annual immigration of about 250,000, mostly of 
British origin. This is offset by a very heavy emigration, 
which sometimes exceeds tho immigration in certain of 
the states. The immigration to Canada for the year 1891 
was put down as 82,165, but a portion of this consists of 
immigrants passing through to the United States. Brazil 
has had a large immigration (in 1895 equal to 169,524, 
but in 1898 only 53,822). The Argentine is credited with 
an immigration in 1899 of 111,083, and Uruguay with an 
immigration in 1895 of 9185. In all the South American 
immigration the countries principally represented are those 
of southern Europe, especially Italy. The majority of the 
immigrants are adult males and farm labourers. 

Balance of Emigration and Immigration . — Even in the 
case of emigration from Europe to countries beyond the 
seas there is some return movement. Emigrants who 
have been successful in business return in order to end 
their days in the old country. Those who have not 
succeeded return in order to be cared for by friends and 
relatives, or simply from home-sickness. Thus, for Great 
Britain and Ireland, while the emigration of persons of 
British and Irish origin was, in 1899, 146,362, the im- 
migration of persons of the same category was 100,246, 
leaving a net emigration of only 46,116. In the United 
States statistics we cannot distinguish in the outgoing 
passenger movement emigrants from other persons. But 
if ffir a period of ten years we take the total inward 
passenger movement and subtract from it the total out- 
ward passenger movement, we ought to have the net 
immigration. By this method we arrive at the conclusion 
that while the gross immigration during the ten years 
1881-90 was 5,246,613, the net immigration was only 


4,417,337, showing an outward movement of 829,276, or 
about 15*8 per cent, of the total number of immigrants. 

Temporary Emigration.— In many European countries 
there is not only emigration beyond seas, but a very 
considerable movement to neighbouring countries in search 
of work, and generally with the intention of returning. 
Thus, in Italy the “permanent” emigration (i.e., to 
countries beyond seas) numbered, in 3894, 101,206; 
the “temporary” emigration to neighbouring countries 
amounted to 124,139. This temporary emigration is 
strongest in the spring, and consists principally of adult 
males (agriculturists, farm and day labourers, bricklayers 
and masons) in Bearch of work. It resembles somewhat 
the movement of Irish labourers into Great Britain at 
harvest time. 

Effects of Emigration . — There are two views with regard 
to emigration : one unfavourable, vi/.., that it is a drain 
on population, reducing its economic strength and dis- 
turbing social and political relations ; the second looking 
upon it as a relief from over-population and a congested 
labour market. As a matter of fact, emigration has not 
succeeded in diminishing the population of Europe, 
which, on the contrary, doubled during the 19th century. 
The one great exception is Ireland, where population 
has been reduced from 8,175,124 in 1841 to 4,531,051 
in 1899. From 1851 to 1899 tho total emigration from 
Ireland was 3,796,131, or 68*6 per cent, of the average 
population. Emigration, by carrying off the young men 
and women, has also reduced the Irish marriage- and birth- 
rates, which are the lowest in Europe. But hitherto the 
countries of strongest emigration (England, Germany, <fcc.) 
have shown practically undiminished birth- and marriage- 
rates and a steady growth in population. 

The intensity of emigration is measured not by the 
absolute number of emigrants, but by the number of 
emigrants to the total population. Its effect is shown by 
comparing the number of emigrants with the excess of 
births over deaths per 1000 of the population. This is 
shown in tho following table (1892) : — 



Excchh of Births 

Emigrants 


over Deaths per 
1000 Inhabitants. 

per 1000 
Inhabitants. 

Great Britain and Ireland 

. 10*54 

5*51 

England and Wales 

. 11*50 

4*56 

Scotland 

. 12*17 

5*74 

Ireland .... 

8*01 

11*39 

Germany 

Switzerland . 

. 11*6 

8*7 

2*23 

2*64 

Sweden .... 

9*1 

6*87 

Norway . 

. 11*9 

8*53 

Denmark 

. 10*1 

4*76 

Italy .... 

. 10*1 

3*63 

France .... 

0*6 

0*14 


It will be observed that, with the exception of Ireland, 
wherever there is a heavy emigration, there is at the same 
time a considerable excess of births over deaths, i.e., 
natural increase more than makes up for the loss by emi- 
gration. Even taking Great Britain and Ireland together, 
the loss by emigration per annum has not been very large, 
as is shown by the following table : — 


Annual Emigration per 1000 of the Average Population 
of Great Britain and Ireland. 


1853-55 

1856-60 

1861-70 

1871-80 


8*4 1881-90 
4-3 1891-95 
5*2 1896 . 
5*1 1897 . 


7*1 

51 

41 

3*7 


Even in particular districts where emigration is heavy, 
the loss is made up by births. For instance, in 1891 the 
emigration from the provinces of West Prussia and Posen 
was extraordinarily heavy — 10*9 and 10*4 j>er mille re- 
spectively — but the excess of births over deaths was 19*6 
per mille. Emigration may give temporary relief to con- 

S. VI. — 94 
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gested districts, but it is not in itself a remedy for so- 
called over-population. 

It is difficult to analyse closely the economic effect of 
emigration, because so much depends upon the character 
of the emigrants and the condition of the labour market. 
The following considerations have been urged at different 
times : — Although emigration does not diminish population, 
yet, as the emigrants are in the most productive period of 
life (15 to 45), the country of emigration loses adults 
and replaces them with children. It thereby loses the 
cost of rearing that number of people to adult age, and is 
left with a disproportionate number of children and old 
people. The age distribution of the population of Ireland 
lends some support to this view. In the same vein it is 
urged that voluntary emigration takes away the cream of 
the working-classes. It is the man of energy, of some 
means, of ambition, who takes the chances of success in 
the new country, leaving the poor, the indolent, the weak, 
and crippled at home. It is maintained that such emigra- 
tion institutes a process of selection which is unfavourable 
to the home country. 

On the other aido, it is said that the men who are doing 
well at home are the ones least likely to emigrate, because 
they have least to gain. Modern means of transportation 
have made the voyage so cheap that almost any one is 
able to go. It is therefore the restless, the unsuccessful, 
or at least those not fitted for the strenuous competition 
of the older countries, who are tempted to go. Emigra- 
tion affords a natural outlet for the superfluous labour 
force of a country. The supply of labour is somewhat 
reduced, but wages are kept up for those who remain. 
Those who go find means of bettering their own condition 
beyond the seas, where thoy become producers of food and 
raw material for the home country, and at the same time 
customers for her manufactured products. Emigration is 
therefore an economic gain, both directly and indirectly. 
It is evident from these arguments that no general answer 
can be given to the question. In some cases it may be 
an evil ; in most, when conducted under normal conditions, 
it would seem to offer little danger. 

The same remark would hold true in regard to the 
social and political effects of emigration. In some cases; 
by taking away the strong, self-reliant, and energetic, it 
may result in the deterioration of the home population. 
In other cases it allows restless spirits who have failed at 
home to try again elsewhere. Often in cases of political 
revolution the members of the defeated party have sought 
refuge elsewhere, as after the revolutionary movements 
of 1848. In case of conquest tho conquered nationality 
takes to emigration on an extensive scale, as after the 
absorption of Alsace-Lorraine by Germany in 1871. The 
movement may be aided either by the State or by private 
associations. Of such character have been the State-aided 
emigration from Ireland, and the assisted emigration of 
paupers, criminals, and other persons, in the effort to 
relieve a congested population, or simply from the desire 
to get rid of undesirable members of the community. Such 
efforts fail if the new countries are unwilling to admit 
these persons. Finally, we have the expulsion of the 
Jews from Russia as an example of the effort of a com- 
munity to get rid of an element which has made itself 
obnoxious to the local sentimont. 

Effects of Immigration. — The effects of emigration are 
negative in character ; those of immigration are positive, 
(a) On population : Immigration, of course, is a direct 
addition to the population of new countries, and greatly 
accelerates the growth by natural increase, especially as 
the immigrants are in the most productive ages of man- 
hood and womanhood. In tho United States, for instance, 
out of a population of 76,303,387 (in 1900), there were 
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26,147,407 persons who were either foreign-bom or who 
had one or both parents foreign-born. This does not mean 
that the population would have been twenty-six millions 
less if it had not been for immigration; for the rate of 
natural increase among the native-born might have main- 
tained itself. Nevertheless, immigration has probably 
stimulated the growth of population, (b) Economic 
effects : The economic gain of immigration to new countries 
is evident It adds directly to their available labour force, 
that is, to the number of adults engaged in the work of 
producing wealth 

According to the United States census of 1890, out 
of 22,735,661 persons engaged in gainful occupations, 
5,104,757, or 22*5 per cent, were of foreign birth If 
we add to these the native whites of foreign parentage 
(3,542,408) we have 8,647,165 persons of foreign extrac- 
tion, or 38 per cent, of the total labour force. The 
foreign whites alone constituted 14*5 per cent of the total 
number of persons engaged in agriculture, fisheries^ and 
mining; 12*1 per cent of those in professional services; 
31*5 per cent in domestic and personal services ; 21*4 per 
cent, in trade and transportation; and 31*4 per cent of 
those engaged in manufacturing and mechanical industries. 
In addition to these, the native whites of foreign parentage 
constituted, in agriculture, &c., 8*8 per cent. ; in professional 
service, 16 3 per cent ; in domestic service, 14*2 per cent; 
in trade and transportation, 22*1 per cent ; in manufactur- 
ing, 24*4 per cent, of all those engaged in those occupations. 
The labour force of the United States is thus made up very 
largely of immigrants and the children of immigrants. 

Attempts have sometimes been made to put a money 
value on the economic gain by immigration. The amount 
of money brought by the immigrants is not large, and is 
probably more than offset by the money sent back by 
immigrants for the support of families and friends at home 
or to aid them in following. The valuable element is the 
able-bodied immigrant himself as a factor of production. 
It is said, for instance, that an adult slave used to be 
valued at from $800 to $1000, so that every adult immi- 
grant may be looked upon as worth that sum to the 
country. Or, it has been said that an adult immigrant 
represents what it would cost to bring up a child from 
infancy to the age say of 15. This has been estimated by 
Ernst Engel as amounting to $550 for a German child. 
The most scientific procedure, however, is to calculate the 
probable earnings of the immigrant during the rest of his 
lifetime, and deduct therefrom his expenses of living. 
The remainder represents his net earnings which he will 
contribute to the well-being of the new country. Farr 
reckoned this to be, in the case of unskilled English emi- 
grants, about £175. Multiplying the total number of 
adult immigrants by any one of these figures* we get the 
annual value of immigration. Such attempts to put a 
precise money value on immigration are futile. They 
neglect the question of quality and of opportunity. 
The immigrant is worth what it has cost to bring him up 
only if he is able-bodied, honest, and willing to work. If 
he is diseased, crippled, dishonest, or indolent, he may be a 
direct loss to the community instead of a gain. So, too, 
the immigrant is worth his future net earnings to the com- 
munity only if there is a demand for his labour. 

Social and Political Effects of Immigration. — The influx 
of millions of persons of different nationality, often of a 
foreign language and generally of the lower classes, would 
seem to be a danger to the homogeneity of a community. 
The United States, for instance, has felt some inconveni- 
ence from the constant addition of foreigners to its 
electorate and its population. The foreign-bom are more 
numerously represented among the criminal, defective, 
and dependent classes than their numerical strength would 
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justify. They also tend to segregate more or less, especi- 
ally in large cities. Nevertheless, the process of assimila- 
tion goes on with great rapidity. Intermarriage with the 
native-born occurs to a considerable extent. The influence 
of the physical environment leads to the adoption of the 
same mode of life. The* most powerful influences, how- 
ever, seem to be social. These are common school 
education and the adoption of one language (English); 
participation in political life, which is granted to all 
adult males after five. years’ residence; and the general 
influence of social standards embodied in laws, institutions, 
and customs already established. Doubtless immigration 
of the last fifty years of the 19th century has had a modi- 
fying effect on American life; but on the whole the power of 
a modern civilized community working through individual 
freedom to assimilate eloments not differing from it too 
radically has been displayed to a remarkable degree. 

Restriction, of Immigration . — New countries have sought 
to escape certain evils of indiscriminate immigration. 
These evils were as follows : — (a) The immigration of 
criminals, paupers, persons diseased in mind or body, and 
persons unable to support themselves. By the Acts of 
1882 and 1893 such persons were refused admission to the 
United States, and, when rejected, tho steamship companies 
that brought them were compelled to take them back. 
The number rejected in 1899 was 3057. No law of 
international comity is violated by the refusal to receive 
these unfortunates. They should be taken care of at 
home, (b) Immigration sometimes increases the competi- 
tion in the labour rnarkot, and thus lowers wages. One case 
is particularly aggravating, viz., when employers import 
foreign labourers in order to take the place of their men 
who are on strike. In 1885 the United States passed 
what is called the Contract Labour Law, forbidding the land- 
ing of any person who is under contract to perform labour 
in the United States. It is very difficult to discover such 
cases, and in 1899 only 741 persons were rejected on that 
account, (c) The immigration of men of alien race who 
refuse to assimilate with the natives is said sometimes to bo 
a danger to the country. This at least is the excuse for the 
entire exclusion of Chinese labourers from the United States 
.since 1882 (provisions made more severe in 1888 and 1892). 

Internal Migration. — In modem times there is constant 
movement of imputation within national lines, from section 
to section, and especially from rural districts to the cities. 
No record is kept of this, and we can trace it only through 
the census statistics of birthplace. In the United States, 
for instance, it was shown in 1890 that more than 21*5 
per cent. 6f the native-born inhabitants were living in a 
state other than that in which they were born. Still 
further, it appears that about one-half of the native-born 
inhabitants had moved out of the county in which they 
wore born. In 1890 there were 1,233,629 natives of the 
state of Now York living in other states. The movement 
is principally westwards in direction and along parallels 
•of latitude. For instance, New York has made large con- 
tributions to the population of Ohio, Michigan, Illinois, 
Wisconsin, Iowa, and so on. Virginia has contributed 
largely to the population of West Virginia, Kentucky, 
Ohio, Indiana, Illinois, and Missouri. In Euroj>e there is 
.a similar movement; but it is difficult to make comparisons, 
because of the differences in the administrative areas. 
In England in 1891, 71*6 per cent, of the population were 
residing in their native county ; in Prussia, 69*7 per cent, 
in the kreis ; in France, 81*7 per cent, in the department ; 
in Austria, 80*2 per cent, in the bedrk; in Switzerland, 
82*1 per cent, in the canton where they were born (Weber, 
Growth of Cities^ p. 249). The most important phase of 
internal migration is the movement from the rural districts 
to the cities. The statistical results are shown in the 
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following table extracted from the admirable work of 
Weber just quoted : — 

Percentage of Population living in Towns of lOfiOO and 
over at Three Periods. 



About 1800 

About 1800 

About I860 


or 1801. 

or 1851. 

or 1801. 

England and Walos . 

21 3 

89*6 

617 

Scotland . 

17-0 

82*2 

60*0 

Australia (7 colonies) 


. . . 

41-4 

Belgium . 

13*6 

20*8 

84*8 

Netherlands 

29*5 

29*0 

81*8 

Prussia (1816) . 

7*3 

10*6 

80*0 

United States . 

3*8 

12*0 

27*6 

France 

9*6 

14*4 

26'9 

Denmark . 

10*9 

9*6 

28*6 

Italy .... 



20*6 

Ireland 

7**8 

10*1 

18*0 

Norway 

3*3 

5*3 

16*7 

Switzerland (1822) 

•1*3 

7*3 

16*6 

Austria 

4*4 

5*8 

15*8 

Hungary . 

5*4 

9*1 

16*1 

Sweden 

3*9 

4*7 

13*7 

Portugal 

12*7 

12*9 

12*7 

Russia 

3*7 

5*3 

9*3 


Everywhere the city population is increasing faster than 
the rural. In the United States the rate of increase per 
decade was as follows : ■ 


Year. 

United Status. 

In Towns of 
8000 and ovor. 

Rural 

Districts. 


Pur cent. 

Per cent. 

Per cent. 

1790-1800 

35*1 

60 

34 

1800-1810 

30*4 

69 

35 

1810-1820 

33*0 

33 

33 

1820-1830 

33 6 

82 

31 

1830-1840 

32*7 

68 

30 

1840-1850 

35*9 

99 

30 

1850-1860 

36*6 

75 

30 

1860-1870 

22*6 

59 

15 

1870-1880 

30*1 

40 

27 

1880-1890 

24*9 

61 

16 

1890-1900 

20*8 

37 

14 


In England and Wales the rural population is actually 
decreasing, while the urban is increasing, as shown in the 
following table : — 

Decennial Rate of Increase or Decrease. 


Year. 

Urban. 

Rural. 


Per cent. 

Per cent. 

1851-61 

+ 21*9 

+ 1*88 

1881-71 

+ 28*1 

- 6*86 

1871-81 

+ 25*6 

~ 3*84 

1881 -91 

+ 18*6 

-270 


In 271 out of 632 registration districts of England and 
Wales there was an absolute decrease of population from 
1881 to 1891. The same phenomenon is seen in France. 
According to the census of 1891, not less than 55 out of 
the 87 departments had decreased in jiopulation ; and out 
of the 32 that had increased, 7 showed a decrease in their 
rural parts when the large towns were deducted. In 
Germany the towns of 10,000 and over show a much 
more rapid increase than the rural districts ; and the same 
fact is generally true of the other countries of Europe. 
This more rapid increase of population in cities is due 
only in part to migration from the country. Until the 
19th century deaths generally exceeded births in cities, 
so that if it had not been for constant immigration the 
cities would not only not have grown, but would have 
decreased in population. Cities grow more rapidly now 
than formerly, because the excess of deaths over births 
has been turned into an excess of births over deaths. 
Thereby the cities are becoming less dependent upon 
immigration for increase of population than formerly, but 
the migration still goes on. The causes of migration from 
country to city are mainly economic. In early stages 
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of culture men are scattered over the country, or at most 
gathered together in hamlets and villages. Each of these 
is self-sufficing, having its own artisans and handicraftsmen, 
and producing what it needs. With the beginning of 
exchange, commercial centres spring up, situated on navig- 
able Btreams and especially at points where land and water 
journey are broken. With the growth of manufactures, 
industrial centres spring up where the division of labour can 
be fully provided for. In modern times two factors have 
accelerated this process, viz. : (1) the building of railways, 
which have developed commerce to a very great degree and 
favoured the large towns at the expense of the small ; and 
(2) the invention of machinery, which has greatly increased 
the possibility of division of labour and manufactures on 
a large scale. The old handicraftsman has been super- 
seded by machine labour and the village artisan by the 
factory hand. At the same time improvements in agri- 
culture and the opening up of now countries have enabled 
the modern community to gain its food and raw material 
with a less expenditure of labour force, and the surplus 
agricultural population has gone to the city. The 
attractive influences upon individuals have been higher 
wages, greater scope for the ambitious, and the social 
advantages of city life. 

The general laws of internal migration may be summar- 
ized (according to Itavenstoin) as follows : — 

1. The great body of migrants proceed only a short 
distance. 

2. The process of absorption goes on as follows : The 
inhabitants of the country immediately surrounding a 
town of rapid growth flock into it ; the gaps thus left in 
the rural population are tilled up by migrants from more 
romote districts, until the attractive force of one of the 
rapidly-growing cities makes its influence felt, step by 
stop, to tlie most remote corner of the land. Migrants 
enumerated in a certain centre of absorption will conse- 
quently grow less with the distance, proj>ortionately to 
the native population which furnishes them. 

3. The process of dispersion is the inverse of that of 
absorption, and exhibits similar features. 

4. Each maiu current of migration produces a com- 
pensating countercurrent. 

5. Migrants proceeding long distances generally go by 
preference to one of the great cities of commerce or 
industry. 

0. The natives of towns are less migratory than those 
of the rural parts of the country. 

7. Females are more migratory than males. 

Author rr i kb. — T he statistics of migration are to bo found in tho 
official returns of different countries, especially the statistical tables 
relating to emigration uud immigration published by tho British 
Hoard of Trade, and the Ilouorts (annual) of the Commissioner- 
General of Immigration of the United Htates. For general discussion 
see Philippovich. A us wander my und AuswanderungsfTolitik. 
Leipzig, 1892. Exhaustive bibliography will be found in article 
by same author, “ Auswanderung, in nandworterbuch der Stoats - 
wisse nucha f ten . — It. Mayo -Smith. Emigration and Immigration 
(with bibliography). New York, 1890. For internal migration 
sec Wxbeh. Growth of Cities. New York, 1899 .— Ravenbtkin. 
“Tho Laws of Migration,’' in Journal of Jloyal Statistical Society , 
188.1 and 1889. (r. m.-S.) 

Mikhailovskaya, a Cossack village of Russia, 
province of Don Cossacks, 43 miles from Shakhtnaya rail- 
way station. It is an imjiortant centre for grain export. 
Population, 17,848. 

Milan, capital of the province of Milan, Italy, situ- 
ated in 45 w 28' N. and 9 B 1 V E., on the river Olona. The 
development of the city, which became noteworthy after the 
annexation of Lombardy to Piedmont in 1859, continued 
during the last quarter of the 1 9th century. The population, 
which in 1875 numbered 273,079, reached 500,000 in 1900. 
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The customs circle, which prior to 1898 measured 9J miles, 
measures now 18 miles. As early as 1880 the increase 
of the population necessitated the construction of hew 
quarters (Porta Genova, Principe Umberto, Via Bolferino, 
&c.) within the line of bastions erected by the Spaniards 
towards the middle of the 16th century; while outside 
the bastions working - class quarters and industrial 
establishments grew up. The lack of a general building 
scheme occasioned confusion, however, and in 1885 the 
municipal authorities were obliged to lay out the lines of 
new streets for the whole extra-bastion zone. The scheme, 
known as the piano regdatore , was adopted in 1888, 
together with a regdamento edilizio or building regulation 
designed to tix the length of the streets and the height 
of houses, and to secure their solidity and proper 
drainage. Inside the bastions the piano regolatore pro- 
vided for the completion of the Piazza del Duomo (begun 
in 1865), and for the formation of a new quarter upon the 
vast areas of Piazza Gastello and Piazza d’Armi. The 
municipality undertook to furnish the military authorities 
with a new Piazza d’Armi or military exercise ground, to 
contribute to the cost of the construction of new barracks 
in compensation for the military quarters in the Gastello 
Sforzesco, which thenceforward became municipal property. 
In order to provide for direct communication between 
this quarter and tho centre of the city, it was decided in 
1887 to cut a new street, Via Dante, through a zone of old 
houses. Subsequently, it was thought expedient to lay 
out the whole Piazza d’Armi as a public garden. This 
variation of the original plan was completed in 1893. It 
created in the highest zone of Milan a magnificent quarter, 
with wide streets, spacious gardens, and private villas, in 
strong contrast to the narrow and irregular thoroughfares 
of the old part of the city. The growth of municipal 
expenditure kept pace with the growth of population and 
with the structural development of the city. The result was 
increased taxation within the octroi circle, until it became 
almost intolerable, and large loans had to be effected. In 
1898, after several years of party struggle, the octroi circle 
was enlarged so as to include the Corpi Santi with their 
large industrial population. As a result of the change, 
municipal revenue has increased so considerably as to assure 
a surplus after meeting ordinary and extraordinary expen- 
diture out of current income; octroi on several prime 
necessaries of life, such as flour, bread, and vegetables, has 
been abolished, and the collection simplified proportion- 
ately. Nevertheless, the agitation connected with this 
fiscal reform contributed greatly to displace the centre of 
political gravity in favour of the Anti-monarchical Radicals. 
Up till 1882 tho Moderate or Conservative Monarchical 
party ruled supreme, both in the municipality and in the 
parliamentary representation of Milan. In that year the 
extension of tho suffrage and the adoption of the scrutin 
de lisle assured to tho Radicals four-fifths of the parlia- 
mentary representation of the city ; and though, after the 
return to the uninominal ballot, the Conservative party 
succeeded in regaining four of the Bix constituencies into 
which the city was then divided, the Radical, Republican, 
and Socialist parties, particularly the last, have steadily 
increased until they secured the whole parliamentary 
representation of Milan in the general election of June 
1900. Similarly, in municipal elections tho Socialists and 
Radicals have gained ground ; and though the Moderates 
continued to hold office, with the help of the Cathelio 
party, until 1899, the municipal elections of December 
1899 resulted in a sweeping victory for the Anti- 
monarchical list, which polled 19,000 votes as compared 
with 8000 cast for the Conservatives. The success of 
the popular party was due in part to the defection of 
the Clericals, but principally to the organization of the 
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working-class vote and railway vote by the Socialists, to 
the agitation on the octroi question, and to the discontent 
occasioned by the imposition of a new municipal house- 
rate. The growth of political Radicalism in Milan has 
further been favoured by the decadence of the Conserva- 
tive party organization, and by the unsatisfactory con- 
dition of Italian public affairs during the last decade of 
tUl 19th century. Nevertheless, manifestations of public 


opinion in connexion with the riots of 1898 (which necessi- 
tated severe measures of military repression) and with the 
assassination of King Humbert at Monza (29th July 1900) 
proved that the bulk of the Milanese population was by 
no means disaffected towards existing institutions. The 
municipal elections of 1902 proved that, though still 
masters of the city, the Radical parties had lost ground. 

Since 1875 great improvements have been effected in the 
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means of communication. The omnibus service, organized 
in 1862, was largely supplanted in 1881 by horse tram- 
ways. In 1893 the first electric tramway was tried, and 
by degrees electric traction on the overhead system has 
been applied to the whole service. The transformation, 
completed in 1898, was carried out on the basis of the 
lines being laid by the municipality while their work- 
ing was entrusted to the Edison Company. The muni- 
cipality, however, reserved for itself a share in the profits, 
so that it possesses more than 68 miles of electric 
tramways, from which it derives an annual revenue of 
more than 1*000,000 lire. The number of jwtssengers 
annually carried by the tramway company is 50,000,000. 


Simultaneously with the development of the tram service, 
the network of railways which makes Milan the most 
active railway centre of Italy notably increased. In 
1882 the important St Gothard line was added to those 
already converging on the Lombard metropolis from 
Turin, Venice, Genoa, Piacenza, Como, Varese, and 
Vigevano. The St Gothard tunnel added immensely to the 
commerce of Milan by placing it in direct communication 
with the principal cities of central Europe. At the same 
time tho load railway system has been considerably 
extended. A further increment of traffic will doubtless 
follow the opening of the Simplon tunnel in 1905, 
although even now Milan outdistances all other Italian 
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cities, including Rome, in respect of passenger and goods 
traffic and of the postal and telegraphic services. Two 
other public services, namely, the water supply and the 
sewer system, have been completely transformed since 1880. 
The old system of water supply was that of piercing 
a well for every house built. But with the growth 
of the city the system was found to be inadequate 
and dangerous. The municipal technical bureau proposed, 
as an experiment, to adopt the system of mechanical 
extraction of water from the deeper strata of the subsoil 
This was so successful (1889) that the system has been 
adopted and extended, so that now deep wells furnish 
12,000 litres per minute, with a pressure equal to that of 
a reservoir at a height of 40 metres. By 1899 the length 
of water-pipes had increased from 5 miles to 78 miles, and 
tho consumption from 146,000 litres to 4,088,000 litres. 
Since 1 888 the drainage has been greatly improved. Milan 
has now in all 48 miles of sewers worked on the single- 
channel principle — that is, a channel which receives all kinds 
of drainage and rain-water. The chief collectors discharge 
themselves into the Vettabia, which in its turn communicates 
with the river Lambro near Melegnano. The Vettabia is 
an ancient river-bed, adapted centuries ago for irrigation. 
It irrigates a tract of land nearly 7000 acres in extent, and 
its surplus waters pass over a further zone of low-lying 
land 20,000 acres in extent. Thus some 27,000 acres of 
land are available for the sterilization of Milanese sewage. 
The growth of population obliged the municipality in 
1860 to increaso burial accommodation by opening a 
new cemetery, 120,000 metres in extent, known as the 
Cimitero Monumentale, at first intended to replace the 
four old cemeteries in the neighbourhood of the bastions. 
As its insufficiency became apparent, tho abolition of tho 
old cemeteries was suspended until, in 1888, a much 
larger burial-ground was laid out in tho commune of 
Musocco, 3 miles from the city. This new cemetery is 
the general burying-ground, the Cimitero Monumentalo 
being reserved for the erection of monumental tombs. An 
electric tramway connects the two cemeteries. It cannot be 
said that the development of Milanese hospitals has kept 
pace with tho growth of the population. Tho Ospedale 
Maggiore, built in 1456, is still the most important. On 
the other hand, several special institutes and ambulances 
have been created by private philanthropy since 1880. 
Tho Instituto dei Rachitici, for the euro and education of 
children suffering from rickets ; tho Instituto Oftalmico, 
for eye diseases; and the Padiglione Litta, for surgical 
operations, deserve mention. The institute for tho in- 
struction of the blind, tho deaf, and tho dumb has been 
renewed and enlarged. The municipality has further 
provided a hospital for contagious diseases at Dergano, 
some distance from tho city. Philanthropic institutes such 
as soup-kitchens, public dormitories, and foundling 
hospitals have also been established. Two small experi- 
ments in tho construction of workmen’s houses have also 
been carried out, but, either on account of the special 
conditions of the Milanese working-classes, or of inherent 
defects, have not been attended with noteworthy success. 

Tho artistic and scientific patrimony has notably increased 
since 1875. Tho Galloiy of Brera, founded at the end of tho 
18th century with works of art accumulated during the sup- 
pression of the religious orders, has become one of the most im- 
portant Italian galleries. Since 1880 it lias been enriched with 
pictures by Titian, Tintoretto, Paris Bordonc, Antonello, Cossa, 
norgognone, Ac. ; in 1900 the gallery was enlarged, the number of 
its rooms being doubled. In 1880 an interesting art collection was 
bequeathed to Milan by a patrician, Poldi Pezzoli, and lias since 
been opened to the public; it contains many pictures of prime 
value by painters of tho Lombard school, besides bronzes, ceramics, 
old stuffs, jewellery, glasses, and an important collection of ancient 
weapons. In 1878 tho municipality organized an art museum 
with objects bequeathed to the city; and in 1899 the collection 
was placed in the Gastello Sforzesco, which has been restored by 


the architect Luca Beltrami In 1895 the Museo del Bisorgimonto 
Nazionale was transported thither : in 1896 the school of art 
applied to industry was installed there ; in I960 the municipal 
art and archaeological museums were added. In regard to science 
and scienti fie collections Milan has made considerable progress The 
National Library in the Palace of Brera possesses 250,000 volumes, 
126,000 pamphlets, and many manuscripts relating to Lombard 
history and to the territory of Milan. A Manzoni room has been 
opened for the collection of all the editions and the autographs 
of the writings of Alessandro Manzoni, who died in 1878. The 
Ambrosian Library has continued to receive many important 
bequests of MSS. and works of art. The reproduction of the 
Codice Atlantico of Leonardo da Vinci, preserved in this library, hae 
reached its eighteenth part ; when complete it will constitute a 
work of more than 1200 plates in heliotype of large form. The 
civic museum of natural history, founded about 1850 with 
small resources, has been increased by donations and bequests^ 
notably by that of Count Turati, who presented to the municipality 
bis ornithological collection, one of the richest in Europe. In 188S 
tho museum was installed in a special edifice in the public gardens, 
where the mineralogical and fossil collections are displayed to 
advantage. The Brera Observatory was furnished in 1882 with 
a largo equatorial refractor, having an objective 18 Paris inohes 
in diameter. The Milanese Polytechnic, founded in 1865 by the 
mathematician Brioschi, has greatly developed. A considerable 
number of monuments have been erected in the gardens and squares. 
The principal arc the equestrian statues of Victor Emmanuel II., 
Garibaldi, and tho monument commemorative of the insurrection of 
1848 against the Austrians. Other statues arc those to Alessandro 
Manzoni, Giuseppe Parini, Antonio Rosmini, G. B. Piatti (inventor 
of tho drills used in boring the Cenis tunnel), Antonio Stoppani, 
Generals Sirtori and Medici, Luciano Manara, and Francesco 
Brioschi. The equestrian statuo of Napoleon III. is still in the 
Senate courtyard awaiting its transfer to tho position assigned to 
it in front of the Areo dolia Puce, through which the allied 
French and Italian armies entered Milan after the battle of 
Magenta. Tho ancient monuments have, on tho whole, been 
well eared for. Besidos the abo vo-mentioned restoration of the 
Gastello Sforzesco, works of restoration have been executed in the 
ehurches of Santa Maria dollo Grazie (in terra-cotta), of Santa 
Maria presso San Cel so, and of San Sepolcro. The belfry of San 
Gottaruo has been repaired, Palazzo Marino (the seat of the munici- 
pality) completed, and various repairs carried out in the Palazzo 
dei Giureconsulti and the Loggia doi Notai. Unfortunately, 
Milan eso archaeologists havo not succeeded in every caso in pre- 
venting acts of vandalism during the transformation of the city. 
Thus, in 1900, tho ancient Porta dei Fabbri was demolished — one 
of the last traces of the walls rebuilt by the Milanese after the de- 
struction of their city by Frederick Barbarossa. Milan has retained 
its position as musical centre of Italy, and as one of tho chief 
musical centres of Europe. Tho Scula Theatre, with a municipal 
subsidy, muiutained its traditions. In 1897 the municipality with- 
drew its subsidy, and the Scala remained closed during the season 
1897-98 ; but, owing to private initiative, the theatro was reopened 
for the triennium 1898-1901 with a limited subvention from tho 
commune. The result of this experiment assured the continuance 
of the traditions of the Scala. 

Province of Milan . — The conditions of Lombard agriculture in 
the Milan district havo been somewhat modified by the exten- 
sion of irrigation and the development of intensive culture. 
The territory of which Milan forms the centre has been for 
centuries divided into a dry zone, extending from the Lower Alps 
to the city, and an irrigated zone, stretching from tho city to 
the Po. In 1800 the Cavour and Villoresi canals extended the 
irrigated zone towards the north. Milan still remains the centre 
of the most rationally irrigated districts in Europe. The poten- 
tiality of tho north Italian canals is surpassed only by that of the 
great Ganges canal constructed by the British in the second half 
of the 19th century. Tho oldest canals lead from Lakes Maggiore 
ami Como ; the Muzza canal, leading from the Adda, existed 
earlier than the year 1000, and has now an average potentiality in 
tho summer season of 90 cubic metres per minute. The Naviglio 
Grande, begun for purposes of irrigation in 1185, was adapted also 
for navigation earlier than the 15th century. The Martezana 
canal was constructed at the end of the 15th century, Leonardo du 
Vinci taking part in its preparation. These two latter canals, 
leading respectively from tho Ticino and the Adda, discharge 
themselves into the Pavia canal, which in its turn flows into the 
Ticino at a short distance from the Po. Besides theso gfeat 
arteries, irrigation is effected with water drawn from springs and 
wells, which, on account of the natural slopo of the Lombard plain, 
are able to irrigate land at several kilometres' distance. This 
system is facilitated by the so-called “ right of passage" or “right 
of aqueduct” created in Lombardy, and now included in the civil 
codos of several nations. The rent of irrigated land varies from 8 
to 11 lire per perch (120 to 165 lire per hectare)— scarcely one-half 
of tho rent demanded a few years back. This reduction has led to 
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the inteneifieetlon of pMturtg* and grazing product* : but these, 
in their turn, hare fallen in price on account of the difficulty of 
exportation. The Ijombard peasants hold a high place amongst 
Italian agriculturists, and have been instrumental m introducing 
superior systems of agriculture into Lazio, Apulia, and Sardinia. 
The dry zone has undergone little change either as regards 
culture or land tenure. Silkworm rearing is still the chief in- 
dustry of ths region, the land being held on the mtzzadria or 
mStayer system, aoooraing to which ths products of the soil are 
diTlfed between landlord and tenant The fall in prices has 
caused a diminution in rents and incomes, and has stimulated 
emigration to South America. 

Most noteworthy, too, has been the industrial development of 
Milan, with its suburbs and neighbouring towns, such as Monza, 
Qallarate, Saronuo, Busto Arsizio, and Legnano. Machine-making 
on a large scale is earried on by firms widely celebrated for the 
construction of locomotives, railway trucks and carriages, steam 
boilers and motors, turbines, pumps, metal bridges and roofs. A 
number of large turbines for the hydraulic works at Niagara Falls 
were constructed at Milan in 1900. Minor industries are repre- 
sented by workshops for the production of surgical, musical, and 
geodetic instruments; of telephone and telegraph accessories; 
dynamos, sewing machines, bicycles and automobiles. There is 
also a large carriage industry. In textile industries silk holds the 
first place. The amount of silk handled and woven in Milan is 
greater than that dealt with at Lyons. Milan, indeed, supplies 
9,000,000 out of the 24,000,000 kilogrammes produced in Europe. 
Spinning and twiBting (Italy produces 60,000,000 kilogrammes 
of cocoons, which supply work for 60,000 basins and 1,600,000 
spindles) are as highly aevelojjed as the weaving industry. Cotton- 
spinning is represented by 1, 000, 000 spindles in Lombardy alone. 
At Milan, headquarters of the industries, cotton weaving, dyeing, 
and printing are extensively carried on. Linen, flax, jute, and wool 
are also spun and woven. The Milanese manufactures of articles 
in caoutchouc and of electric cables have acquired a world-wide 
reputation. In typography Milan is renowned principally for its 
musical editions and for its heliotype and zincotypo establish- 
ments. There is besides a huge production of posters for adver- 
tisement. The manufacture of furniture of all kinds is still exten- 
sively carried on, Milan being the chief Lombard market and centre 
of exportation. The towns of Cantu, Meda, Lissone, and Carugo 
supply Milanese firms with moBt of their merchandise, the furni- 
ture being made by the workmen at their own homes with 
materials supplied by the Milanese buyers, who also advance the 
capital necessary for working expenses. House industry is still 
widely diffused in Milan itself, especially as regards working in 
gold, silver, vulcanite, bronze, ana leather. The motive power 
for much of the house-industry is supplied by electricity, 7000 
kilowatts being thus employed. The electricity is furnished by the 
hydraulic works at Padcrao, 24 miles from Milan. (l. Bi. ) 

Milan Obrenovitch IV. (1854-1901), king of 
Servia, was born 22nd August 1854, at Jassy. He was 
the grandnephew of the famous Milosh, whose brother 
Jefrem (d. 1856) had a son, Milosh (1829-1861), who 
married Maria Katardzi, a Moldavian. Milan was their 
son. While still very young, he lost both his parents, ami 
was adopted by his cousin, Michael Obrenovitch, who 
returned to Servia on the expulsion of the Karagcorgo- 
vitches in 1858 and became ruling princo on the death of 
his father, Milosh, in 1860. During the reign of Michael 
young Milan was educated in Paris, at the Lycito Louis-le- 
Grand, where he displayed considerable precocity, but ho 
was only fourteen years of age when in 1868 his cousin 
was assassinated and he succeeded to the throne under a 


regency. In 1872 he was declared of age, and taking the 
reins of government into his own hands, soon manifested 
great intellectual power, coupled with a passionate head- 
strong character. Eugene Schuyler, who saw him about 
this time, found him “a very remarkable young man • . . 
singularly intelligent and well-informed.” By a careful 
balancing of the Austrian and Russian forties in Servia, 
with a judicious leaning towards the former, Prince Milan 
was enabled in 1878, at the end of the Turkish war, to 
induce the Porte to acknowledge his independence, and 
was proclaimed king in 1882. (The history of his reign 
is told in detail under Servia.) Acting under Austrian 
influence, King Milan devoted all his energies to the 
improvement of means of communication and the develop- 
ment of natural resources, but the cost, which was unduly 


increased by reckless extravagance, led to proportionately 
heavy taxation. This, coupled with increased military 
service, rendered King Milan and the Austrian party most 
unpopular; and his political troubles were further increased 
by the defeat of the Servians in the war against Bulgaria, 
1885-86. In 1885 (September) the union ofRumelia and 
Bulgaria caused widespread agitation in Servia, and Milan 
precipitately declared war upon * his kinsman Prince 
Alexander on 15th November. After a short but decisive 
campaign, the Servians were utterly routed at the battles 
of Slivinska and Pirofc, and Milan’s throne was only saved 
by the direct intervention of Austria. Domestic difficulties 
now arose which rapidly assumed a political significance. 
In October 1875 King Milan had married Natalie, the 
sixteen-years-old daughter of Peter Ivanovich Ketchko, a 
Moldavian Boyar, who was a colonel in the Russian army, 
and whose wife, Pulcheria, was by birth Princess Sturdza. 
A son, Alexander, was bom in 1876, but the king and 
queen soon showed signs of friction. Milan was anything 
but a faithful husband. Queen Natalie was greatly 
influenced by Russian sympathies; and the couple, ill- 
assorted both personally and politically, separated in 1886, 
when the queen withdrew from the kingdom, taking with 
her the young prince, Alexander, afterwards king, then ten 
years of age. While she was residing at Wiesbaden in 
1888, King Milan succeeded in recovering the Crown 
Princo, whom he undertook to educate ; and in reply to 
the queen’s remonstrances, he exerted considerable pressure 
upon the metropolitan, and procured a divorco, which was 
afterwards annulled as illegal. King Milan now seemed 
master of the situation, and on 3rd January 1889 promul- 
gated a new constitution much more liberal than the 
existing one of 1869. Two months later (6tli March) he 
suddenly abdicated in favour of his son, a step for which 
no satisfactory reason was assigned, and settled as a private 
individual in Paris. In February 1891 a Radical ministry 
was formed, Queen Natalie and the ex - metropolitan 
Michael returned to Belgrade, and Austrian influence 
began to givo way to Russian. Fear of a revolution and 
of King Milan’s return led to a compromise, by which in 
May 1891 the queon was expelled, and Milan was allowed 
a million francs from the civil list, on condition of not 
returning to Servia during his son’s minority. Milan in 
March 1892 renounced all his rights, and even his Servian 
nationality. The situation altered, however, after the 
young King Alexander in April 1893 had effected his coup 
d'etat and taken the reins of government into his hands. 
Servian politics began to grow more complicated, and 
Russian intrigue was rife. In January 1894 Milan 
suddenly appeared at Belgrade, and his son gladly availed 
himself of his experience and advice. On 29th April a 
royal decree reinstated Milan and Natalie, who in the 
meantime had become ostensibly reconciled, in their 
position as members of the royal family. On 21st May 
the constitution of 1869 was restored, and Milan continued 
to exercise considerable influence over his son. The queon, 
who had been residing chiefly at Biarritz, returned to 
Belgrade in May 1895, after four years’ absence, and was 
greeted by the populace with great enthusiasm. In 1897 
Milan was appointed commander-in-chief of the Servian 
army. In this capacity he did some of the best work of 
his life, and his success in improving the Servian military 
system was very marked. His relations with the young 
king also remained good, and for a time it seemed as 
though all Russian intrigues were being checked. The 
good relations between father and son were interrupted, 
however, by the latter’s marriage in July 1900. Milan 
violently opposed the match, and resigned his post as 
commander-in-chief; and the young king banished him 
from Servia and threw himself into the arms of Russia. 
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cities, including Rome, in respect of passenger and goods 
traffic and of the postal and telegraphic services. Two 
other public services, namely, the water supply and the 
sewer system, have been completely transformed since 1880. 
The old system of water supply was that of piercing 
a well for every house built. But with the growth 
of the city the system was found to be inadequate 
and dangerous. The municipal technical bureau proposed, 
as an experiment, to adopt the system of mechanical 
extraction of water from the deeper strata of the subsoil 
This was so successful (1889) that the system has been 
adopted and extended, so that now deep wells furnish 
12,000 litres per minute, with a pressure equal to that of 
a reservoir at a height of 40 metres. By 1899 the length 
of water-pipes had increased from 5 miles to 78 miles, and 
the consumption from 146,000 litres to 4,088,000 litres. ' 
Since 1 888 the drainage has been greatly improved. Milan 
has now in nil 48 miles of sowers worked on the single- 
channel principle — that is, a channel which receives all kinds 
of drainage and rain-water. The chief collectors discharge 
themselves into the Vottabia, which in its turn communicates 
with the river Lambro near Melegnano. The Vettabia is 
an ancient river-bed, adapted centuries ago for irrigation. 
It irrigates a tract of land nearly 7000 acres in extent, and 
its surplus waters pass over a further zone of low-lying 
land 20,000 acres in extent. Thus some 27,000 acres of 
land are available for the sterilization of Milanese sewage. 
The growth of population obliged the municipality in 
1860 to increase burial accommodation by opening a 
new cemetery, 120,000 metres in extent, known as the 
Oimitero Monumentalo, at first intended to replace tlio 
four old cemeteries in the neighbourhood of the bastions. 
As its insufficiency became apparent, the abolition of the 
old cemeteries was suspended until, in 1888, a much 
larger burial-ground was laid out in the commune of 
Musocco, 3 miles from tlio city. This new cemetery is 
the general burying -ground, the Oimitero Monumcntale 
being reserved for the erection of monumental tombs. An 
electric tramway connects the two cemeteries. It cannot be 
said that the development of Milanese hospitals has kept 
ace with the growth of the population. The Ospedale 
laggioro, built in 1456, is still the most important. On 
the other hand, several special institutes and ambulances 
have been created by private philanthropy since 1880. 
The Instituto dei Rachitici, for the cure and education of 
children suffering from rickets ; the Instituto Oftalmico, 
for eye diseases; and the Padiglione Litta, for surgical 
operations, deserve mention. The institute for the in- 
struction of the blind, the deaf, and the dumb has been 
renewed and enlarged. The municipality lias further 
provided a hospital for contagious diseases at Pergano, 
some distanco from the city. Philanthropic institutes such 
as soup-kitchens, public dormitories, and foundling 
hospitals have also been established. Two small experi- 
ments in the construction of workmen’s houses have also 
been carried out, but, cither on account of the special 
conditions of the Milanese working-classes, or of inherent 
defects, have not l>een attended with noteworthy success. 

Tho artistic and scientific patrimony has notably increased 
since 1875. The Gallery of Brora, founded at tho end of tho 
18th century with works of art accumulated during tlio sup- 
pression of tho religious orders, has bcoome one of the most im- 
portant Italian galleries. Since 1880 it has been enriched with 
pictures by Titian, Tintoretto, Paris Bordone, Antonello, Cossa, 
Borgognone, Ac. ; in 1900 the gallery was enlarged, the number of 
its rooms being doubled. In 1880 ah interesting art collection was 
bequeathed to Milau by a patrician, Fold! Pozzoli, aud has since 
been opened to the public; it contains many pictures of prime 
value by painters of tho Lombard school, besides bronzes, ceramics, 
old stuffs, jowellory, glasses, and an important collection of ancient 
weapons. In 1878 the municipality organized an art museum 
with objects bequeathed to the city; and in 1899 the collection 
was placed in the Costello Sforzesco, which has been restored by 


the architect Luca Beltrami In 1895 the Museo del Risorgimento 
Nazionale was transported thither ; in 1896 the school pi art 
applied to industry was installed there ; in 1900 the municipal 
art and archaeological museums were added. In regard to science 
and scientific collections Milan has made considerable progress. The 
National Library in the Palace of Brera possesses 250,000 volumes, 
126,000 pamphlets, and many manuscripts relating to Lombard 
history and to the territory of Milan. A Manzoni Toom has been 
opened for the collection of all the editions and the autographs 
of the writings of Alessandro Manzoni, who died in 1879* xhe 
Ambrosian Library has continued to receive many important 
bequests of MSS. and works of art. The reproduction of the 
Codice Atlantico of Leonardo da Vinci, preserved in this library, has 
reached its eighteenth part ; when complete it will constitute a 
work of more than 1200 plates in heliotype of large form. The 
civic museum of natural history, founded about 1850 with 
small resources, has been increased by donations and bequests, 
notably by that of Count Turati, who presented to the municipality 
Ids ornithological collection, one of the richest in Europe. In 1883 
tho museum was installed in a special edifice in the public gardens, 
where the mineralogical and fossil collections are displayed to 
advantage. The Brera Observatory was furnished in 1882 with 
a large equatorial refractor, having an objective 18 Paris inches 
in diameter. The Milanese Polytechnic, founded in 1865 by the 
mathematician Brioachi, has greatly developed. A considerable 
number of monuments have been erected in the gardens and squares. 
The principal are the equestrian statues of Victor Emmanuel II., 
Garibaldi, and the monument commemorative of the insurrection of 
1 848 against the Austrians. Othor statues are those to Alessandro 
Manzoni, Giuseppe Parini, Antonio Rosmini, G. B. Piatti (inventor 
of the drills used in boring the Cenis tunnel), Antonio Stoppani, 
Generals Sirtori and Medici, Luciano Manara, and Francesco 
Brioschi. The equestrian statue of Napoleon III. is still in the 
Senate courtyard awaiting its transfer to the position assigned to 
it in front of tho Arco della Pace, through which the allied 
French aud Italian armies entered Milan nfter the battle of 
Magenta. Tlio ancient monuments have, on tho whole, been 
well cared for. Besides the abovo-mentioned restoration of the 
Gastello Sforzesco, works of restoration have been executed in the 
churches of Santa Maria dollo Grazio (in terra-cotta), of Santa 
Maria presso San Celso, and of San Scpolcro. The belfry of San 
< rottardo has boon repaired, Palazzo Marino (tho seat of the munici- 
pality) completed, and various repairs carried out in the Palazzo 
dei Giureconsulti and the Loggia dei Notai. Unfortunately, 
Milanese archeologists have not succeeded in every case in pre- 
venting acts of vandalism during the transformation of the city. 
Thus, in 1900, the ancient Porta dei Fabbri was demolished — one 
of the last traces of the walls rebuilt by the Milanese after the de- 
struction of their city by Frederick Barbarossa. Milan has retained 
its position as musical centre of Italy, and as ono of tho chief 
musical centres of Europe. The Scala Theatre, with a municipal 
subsidy, maintained its traditions. In 1897 tho municipality with- 
drew its subsidy, and the Scala remained closed during the season 
1897-98 ; but, owing to private initiative, the theatre was reopened 
for tho trien nium 1898-1901 with a limited subvention from tlio 
commune. The result of this experiment assured the continuance 
of the traditions of tho Scala. 

Province of Milan . — The conditions of Lombard agriculture in 
tho Milan district have been somewhat modified by the exten- 
sion of irrigation and the development of intensive culture. 
The territory of which Milan forms the centre has been for 
centuries divided into a dry zone, extending from the Lower Alps 
to tho city, and an irrigated zone, stretching from the city to 
tho Po. In 1860 the Cavour and Villoresi canals extonded the 
irrigated zone towards the north. Milan still remains the centre 
of the most rationally irrigated districts in Eurojve. The poten- 
tiality of tho north Italian canals is surpassed only by that of the 
great Ganges canal constructed by the British in tho second half 
of the 19th century. Tho oldest canals lead from Lakes Maggioro 
and Como ; the Muzza canal, leading from the Adda, existed 
earlier than tho year 1000, and has now an average potentiality in 
the summer season of 90 cubic metres per minute. The Naviglio 
Grande, beguu for purposes of irrigation in 1185, was adapted also 
for navigation earlier than the 15th century. The Martezana 
c anal was constructed at the end of the 15th century, Leonardo da 
Vinci taking part in its preparation. These two latter canals, 
leading respectively from the Ticino and the Adda, discharge 
themselves into the Pavia canal, which in its turn flows into the 
Ticino at a short distance from the Po. Besides theso gfeat 
arteries, irrigation is effected with water drawn from springs and 
wells, which, on account of the natural slop© of tho Lombard plain, 
are able to irrigate land at several kilometres' distance. This 
system is facilitated by the so-called “right of passage" or “right 
of aqueduct " created in Lombardy, and now included in the civil 
codes of several nations. The rent of irrigated land varies from 8 
to 11 lire per perch (120 to 165 lire per hectare)— scarcely one-half 
of the rent demanded a few years back. This reduction has led to 
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the intensification of pasturage and gracing products ; but these, 
in their turn, have fallen in price on account of the dimoulty of 
exportation. The Lombard peasants hold a high place amongst 
Italian agriculturists, and have been instrumental in introducing 
superior systems of agriculture into Lazio, Apulia, and Sardinia. 
The dry zone has undergone little change either as regards 
culture or land tenure. Silkworm rearing is still the ohief in- 
dustry of the region, the land being held on the mezzadria or 
mStayer system, according to which the products of the soil are 
dimed between landlord and tenant The fall in prioes has 
caused a diminution in rents and inoomes, and has stimulated 


emigration to South America. 

Most noteworthy, too, has been the industrial development of 
Milan, with its suburbs and neighbouring towns, such as Monza, 
Gallarate, Saronno, Busto Arsizio, and Legnano. Machine-making 
on a large scale is carried on by firms widely celebrated for the 
construction of locomotives, railway trucks and carriages, steam 
boilers and motors, turbines, pumps, metal bridges and roofs. A 
number of large turbines for the hydraulic works at Niagara Falls 
were constructed at Milan in 1900. Minor industries are repre- 
sented by workshops for the production of surgical, musical, and 
geodetic instruments; of telephone and telegraph accessories; 
dynamos, sewing machines, bicycles and automobiles. There is 
also a large carriage industry. In textile industries silk holds the 
first plaoe. The amount of silk handled and woven in Milan is 
greater than that dealt with at Lyons. Milan, indeed, supplies 
9,000,000 out of the 24,000,000 kilogrammes produced in Europo. 
Spinning and twisting (Italy produces 50,000,000 kilogrammes 
or cocoons, which supply work for 60,000 basins and 1,600,000 
spindles) are as highly developed as the weaving industry. Cotton- 
spinning is represented by 1,000,000 spindles in Lombardy alone. 
At Milan, headquarters of the industries, cotton weaving, dyeing, 
and printing are extensively carried on. Linen, fiax, jute, and wool 
are also spun and woven. Tho Milanese manufactures of articles 
in caoutcnouo and of electric cables have acquired a world-wide 
reputation. In typography Milan is renowned principally for its 
musical editions and for its heliotype and zincotypo establish 
ments. There is besides a huge proauction of posters for advor 
tisement. The manufacture of furniture of all kinds is still exten- 
sively carried on, Milan being tho chief Lombard market and centre 
of exportation. The townB of Cantu, Medu, Lissone, and Carugo 
supply Milanese firms with most of their merchandise, the furni- 
ture being made by the workmen at their own homes with 
materials supplied by tho Milanese buyers, who also advance tho 
capital necessary for working expenses. House industry is still 
widely diffused in Milan itself, especially as regards working in 
gold, silver, vulcanite, bronze, ana leather. Tho motive power 
for much of the house-industry is supplied by eloctricity, 7000 
kilowatts being thus employed. Tho electricity is furnished by the 
hydraulic works at Pademo, 24 milos from Milan. (l. Bl ) 

Milan Obrenovltch IV. (1854-1901), king of 
Servia, was born 22nd August 1854, at Jassy. He was 
the grandnephew of the famous Milosh, whose brother 
Jefrem (d. 1856) had a son, Milosh (1829-1861), who 
married Maria Katardzi, a Moldavian. Milan was their 
son. While still very young, he lost both his parents, and 
was adopted by his cousin, Michael Obrenovitch, who 
returned to Servia on the expulsion of the Karageorgo- 
vitches in 1858 and became ruling princo on tho death of 
his father, Milosh, in 1860. During the reign of Michael 
young Milan was educated in Paris, at the Lyeeo Louis-le- 
Grand, where he displayed considerable precocity, but ho 
was only fourteen years of age when in 1868 his cousin 
was assassinated and he succeeded to the throne under a 


regency. In 1872 he was declared of age, and taking the 
reins of government into his oym hands, soon manifested 
great intellectual power, coupled with a passionate head- 
strong character. Eugene Schuyler, who saw him about 
this time, found him “a very remarkable young man . . . 
singularly intelligent and well-informed.” By a careful 
balancing of the Austrian and Russian parties in Servia, 
with a judicious leaning towards the former, Prince Milan 
was enabled in 1878, at the end of the Turkish war, to 
induce the Porte to acknowledge his independence, and 
was proclaimed king in 1882. (The history of his reign 
is told in detail under Servia.) Acting under Austrian 
influence, King Milan devoted all his energies to the 
improvement of means of communication and the develop- 
ment of natural resources, but the cost, which was unduly 


increased by reckless extravagance, led to proportionately 
heavy taxation. This, coupled with increased military 
service, rendered King Milan and the Austrian party most 
unpopular ; and his political troubles were further increased 
by the defeat of tho Servians in the war against Bulgaria, 
1885-86. In 1885 (September) the union of Rumelia and 
Bulgaria caused widespread agitation in Servia, and Milan 
precipitately declared war upon • his kinsman Prince 
Alexander on 15th November. After a short but decisive 
campaign, the Servians were utterly routed at the battles 
of Slivinska and Pirot, and Milan’s throne was only saved 
by the direct intervention of Austria. Domestic difficulties 
now arose which rapidly assumed a political significance. 
In October 1875 King Milan had married Natalie, the 
sixteen-years-old daughter of Peter Ivanovich Ketchko, a 
Moldavian Boyar, who was a colonel in the Russian army, 
and whose wife, Pulcheria, was by birth Princess Sturdza. 
A son, Alexander, was bom in 1876, but the king and 
queen soon showed signs of friction. Milan was anything 
but a faithful husband. Queen Natalie was greatly 
influenced by Russian sympathies; and the couple, ill- 
assorted both personally and politically, separated in 1886, 
when the queen withdrew from the kingdom, taking witli 
her the young prince, Alexander, afterwards king, then ten 
years of ago. While she was residing at Wiesbaden in 
1888, King Milan succeeded in recovering the Crown 
Prince, whom he undertook to educate ; and in reply to 
the queen’s remonstrances, he exerted considerable pressure 
upon tho metropolitan, and procured a divorce, which was 
afterwards annulled as illegal. King Milan now seemed 
master of the situation, and on 3rd January 1889 promul- 
gated a new constitution much more liberal than the 
existing one of 1869, Two months later (6tli March) he 
suddenly abdicated in favour of his son, a step for which 
no satisfactory reason was assigned, and settled as a private 
individual in Paris. In February 1891 a Radical ministry 
was formed, Queen Natalie and the ex - metropolitan 
Michael returned to Belgrade, and Austrian influcnco 
began to give way to Russian. Fear of a revolution and 
of King Milan’s return led to a compromise, by which in 
May 1891 the queen was expelled, and Milan was allowed 
a million francs from the civil list, on condition of not 
returning to Servia during his son’s minority. Milan in 
March 1892 renounced all his rights, and even his Servian 
nationality. The situation altered, however, after the 
young King Alexander in April 1893 had effected his coup 
d’etat and taken the reins of government into his hands. 
Servian politics began to grow more complicated, and 
Russian intrigue was rife. In January 1894 Milan 
suddenly apj>eared at Belgrade, and his son gladly availed 
himself of his experience and advice. On 29th April a 
royal decree reinstated Milan and Natalie, who in the 
meantime had become ostensibly reconciled, in their 
position as members of the royal family. On 21st May 
the constitution of 1869 was restored, and Milan continued 
to exercise considerable influence over his son. The queen, 
who had been residing chiefly at Biarritz, returned to 
Belgrade in May 1895, after four years’ absenco, and was 
greeted by the populace witli great enthusiasm. In 1897 
Milan was appointed commander-in-chief of the Servian 
army. In this capacity he did some of the best work of 
his life, and his success in improving tho Servian military 
system was very marked. His relations with the young 
king also remained good, and for a time it seemed as 
though all Russian intrigues were being checked. Tho 
good relations between father and son were interrupted, 
however, by the latter’s marriage in July 1900. Milan 
violently opposed tho match, and resigned his post as 
commander-in-chief; and the young king banished him 
from Servia and threw himself into the arms of Russia. 



752 MILAZZO — MI 

Milan retired to Vienna, and there he died unexpectedly on 
1 1th February 1901. Milan was an able, though headstrong 
man, but he lived a scandalously irregular life, and was 
devoid of moral principle. In considering his relations with 
his young son, it must be remembered that in the dynastic 
and political condition of Servia natural feeling was in- 
evitably subordinated in Milan to other considerations. 

MllaZJCOf a seaport town of the province of Messina, 
Sicily, Italy, 22 miles west of Messina by rail. There is 
a good harbour, which can be entered by vessels drawing 
20 feet, but the trade is decreasing; in 1888 the port 
was entered by 1523 vessels of 147,150 tons, in 1899 by 
515 vessels of 82,600 tons. The exports are wine, tunny, 
oranges, lemons, and other fruit, and olive oil. Population 
(1881), 9468; (1899), 13,000. 

Miles, Nelson Appleton (1839 ), 

American soldier, was bom in Westminster, Mass., on 8th 
August 1839. A civilian, and engaged in mercantile 
pursuits when the Civil War began, ho entered service in 
September 1861 as a lieutenant in the 22nd Massachusetts 
volunteers, won campaign distinction, and was commis- 
sioned, in September 1862, colonel of the 61st New York 
volunteers. He was advanced to brigadier -general of 
volunteers in May 1864, and to major-general in October 
1865. He fought in most of the great battles of the army 
of the Potomac, and at the end of the war was appointed 
(July 1866) a colonel of regulars. Promoted to U.S. 
brigadier -general (December 1880), and major-general 
(April 1890), ho succeeded to chief army command in 
1895. He was successful (1869-86) in suppressing Indian 
outbreaks, and commanded in Chicago during the railway 
riots in July 1894. He was in nominal direction of 
operations during the war with Spain, 1898, though 
tardily sent to the front. He was raised to the rank of 
lieutenant-general commanding in Juno 1900. 

Milford, contributory parliamentary borough (Pem- 
broke district) and seaport of Pembrokeshire, Wales, about 
8 miles west-north- west of Pembroke, on Milford Haven ; 
a terminal station of the Great Western Railway. New 
water storage has been constructed, with a capacity of 
3,000,000 gallons. Mackerel are brought here from the 
Irish coast and despatched by rail to London and other 
centres. In 1890, 1705 vossels of 350,504 tons entered 
and 1709 of 350,375 tons cleared; in 1900, 1206 vessels 
of 272,124 tons entered and 1153 of 265,525 tons cleared. 
Population (1891), 4070; (1901), 5102. 

Milford, a town of Worcester county, Massachusetts, 
U.S.A., in the southern part of the state. Within its 
area of 16 square miles are a large rural population and 
a village of the same name as the town. Threo railways 
traverse the town — the Boston and Albany, the Grafton 
and Upton, and a branch of the Now York, New Haven, 
and Hartford, It manufactures boots and shoes, besides 
a variety of other goods. Population (1890), 8780 ; 
(1900), 11,376, of whom 3342 were foreign-born. 

Military Law (see also Ency. Brit. vol. xvi.).— 
Military law is “ the law which governs the soldiers in 

Definition ^ me P 6 * 06 an d in war, at home and abroad. 

' At all times and in all places the conduct of 
officers and soldiers as such is regulated by military law.” 
This is the definition given in the oponing chapter of tho 
Manual of Military Law , which is issued under the 
authority of the War Office, and which is the text-book 
used by all courts-nmrtial. The definition is, however, 
somewhat too wide, and places the British soldier on the 
level of the French soldier, who is amenable to military 
tribunals at all times and for all breaches of the law, 
whether of a civil or of a military character. The British 
system does not exclude in time of peace the action of the 
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civil courts. In time of peace all persons who belong to 
the military class in France and other Continental countries 
are judged by military law and by military courts. There 
is also in most Continental countries an intermediate 
stage between war and peace known as an dtat de ri&ge, 
which may be declared for a fixed period for a district, 
or even a city, by reason of domestic insurrection or the 
presence of an enemy. It requires legislative enactment. 
Thirdly comes a state of war, when the military authorities 
are supreme; and whilst they can call upon the civil power 
to act in concert with them, the military authority is final 
This is a brief summary of the system of military law that 
prevails in most countries of the Continent. The cardinal 
point of difference between the British and the Continental 
systems lies in the fact that in the United Kingdom the 
soldier is not only a soldier, but a citizen also; and although 
he may be tried for civil offences by a military tribunal, 
the power is not exercised in all cases. Thus treason, 
treason -felony, murder, manslaughter, rape, are brought 
before a civil court in times of peace, if the offence is 
committed in the United Kingdom, or if it is committed 
anywhere else in the king’s dominions, except Gibraltar, 
within a hundred mileB from a place where the offender 
can be tried by a civil court. Minor civil offences, when 
not committed within military lines, or when the person 
affected by the offence is a civilian, or when it is a case for 
a jury, or where intricate questions of law may arise, may 
also be brought before a civil tribunal. But an offence, of 
whatever nature, committed on active service would be 
brought before a military tribunal. 

The British army estimates for 1902 provided for a 
force of 420,000 men, 219,000 being for ordinary army 
service and 200,300 for war service, as compared 
with 180,513 in the yoar before the South African 152 
war. Militia, yeomanry, and volunteers have all 
increased in numbers as well as the regular forces. This 
increase in all the British military forces has rendered 
necessary a further development of military law. Martial 
law has also come into unusual prominence, and it is treated 
under its own heading. 

Tho courts-martial in the year preceding the South 
African war were over 8000 in number. The num- 
ber in 1901 exceeded 20,000. The number of field 
general courts-martial greatly increased in con- 
sequence of the war, and a field general court- geuemi 

martial has become of special importance. It court: 

is convened (1) by any officer in command of a 
detachment or portion of troops beyond the seas when not' 
on active service, where complaint is made to him that 
any offence has been committed by any person under 
his command against the property or person of any in- 
habitant or resident in that country; or (2) by the 
commanding officer of an army corps or portion of a corps 
on active service, or by any officer in immediate 
command of a body of forces on active service where it 
appears to him on complaint or otherwise that a person 
subject to military law haB committed an offence. The 
officer must be satisfied that it is not practicable, with 
due regard to the public service, to try the person by an 
ordinary court-martial. The quorum of the court is three, 
if consistent with military exigencies, and each member 
must have held a commission for not less than a year. 
The quorum may be reduced when the public service 
requires it. The procedure of ordinary courts-martial is 
observed as far as possible, and the proceedings always 
should be in writing when possible. But in the circum- 
stances in which these courts are assembled, it is not 
always possible to adhere to the technical rules which 
obtain in the ordinary tribunals, although the broad 
principles are not violated. The evidence on a field 
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general court-martial is taken on oath. The prisoner may 
cross-examine the witnesses for the prosecution, and may 
call any available witnesses for his defence. The prisoner 
is allowed to address the court in his own defence. 

Important changes were made in the system of courts of 
inquiry by an Army Order of lOthFebruary 1902. Acourt 
of inquiry is and has been an assembly of officers 
directed by a commanding officer to collect evi- 
dence and report with respect to a transaction 
into which he cannot conveniently himself make inquiry. 
But now, whenever any inquiry affects the character or 
military reputation of an officer or soldier, full opportunity 
must bo given him of being present at the inquiry and of 
giving any evidence, or making any statement, or cross- 
examining adverse witnesses, or producing witnesses on his 
own behalf. Evidence may now be ordered to be taken 
on oath if the assembling officer thinks the case requires it. 
No proceedings of a court of inquiry, no confession, state- 
ment, or answer is admissible in a court-martial. But an 
officer or soldier tried by court-martial in respect of matter 
which has been the subject of a court of inquiry is entitled 
to a copy of the proceedings on payment of the cost of 
the copy. The finding and sentence are only valid after 
confirmation by the proper military authority. A sentence 
of death or penal servitude can only be confirmed by the 
general or field officer in command of the forces with which 
the prisoner is present. The rule which allows the prisoner 
and his wife to tender their evidence on oath under tho 
recent Act as regards evidence is applicable to field general 
courts-martial. It is useful to note that tho Army Act, 
sec. 70, enables His Majesty to make new provisions 
under the hand of a Secretary of State for, amongst other 
things, the assembly and procedure of courts of inquiry. 
The power to make changes by Army Order or rule is only 
limited by tho principle that the rules must not be con- 
trary to or inconsistent with the Act. 

The Militia Act, 1882 (sec. 12), confined liability to the 
service of the militia to any part of the United Kingdom, 
but no part of the militia could be ordered out 
of the United Kingdom. The Reserve Forces 
and Militia Act of 1898 now enables them by voluntary 
offor to extend their services to any place out of the United 
Kingdom. Under the recent Act tho volunteers also can be 
accepted for service out of the United Kingdom for a period 
not exceeding one year, whether an order embodying the 
militia is in force or not at the time. Militia officers are 
at all times subject to military law, and militiamen during 
their preliminary training, during their annual training 
when acting with the regular forces, and during their em- 
bodiment. Tho old system of ballot for militia services 
(which is generally thought to be the sound basis of a 
regular army, because it would provide not only a system 
of home defence, but also reinforcements for the regular 
forces) would require no addition to the Militia Act, as 
already there is legislative power to revive the militia 
ballot. 

The yeomanry stand on the same footing as the 
volunteers, and may be considered a cavalry branch of tho 
volunteer force ; so these auxiliary forces rank 
eomatuy. e q lla jjy j n military law. No limit is placed on 
their number, and they only require the acceptance of 
their services by tho King. They are not held to bo 
effective unless they do a yearly training of five consecutive 
da$g, or six days in the year. The yeomanry are included 
in the Army Act with the militia and volunteers as 
“auxiliary forces” when employed in military service — 
that is, they become subject to military law. 

The Reserve Forces Act, 1882, established the reserve for 
the regular forces and the militia. The main object of the 
Reserve Forces Act at the date of its enactment was to aid 
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the civil power in the preservation of the public peace. 
But by the Reserve Forces and Militia Act, 1898, any man 
belonging to the first class of the army reserve 
whose character on transfer to the army reservo mmWl 
is good shall, if he so agrees in writing, be 
liable for the first twelve months of his service in that 
reserve to be called out on permanent service without 
being called out by proclamation or without the meeting 
of Parliament ; and in case there is a state of war between 
His Majesty and any foreign power, the service of a reserve 
man may be prolonged for a further period not exceeding 
twelve months, or his services may be dispensed with by 
the competent military authority. 

By the Reserve Forces Act, 1899, if serving out of the 
United Kingdom, he may at his own request be transferred 
to the reserve without being required to return 
to the United Kingdom. Volunteers are a yoluat—n. 
voluntary service, but in case of actual or ap- 
prehended invasion of any part of the United Kingdom 
they may be called out for actual service (Volunteers 
Act, 1863). They are subject to military law when on 
actual military service, when being trained or exercised 
with any portion of the regulars, or with any portion of 
the militia when subject to military law. But any 
volunteer may (since 1895) offer himself for active 
military service whenever an order for the embodiment 
of the militia is in force. 

In an authoritative report published by the Norwegian 
Government, and compiled by a trained Norwegian lawyer, 
who visited the various countries, the systems of coatl- 
twenty-two states are reviewed. The earliest nantal 
military law still in vigour is found in Norway military 
and Denmark, and dates from 1683, while ** Wm 
England and Sweden date from 1881. Sweden has a 
military penal code, and England is ruled by the Army 
Act. There are two kinds of military courts of first 
instance : (1) those belonging to separate military bodies, 
such as divisions, brigades, regiments; (2) those having 
jurisdiction in a certain territory, and their seat deter- 
mined. In times of war the courts must follow the 
military bodies. In Bavaria and Switzerland a military 
jury is attached to a court-martial. In several states 
“auditors,” judicial guides, are attached to courts- 
martial. In some a military jurisconsult (lawyer) is 
attached as judge, always a fixed post. This obtains in 
Sweden, Finland, Austria-Hungary, Switzerland, and 
Portugal. In Norway, Denmark, Sweden, Finland, 
Belgium, Great Britain, Germany, Austria, United StateB, 
Spain, Wiirtemberg, and Switzerland the presiding officer 
is chosen for the single trial. In other Btates the military 
judges are appointed for a certain term, usually six months. 
The quorum of judges required on military courts on the 
Continent differs. Seven judges sit in Belgium, Holland, 
France, Spain, Portugal, Greece, Turkey, and Wiirtemberg ; 
three only, in cases of ordinary offences committed by 
non-commissioned officers and soldiers in Switzerland, 
Russia, the United Kingdom, United States, and Bavaria. 
In grave casos in the United Kingdom five to nine sit, 
nine in Russia, five to thirteen in the United States. In 
Norway and Denmark the court is of thirteen up to 
twenty -five, unless replaced by a commission and a 
military lawyer. 

In Norway, Denmark, Sweden, Finland, and Bavaria and 
other places in Germany, special summary courts-martial 
are held when necessary. Certain forms and 
legal guarantees are then dispensed with. Such 
are held in Belgium and Holland “ in a town or martial. 
place in state of siege.” La Prevdte is a special 
court of a judge assisted by a registrar, for vagabonds, 
servants, sutlers, and with a very limited competence over 

S. VI. — 95 
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soldiers who have committed a petty offence, held in time 
of war in France, Rumania, and Greece, 

The United Kingdom has a summary court-martial when 
the regular court-martial cannot be held without injuring 
the military service. In the United States there are the 
M field officers' court-martial” and “military commission,” 
consisting of three officeis. The second is for judging 
spies, and some other matters that escape the jurisdiction 
of the regular courts-martial. A special military tribunal 
in Germany judges the officials attached to the army. 
Courts of Honour exist in Russia, Germany, Bavaria, Wiir- 
temberg, Austria-Hungary, and Spain. Great Britain and 
the United States have the system of a “ court of inquiry.” 
This was only a commission of inquiry, but it is now 
public, the accused is present, and the witnesses are sworn. 

Soldiers not on active service, says the Swedish report, 
should be answerable for infractions of common law, 
Gumpt- under the jurisdiction of the civil courts. All 
s«M 0 / infractions of military order or discipline com- 
mlUtmry mitted by soldiers, whether on active service 
or no, shoxrld be judged by military courts. In 
time of war, it is equally admitted, military courts must 
judge all offences, even offences at common law, committed 
by soldiers forming part of an army on campaign. The 
difference lies in regard to offences committed in time of 
peaoe. Sweden, Great Britain, Italy, and the United States, 
as a general rule, place offences against the common law 
(; infractions <le droit commun) in time of peace under the 
jurisdiction of the civil courts. In the United States 
offences against good order, in Great Britain jiersonal 
offences (such as drunkenness), are judged by court-martial. 
In most other states the general rule is that soldiers, 
even in time of peace, if on actual service, are judged by 
courts-martial. In the case of complicity between a 
soldier and a civilian, sometimes one is judged by a 
military, and the other by a civil court (in Germany, 
Switzerland, and Spain), sometimes both by a military court 
(Belgium, France, Italy, Servia, Rumania, and Greece); 
sometimes it depends on the nature of the crime — in the 
United Kingdom, United States, Sweden, Finland, Holland, 
and Portugal. In Norway a mixed tribunal judges them. 

The procedure in military courts differs according to 
the countries. In some systems (a) the examination and 
PnxTftfmr P re l >arat * (m evidence are confided to a juye 
un ' d! instruction ; (b) in other systems they are 
confided to a special commission of inquiry; (c) again, in 
other places they are left to the court-martial itself that 
will judge the case. The United Kingdom and the United 
States follow the last plan. There is no preparatory 
examination in these two countries. A commission of 
inquiry for the preparation of evidence is held in Norway, 
Denmark, Germany, Wurtemberg, Austria-Hungary, Servia, 
Belgium, and Holland. An auditor directs these courts of 
inquiry. In Russia an officer acts as ju<je cV instruction ; 
in grave cases he must be a military jurisconsult. In 
France, Italy, Spain, Rumania, Greece, and Turkey an 
officer acts as juge d' instruction. 

The proceedings before a court-martial are usually 
public, except in the case of matters that offend morality, 
PubUeit C 0 in l )r0U1 * 8e public order, or where publicity 
y * is considered injurious to the interests of the 
service (cases of discipline, disclosing plans, etc.). This 
does not apply (except in Great Britain and the United 
States) to the proceedings before the courts cliarged 
with preliminary investigation. In several states, «.<?., 
Norway, Denmark, Holland, Austria, Servia, Germany, aud 
Wurtemberg, the public prosecutor is also the counsel of 
the accused. The auditor who directs the court of inquiry 
fills these offices (except in cases of small importance in 
Germany and Wurtemberg). In other states there is a 
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special office of public prosecutor. In France he is an 
officer, and in Spain, Portugal, Rumania, Greece, and 
Turkey. In Russia, Belgium, Bavaria, Switzerland, and 
Italy he is a military lawyer. In these countries the 
accused has the right to choose a counsel, or one is assigned 
him. In the United Kingdom and the United States, 
when the matter is grave, the direction of the case is put 
in the hands of a judge-advocate. In the United Sfetes 
the judge-advocate is the public prosecutor. 

There is no superior tribunal to which to appeal in 
Denmark, Great Britain, and the United States. In Den- 
mark the cases are sent to the auditor-general, Appeal, 
who can annul if there is error in form, and when «/. 
send back the case to be tried anew. In Great towed, end 
Britain and the United States judgment in i0 wbotBt 
ordinary cases must be confirmed by the commanding 
officer by whose order the court was called. He can 
lighten the sentence. In certain cases of great gravity it 
must go on to the head of tho State, after passing through 
the revision of the judge -advocate -general, who is the 
constitutional adviser of the Crown as regards courts- 
martial from the point of view of legality. There is also 
in these two countries a special revision of judgments in 
the judge-advocate-general’s office. This revisional power 
is the safeguard of military justice, as all decisions are 
reviewed, and if any illegality is pointed out the proceed- 
ings are consequently quashed. The effect of this dis- 
approval is not merely to annul the proceedings, but it also 
prevents the accruing of any disability or forfeiture. The 
British judge-advocate’s office has been much strengthened. 
It now consists of — (1) The judge-advocate-general (one 
of H.M. judges). (2) A deputy judge-advocate-general, 
who is a trained lawyer. (3) A deputy judge-advocate, 
also a trained lawyer. (4) A military officer of the rank 
of colonel who has been called to the Bar. (5) In South 
Africa (since 1899, and on a five-years appointment from 
1902) a colonel who has been called to the Bar. 

In Germany there is no appeal, except for officials attached 
to the army. In Austria-Hungary the sentence can be 
lightened by the commanding officer. It can also be 
returned for trial by a superior court if it appears to him 
too light. In Spain all judgments have to be confirmed, 
and if confirmation is refused, it is carried before the 
supreme court of the navy and army. The condemned 
has no power of appeal himself, but all cases of death or 
life sentences go before the supreme court of the navy 
and army. Russia only requires the confirmation of the 
commanding officer. In France, Rumania, and Greece all 
condemned prisoners in time of peace can demand a court 
of revision, composed of a general and four superior officers. 
In time of war the court may be composed of three. 

Certain forms of punishment, in all countries but the 
United States, can be given by the superior officer, without 
judicial intervention, for small purely military oiech 
offences, where a summary procedure is required. pUnary 
The offender, if he prefers, may be carried before pualahm 
court-martial. The punishment is immediately m * ota * 
carried into force, but the person punished can complain 
to higher military authority. In that case?, if the com- 
plaint is not admitted, the punishment is enhanced. The 
commonest of these disciplinary punishments are depriva- 
tion of liberty, confined to barracks, arrests and prison. 
Certain social punishments obtain in certain countries — 
for instance, imprisonment in Turkey may be accompanied 
by a bread and water diet ; and officers in Finland and 
Russia may be deprived of advancement. 

Authorities. — Manual of Military Law. — The Kinds Regula- 
tions. — Cloue. Military Forces of the Crown. — T. Guam. 
Fonctionnement tie la Justice Mililaire dans les diffirtnts Stats de 
V Europe, Christiania. — Military Laws of the United States. — 



MILITARY T A C T I C 8 — M I L I T I A 


OommeTUaire rur le Code de Justice Militaire (Pradixr Fodiri et 
Faurk). (Jno. s.) 

Military Tactics. See Tactics. J 

Militia. — The militia of the United Kingdom, j 
commonly so called, is the general or regular militia, as 
distinguished from the local militia, which was established 
in the year 1808, and which, though in abeyance, might 
still legally be raised. It consists of a number of officers, 
non-commissioned officers, and men, serving under special 
enactments and regulations, formed into corps or battalions, 
and trained as soldiers for the purpose of augmenting the 
military strength of the country in case of national danger 
or emergency. Although the force is very ancient, being 
the direct descendant of various levies compulsorily raised 
for national defence from the earliest times, the title 
militia first appears in the year 1590, and constantly 
occurs in parliamentary reports in 1640 and 1641, at 
which time it was referred to as a new word. The actual 
origin of the militia is lost in antiquity. 

Tho Roman invasion was stoutly resisted by armed tribcH re- 
sembling a militia, and possessing both organization and military 
H . ability. The inhabitants of Britain are described by 

n e ory. historians as a military pcojile, well armed, and adopt- 
ing tactics in wliioh, by means of chariots, they combined great 
mobility with the steadiness of foot soldiers. With the advent of 
the Saxons began the county organization, with which the militia 
is still closely identified, and the development of a military force 
called “ Tho Fyrd,” easily recognizable as identical in principle 
with the modern militia. This was the force which King Alfred 
reorganized. Under this reform was established a general liability 
to military service on the part of every able-bodied male between 
tho ages of 16 and 60. Altnough tho titlo of “ The Fyrd ” survived 
until long after the Norman Conquest, the force established by 
King Alfred was known as tho general levy, which was bound 
to appoararmod when ordered to aid in suppressing domestic' riots 
as well as in defending the realm against invasion by foreign foes. 
Service was restricted to the counties except in case of invasion, 
when it was extended to tho whole kingdom. For centuries those 
remained with little alteration as tho principles governing tho 
national forces of tho kingdom, and form in effect with certain 
developments the basis of the modern militia system. The Norman 
Conquest was immediately followed by tho introduction of tho 
feudal levy in addition to tho general levy, the distinction between 
these forces being that wliilo obligation to servo in the latter rested 
upon every male within certain limits of age, service in the feudal 
levy depended upon tenure of land under the king as feudal lord. 
Tho general levy probably constituted the larger part of the 
infantry, while the feudal levy consisted of the knights who, with 
their retainers, mounted and armed, were bound to attend tho king at 
their own expense. Thus early, as in the present day, tho ques- 
tion of service abroad as woll as at home was raised, with the result 
that the fondal tenants successfully refused to serve out of the 
kingdom. Personal service formed the basis of both levies, hut 
service by deputy, or payment in lieu of personal service, and tlio 
calling out of a quota only, were allowed from very early times. 
The feudal levy was discontinued during the Commonwealth and 
abolished at the Restoration ; but liability to serve in tho general 
levy has never been extinguished, hut remains in the statutory and 
practical form of liability to servo both in tho general and local 
militia. Inspections of arms aud tho assembly and training of tho 
men raised under this national system were securod from time to time 
by means of ‘‘assizes of arms,” ‘‘views of armour,” “ commissions of 
array,” and “commissions of musters,” dating from early in tho 
12th century down to the 16th century. The machinery employed 
to carry out tho law formed the basis of tho existing procedure for 
the enforcement of the ballot for the militia, which thus bears 
a strong resemblance to the means adopted from ancient times. 
These constitutional powers were frequently abused by “electing” 
or impressing men to serve out of the kingdom, but this was 
checked in the year 1827 by an Act of Parliament, which strictly 
regulated tho soope and limits of military service within the king- 
dojn at the charge of the parishes or counties, but provided for 
service abroad at the charge of the Crown. “Commissions of 
musters” were a development of preceding measures for raising 
men and material for military service, under which the commis- 
sioners registered aud mustered persons liable to serve, sorted them 
into bauds, and trained and exercised them at the charge of the 
county. These bands became known as train or trained bands, and 
were mustered annually. With them were associated lieutenants 
of counties, first appointed in 1549 by Edward VI., subsequently in 
Queen Mary's reign called lord-lieutenants, and after the Restore- 
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tion appointed as statutory officers for the militia, their coxnmisaionB 
at the present day being issued under the Militia Act There 
does not apfiear to have been any dearly defined regimental organ- 
ization in existence until these bands or companies were called 
into active service, but the Acts of the Commonwealth supplied 
this defect, and initiated a permanent regimental system. One of 
the earliest attempts to reform tho force since the time of King 
Alfred was made by Charles I. in 1629, when Orders in Council 
were issued instructing lord-lieutenants to put the militia on a 
better footing and to fill up vacancies among the officers. Crom- 
well subsequently issued similar orders couched in strong terms, 
though under tho Commonwealth the dutios of lord -lieutenants 
were not recognized, the militia being raised by commissioners. 
At the Restoration an Act was passed declaring that tho control of 
the militia was tho prerogative of the king, and in tho following 
yoajr another Act, with subsequent amendments, established the 
militia upon the basis on which it rested until 1757, the year of 
Pitt’s great reform. Charles II. transferred the control" of the 
militia to tho lord-lieutenants, but lowered tho military status of 
the forco by requiring all ^ offences to be punished by the civil 
magistrate. To this cause is attributed the disrepute into which 
tho militia fell and the inefficiency it displayed, with the exception 
of tho trained bands of London, until it was reorganized in 1757. 
Under tho ^.ct of 1662 all train bands were discontinued in the 
counties, but those of London, with their auxiliaries, remained until 
1794, when thoy wore reorganized as the City of London militia. 
In 1688 an Act was passed raising the militia for one year, nnd for 
some time this Act became an aimual one. In 1690, on the occa- 
sion of the French invasion, the militia was embodied ; and again 
in 1715 and 1745 during the troubles caused by the Old and 
Young Pretenders. In a pamphlet of 1712 the English militia was 
estimated at 7450 horse and 84,391 foot soldiers. From 1715 until 
1734, and again from that year until 1757, with the exception of 
1 745, no votes were taken in Parliament for tho militin. 

The foregoing remarks apply only to the English militia and its 
predecessors. Ireland and Scotland did not furnish any regular 
militia until 1715 and 1797 respectively, although in Scotland 
militia existed long before 1797, c.g., in Perthshire iu 1684 ; and in 
addition corps of fonciblos woro raised and om bodied. The Irish 
militia when first raised in 1715 was restricted to Protestants 
between the ages of 16 and 60, who were l>ound to appear or pro- 
vide substitutes. Tho forco was not made subject to military law, 
but various military offences were punishable by fine or imprison- 
ment. Several amendments and other Acts followed until 1793, 
when a new Act was passed providing for raising a forco of militia 
by ballot among men between the ages of 18 and 45, to serve for four 
years. Each county was liable to a fine of £5 for each man deficient, 
and enlistment in the army was prohibited. Other amendments fol- 
lowed from time to time, and notably one iu 1797 abolishing religious 
restrictions for tho supplementary militia, ami another in 1802 
removing the same restrictions in the case of tho general militia. 
Finally, all the Acts wore consolidated in 1809 by an Act which 
fixed establishments, provided for raising the men by ballot, but 
gave pow'er to tho lord -lieutenant to authorize voluntary enlist- 
ment by moans of bounties, and also to suspend the raising of any 
regiment The Scottish militia was at first raised by ballot among 
men between the ages of 19 and 30. In 1802 former Acts were re- 
placed by an Act providing for the organization of the militia on a 
basis similar to that on which tho militia of England was organized 
by the Consolidation Act passed in that year. 

Tho immediate cause of tho organic reform carried out in 1757 
was the disclosure of the inefficiency of tho militia during the 
rebellion of 1745. Tho Act of 1662 followed the old law by 
requiring owners of property to furnish men, horses, and arms in 
proportion to the value of thoir property, and the liability of per- 
sons of small property was to bo discharged out of a rate levied in 
tho parish. This was entirely altered in 1757, a liability on the 
part of the county or parish being substituted for a liability on tho 
part of individuals. Each county was required to furnish a quota 
apportioned among tlvo various parishes ; men wero lobe chosen by 
lot to serve for three years (this being the first provision of a fixed 
term of service) or to provide a substitute, and vacancies were to be 
filled from timo to time by a like process of ballot. Tho system 
thus legalized is practically tho existing though suspended ballot 
system. The forco was to be annually trained and exercised for a 
limited period, and in case of invasion or danger thereof, or in ease 
of rcbollion, the Crown could order it or any portion of it to bo 
embodied ; and during embodiment it was subject to the Mutiny 
Act, Under this Act 30,000 militiamen were raised by ballot 
and embodied from 1759 to 1763. This force was exclusively 
“ Protestant,” and remained so until 1802. The service of the 
militia as thus arranged remained nearly in the same state until 
1870. Pitt's reform, however, was followed by numerous amend- 
ments, new enactments, nnd other changes, of which the following 
is a summary in chronological order 

1758. Volunteers officially recognized as counting towards the 
quota. 
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1761. Raising of quota made compulsory on counties under penalty 
of fines. 

Mutiny Act applied to militia when out for training as well 
as when embodied. 

1775. (American War.) Act passed empowering embodiment of 
militia in case of colonial as well as domestic rebellion. 
1766. Charge on parishes for storage of arms, Ac., transferred to 
counties. 

1795. Enlistment into regulars encouraged. 

1796. Supplementary militia formed, consisting of 63,878 men. 

1798. (Irish Rebellion.) English militia volunteered for service 

in Ireland. 

1799. Irish militia volunteered to serve in Great Britain. 

15.000 militiamen volunteered to regular army. 

1803. 45,492 men raised for militia by ballot, but of these 40,998 
were substitutes. 

1805. Militia affiliated to line for purposes of recruiting for 

regulars. 

1806. Training Act to raise bv ballot 200,000 men to bo trained 

for oue whole year, and then to discharge them from train- 
ing for two years. 

1808. Difficulties having arisen under above Act, local militia 
(which is in effect the old general levy) established in addi- 
tion to general militia then embodied. 

27.000 militiamen volunteered to regular army during pre- 
ceding twelve months. 

1811. English militia, hitherto not liable to serve out of the king- 

dom, now made liable to serve in any part of the United 
Kingdom under certain restrictions, which wore subse- 
quently (in 1859} removed. 

Method of obtaining men from militia for regulars further 
systematised. 

1812. In this year there were 250 regiments of local militia, with 

an establishment of 240,388 men and 214,418 actually 
enrolled. 

1813. During ten vears, from 1808 to 1813, nearly 100,000 

militiamen joined the regular army. 

Act passed to enable militia to servo abroad as militia with 
their own officers. Threo strong battalions joined the 
British army in France. 

1816. Militiamen recruited in great numbers the army which 
fought at Waterloo. 

Local militia ceased to bo raised. 

1816. Local militia and Ballot Act suspended. 

General militia disembodied. 

1820-21-25. Militia called out for training. 

1829. Act passed suspending ballot for the general militia, 

1831. Militiamon raised by ballot in accordance with Order in 
Oouncil, 27th December 1830. This was the last occasion 
on which the ballot was put in force. 

During the great French war the utility of the militia was most 
marked, and before passing on to its revival in 1852, after tho lapse 
of nearly forty years, the following summary of its position in tho 
early years of the 19ih century in relation to the whole army may bo 
stated: — The tendency of the Government was to uso the general 
militia rather as an offensive force and tho local militia as the real 
defensive force. During the height of the war (in 1812) tho rela- 
tive position of the various branches of the army was as follows : — 
First line, the standing army ; second lino, the general or regular 
militia, which as the war wont on were more and more used 
abroad ; third line, tlio local militia, with the survivors of tho 
volunteers, who at that timo numbered about 68,000 men. After 
the peace of 1815 the militia was allowed practically to fall into 
aboynnee, although the permanent staff was maintained. In 1848 
the Prime Minister intimated in Parliament his intention to re- 
establish tho militia, but it was not until 1852, after an unsuc- 
cessful attempt to resuscitate the local militia, that the general 
militia of England was reorganised under a system of voluntary 
enlistment with the ballot in reserve, Scotland and Ireland being 
included in 1854. The property qualification of officers which had 
hitherto existed (with exception in favour of ex-officers of the army 
and navy) was reduced, and after a further reduction in 1854, 
abolished in 1869. Larger powers respecting tho militia were 
conferred upon tho Crown, and during the Crimean war tho Queen 
was authonzed to embody the militia whenever a state of war 
existed with any foreign Power. The acceptance of voluntary 
offers of service in the Channel Islands and Isle of Man was author- 
ized in 1859, and extended to service in Malta and Gibraltar in 
1875. Previously service abroad was only temporarily authorized 
under certain restrictions, e.g. f in 1818, 1855, and 1858. Later 
enactments will be referred to in thoir proper place. 

In 1871 the militia was brought more into touch with tho 
regular army, and in 1881 became, with the line, battalions of 
_ t territorial regiments, the artillciy and engineers being 
areceur a ] g0 closely associated with tho regular services. 
cnangtM. Various amendments and new enactments followed, all 
in tho direction of increasing the usefulness of the militia, render- i 


ing it more efficient and readier for service, and making it more and 
more a means for supplying recruits, both officers and men, to 
the regular army. The present position of the force is as follows % — 
The officers who are commissioned by the Crown are, with the 
permanent staff, at all times (since 1877) subject to military law. 
Non-commissioned officers and men are only so subject when em- 
bodied or out for training, with extension in the case of men 
convicted of offences committed during training until the expira- 
tion of the punishment Enlistment is at present voluntary, 
though compulsory service by ballot is still legal and may m at 
any time enforced. The minimum age for recruits is 17. Boys 
from 14 to 16 may be specially enlisted for buglers, drummers, or 
trumpeters. The period of engagement is for six years. Militia- 
men up to 45 years of age may re-engage for a further term of 
four years. Bounties are paid to militiamen at various rates upon 
enlistment, conclusion of training, re-engagement, enlistment into 
resorve or special service section, and other special circumstances. 
Recruit training may be extended to six months, but as a rule 
will not exceed three monthB. Recruits are either drilled 
immediately upon enlistment at any time of the year, which is now 
the most usual system, or else at preliminary drills (first instituted 
in 1860), immediately preceding the annual training of the corps. 
The annual training varies with the different branches of the 
service and certain Hpecial circumstances, but must not exceed 56 
days. Tho usual term for infantry is 27 days, but when on 
manoeuvres this is generally extended to 34 days. Artillery and 
fortress engineers are trained for 41 days, and submarine mining 
engineers for 55 days. Trainings now take place for tho most part 
in camp or barracks, and largo numbers of militia battalions 
during recent years have been called upon to take part in field 
manceuvre8. finch branch of the militia service is now incorporated 
with the corresponding branch of the regular army, the depots 
occupy as a rule the same barracks, and officers and men wear 
(with slight distinctions) tho Bame uniform as the regulars. The 
militia occupies an important position in tho mobilization scheme 
for national defence. The permanent staff consists of an adjutant, 
quartermaster, and an establishment of non-commissioned officers, 
and buglers or drummers, who are all regulars. During the non- 
training period of the year they are engaged in recruiting, care of 
arms, clothing, Ac., and in drilling recruits. When the militia is 
embodied or called out for training they are incorporated with their 
units for executive os well as administrative duties. 

Tho militia ordinarily is liable only for service in the United 
Kingdom, but by legislation in 1899 may voluntarily serve in any 
part of tho world, including India. During 1899-1900, 22,000 
militiamen were thus accepted for service abroad, the bulk of them 
proceeding to the seat of war in South Africa. The militia may be 
embodied in case of imminent national danger or great emergency. 
The procedure is by proclamation of the sovereign, the occasion 
being communicated to Parliament if sitting, but if not in session, 
Parliament must be called together within ten days. The militia 
has been constantly embodied since the reorganization in 1757 as 
follows : — 1756-63, Seven Years* War ; 1778-83, American War ; 
1792-1802, threatened invasions and Irish Rebellion ; 1808-16, war 
with France ; 1854-56, Crimean War, when several battalions 
served in Mediterranean garrisons ; 1857-59, Indian Mutiny ; 
1885, Sudan Campaign ; 1899-1902, South African War, when tho 
whole militia force was embodied, and a large number of units of 
all branches volunteered for foreign service. The militia reserve 
consists of men selected from the ranks of the militia for special 
enlistment for service in tho regular army when called upon in 
emergencies, in tho following proportions to tho establishments of 
the various corps : — Artillery, one-third ; engineers and infantry, 
one-fourth ; medical staff corps, one-half. Special regulations are 
made as to age, physique, and character. The militia reserve 
was first formed in 1867, and in 1900 numbered 30,000 men. 
During an emergency in 1878, 20,000 militia reservists joined 
the regular army. The term “ militia ” reserve is therefore a com- 
plete misnomer, and tho force so called is purely an army reserve. 
The special service section of the militia was formed by royal 
warrant in 1898, and consists of (1) militia units and (2) 
individual militiamen. A militia unit may be registered as avail- 
able for special service if not less than 75 per cent, of the officers 
and men present at training make a voluntary offer to engage for 
special service in any part of the world, and if in the infantry at 
least 500 and in tho artillery at least 250 men are accepted as 
qualified. Individual militiamen are those who engage to serve 
either with their militia unit if registered for service, or else for 
special service with the regular forces. Liability for service Will 
not exceed twelve months. They will not be called out except 
for service out of the United Kingdom ; age 20 to 84 ; physical 
requirements as for regular array. Men of the special service 
section may also belong to the militia reserve, and receive a bounty 
in addition to that given for the reserve. The result of this special 
section was not up to 1900 so satisfactory as expected, very 
few units could qualify for registration, and the response of in- 
dividual men was comparatively insignificant 
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There U no fixed quota for the militia under present enactments ; 
the numbers vary from year to year, as voted by Parliament The 
following figures (showing the state of affairs previous to the Boer 
war of 1899) relate to the year 1898. The total establishment for 
the United Kingdom numbered 182,493, dividod between England, 
87,828 ; Scotland, 15,695 ; Ireland, 28,970. Subdivided among the 
different branches these numbers represented 18,520 artillery, 2060 
engineers, 111,300 infantry, and 618 medical staff. The total 
number actually enrolled waa 118,439, thus showing a deficiency 
pf 1^054, made up of 649 officers, 77 permanent staff, and 18,328 
non-commissioned officers and men. England was responsible for 
14,169 of this deficiency, Scotland for 2011, and Ireland for 2874. 
Of the total number enrolled (113,439), England provided 78,659 ; 
Scotland, 13,684 ; and Ireland, 26,096. Shown by arms, the 
artillery mustered 16,886 ; the engineers, 2098 ; infantry, 94,114 ; 
and medical staff, 341. The religions denominations of the non- 
commissioned officers and men were thus returned : — Church of 
England, 53,610 ; Roman Catholic, 40,496 ; Presbyterians, 8668 ; 
Wesleyan s, 3624 ; other Protestants, 1309 ; Jews, 46. 40,127 

recruits joined the militia during 1898. Of those approximately 
one-half were 18 years of age and under. 2905 men re-enlisted or 
rejoined after desertion. The total increase was shown as 43,013. 
The total decrease from all causes was 44,897 men, of whom 19,808 
were discharged, 383 were reported to have died, and 8743 were 
struck off for desertion or other causes. 15,167 men wero trans- 
ferred to the regular army, and 796 to the Royal Navy and marines. 
Militia recruiting for the regulars thus snows a large increase 
compared with preoeding years. Tho net decrease was 1884 men. 
“ Crime ” in the militia was represented by 996 offences of the 
usual military character, which wore dealtwith by 846 oourts-martial. 
Of these offences, 489 were for absence without leave. None of the 
others were of a serious nature. 2726 men were fined for drunken- 
ness. 8718 men deserted, of whom nearly half had less than one 

? ear’s service. 98,042 militiamen were present at annual training ; 
240 were absent with leave, 8157 without loavo. England pro- 
duced 63,048 men for training, Scotland 11,520, and Ireland 
23,474. These numbers together represented 14,734 artillery, 
1864 engineers, 81,161 infantry, and 283 medioal staff corps. The 
ages of tho majority of militiamen range from 17 to 35 years. 
782 wefe under 17, and 14,611 over 35 years of ago. The heights 
of tho majority of the men range from 5 feet 4 inches to 6 feet. 8997 
men were under 6 feet 4 inches, and 909 wore over 6 feet in 
height. A larger number of men approximated to 5 feet 6 inches 
than to any other height. In the House of Lords, on Friday the 
25th May 1 900, tho marquis of Lansdowne, Secretary of State for 
War, statod that tho grand total of the militia on tho 1st May 
was 99,000 men. Of these 22,000 were abroad, 11,000 belonged 
(i.c., called up for service with regulars) to the militia reserve, 
leaving 66,000 militia at home. These figures, presumably correct, 
thus show a further decrease of 14,000 men smco the returns of 
1898. On the other hand, Lord Lansdowne was able to announce 
that a deficiency of 649 officers in 1898 had by tho war been 
turned into an excess of 20 officers above the establishment. The 
militia in recent years had steadily decreased. In 1881, the 
year when the militia was practically incorporated with the 
regular army, there were 127,868 militia of all ranks actually 
enrolled, anil 11,633 wanting to complete. Thus it appears 
that up to 1898 tliero had been a loss of 14,429 men, and with the 
further loss of 14,000 noted above as officially stated in Parlia- 
ment, tho total decreaso of the militia in nineteen years was 
upwards of 28,000 men. This steady depletion of the militia 
has a most serious bearing upon the military strength of Great 
Britain. (a. b. w.) 

Millais, Sir John Everett (1829-1896), 
English painter, was born at Southampton on the 8th 
June 1829, the son of John William Millais, who belonged 
to an old Norman family settled in Jersey for many 
generations, and Emily Mary, nee Evamy, the widow of a 
Mr Hodgkinson. After his birth the family returned to 
Jersey, where the boy soon began to sketch. At the age 
of eight he drew hiB maternal grandfather. Ho went to 
school for a short time, but showed no inclination for 
study, and was afterwards educated entirely by his mother. 
In 1835 the family removed to Dinan in Brittany, where 
he* sketched the French officers, to their great amusement, 
and in 1837, on the family’s return to Jersey, he was taught 
drawing by a Mr Bisscl. In 1838 he came to London, 
and, on the strong recommendation of Sir Martin Archer 
Shee, P.R.A., his future was decided. He was sent at 
once to Sass’s school, and entered the Academy schools in 
1840. He won a silver medal from the Society of Arts in 
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1839, and carried off all the prizes at the Royal Academy. 
He was popular amongst the students, and was called 
“ the child,” because he wore his boyish costume till long 
after the usual age. In 1840 and the immediately suc- 
ceeding years he mode the acquaintance of Wordsworth 
and other interesting and useful people. He was at this 
time painting small pictures, &c., for a dealer named 
Thomas, and defraying a great part of the household 
expenses in Gower Street, where his family lived. In 
1846 he exhibited “Pizarro seizing the Inca of Peru” at 
the Royal Academy, and in 1847 “ Elgiva seized by the 
Soldiers of Odo.” In the latter year he competed un- 
successfully at the exhibition of designs for the decoration 
of the Houses of Parliament, sending a very large picture 
of “The Widow’s Mite,” which was afterwards cut up. 
In the beginning of 1848 he and W. Holman Hunt, dis- 
satisfied with the theory and practice of British art, which 
had sunk to its lowest and most conventional level, 
initiated what is known as the Pre-Raphaelite movement, 
and were joined by Dante Gabriel Rossetti, and afterwards 
by five others, altogether forming the Pre-Raphaelite 
Brotherhood. Rossetti was then engaged, under the 
technical guidance of Hunt, upon his picture of “The 
Girlhood of Mary Virgin,” which, with Hunt’s “ Light of 
the World” and Millais’s “Christ in tho House of His 
Parents,” forms what has been called the trilogy of Pre- 
Raphaelite art. According to Millais, the Pre-Raphaelites 
had but one idea — “ to present on canvas what they saw in 
Nature.” Millais’s first picture on his new principles was a 
banquet scene from Keats’s “ Isabella ” (1849), and contains 
all the characteristics of Pre-Raphaelite work, including 
minute imitation of nature down to the smallest detail, 
and the study of all persons and objects directly from the 
originals. Tho tale was told with dramatic force, and the 
expression of the heads was excellent. His next important 
picture (see Plate), “ Christ in the House of His Parents,” 
or “ The Carpenter’s Shop ” (1850), represented a supposed 
incident in the childhood of our Lord treated in a simply 
realistic manner, and drew down upon him a storm of 
abuse from nearly all quarters, religious and artistic. The 
rest of his more strictly Pre-Raphaelite pictures — “The 
Return of the Dove to the Ark,” “The Woodman’s 
Daughter ” and the “ Mariana ” of 1851, “ The Huguenot ” 
and “Ophelia” of 1852, “Tho Proscribed Royalist ’’and 
“ The Order of Release ” of 1853 — met with less opposition, 
and established his reputation with the public. Indeed, 
this may be said to have been accomplished by the 
“Huguenot” and “Ophelia,” the refined sentiment and 
exquisite execution of which appealed, to nearly all who 
were unprejudiced. The public were also greatly in- 
fluenced by tho splendid championship of Ruskin, who, 
in letters to The Times, and in a pamphlet called “ Pre- 
Raphaelitism,” enthusiastically espoused the cause of the 
Brotherhood. In 1851 Millais, who had refused to read 
Modem Painters, where the supposed principles of the 
Brotherhood were first recommended, became acquainted 
with Ruskin, and in 1853 went to Scotland with him 
and Mrs Ruskin, the latter of whom sat for the woman 
in “The Order of Release.” He made several designs 
for Ruskin, and painted his portrait. In 1855 Millais 
exhibited “Tho Rescue,” a scene from a fire, which drew 
great attention, from the frantic expression of the mother 
and the brilliant painting of the glare. In the Paris Ex- 
hibition of this year he was represented by “The Order 
of Release,” “ Ophelia,” and “ The Return of the Dove.” 
This was also the year of his marriage with Mrs Ruskin 
(Euphemia Chalmers, daughter of Mr George Gray of 
Bowerswell, Perth), who had obtained a decree of the 
nullity of her previous marriage. The newly-wedded couple 
went to live at Annat Lodge, near Bowerswell, where 
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“Autumn Leaves,” described by Ruskin as “the first 
instance of a perfect twilight,” was painted. This and 
“ Peace Concluded ” were singled out for special praise by 
Ruskin in his notes on the Academy Exhibition of 1656, 
which contained, with other works by Millais, the picture 
of “A Blind Girl,” with a beautiful background of Ickles- 
ham and its common. The principal pictures of 1857 
were “ Sir Isumbras at the Ford,” and “ The Escape of a 
Heretic,” both of which were violently attacked by Ruskin, 
who was kinder to the “ Apple-blossoms ” and “ Vale of 
Rest ” of 1 855, extolling the j>ower of their painting, but 
still insisting on the degeneracy of the artist. The “ Black 
Brunswickor” of 1860 was in motive very like the 
“ Huguenot,” but it was less refined in expression, and a 
great deal broader in execution, and may bo said to mark 
the end of the period of 
transition from his minute 
Pro - Raphaelite manner to 
the masterly freedom of his 
mature style. From 1860 to 
1869 the invention of Millais 
was much employed in illus- 
tration, especially of Trol- 
lope’s novels, beginning with 
Framley Parsonage in the 
Comhill Magazine. He made 
altogether eighty-seven draw- 
ings for Trollope, and was the 
cleverest and one of the most 
prolific of the book illustrators 
of the 'sixties. He contri- 
buted to Moxon’s illustrated 
edition of Tennyson's Poems , 
and made occasional drawings 
for Once a Week, the Illus- 
trated London Newt t, Good 
Words , and other jieriodicals 
and books. In 1863 ho was 
elected a Royal Academician. 

The most important pictures 
of this and the next few years 
were “ The Eve of St Agnes,” 
remarkable for the painting 
of moonlight, “ Romans leav- 
ing Britain” (1865), “ Jeph- 
thah ” (1867), “ Rosalind and 
Celia” (1868), “A Flood,” 
and “The Boyhood of Raleigh” 

(1870). All these were exe- 
cuted in a vety broad and 
masterly manner. In many of his pictures of this period, 
such as “ The Boyhood of Raleigh,” his children were his 
models, and formed the subject of many more, like 
“My First Sermon,” “My Second Sermon,” “Sleeping,” 
“Awake,” “Sisters,” “The First Minuet,” and “The 
Wolfs Den.” He now painted many single figures with 
more or less sentiment, like “Stella,” “Vanessa,” and 
“The Gambler's Wife,” with occasionally a more im- 
portant composition, like “Pilgrims to St Paul’s,” and 
“Victory, O Lord” (exhibited 1871), representing Aaron 
and Hur holding up Moses’ hands (Exodus xvii. 12). 
With it was exhibited the first and most popular of his 
pure landscapes, called “Chill October,” which was followed 
at intervals by several others remarkable for literal truth 
to nature and fine execution. They were all from Perth- 
shire, where he generally spent the autumn, and included 
“Scotch Firs” and “Winter Fuel” (painted in 1874), 
“Over the Hills and Far Away,” and “The Fringe of 
the Moor” (1875), and “The Sound of Many Waters” 
(1876). A later series was painted in the neighbourhood 


i 

of Murthly, a village in the parish of Little Dunkeld, 
Perthshire, where he rented a house and shooting from 
1881 to 1891. It was to painting nature and the world 
around him that he principally devoted himself for the 
last twenty-five years of his life, abandoning imaginative 
or didactic themes. To this period belong a number of 
pictures of children, with fancy titles, like “ Cherry Ripe,” 
“ Little Miss Muffet,” “ Bubbles,” and others well kqown 
by reproductions in black and white and in colour for the 
illustrated papers; and also some charming studies of 
girlhood, like “Sweetest eyes were ever seen,” and 
“Cinderella.” Amongst his more serious pictures were 
“The Princes in the Tower” (1878), “The Princess 
Elizabeth” (1879), two pictures from Scott — “Effie 
Deans ” and “ The Master of Ravenswood ” — painted for 

Messrs Agnew in 1877 and 
1878, and “The North-West 
Passage,” sometimes regarded 
as his masterpiece, represent- 
ing an old mariner (painted 
from Edward J ohn Trelawney, 
the friend of Byron) listening 
to some tale of Arctic explor- 
ation in a room overlooking 
the sea and strewn with 
charts. “A Yeoman of the 
Guard” (1877) was perhaps 
his most splendid piece of 
colour, and was greatly 
admired at the Paris Exhibi- 
tion of 1878, where it was 
sent with “Chill October” and 
three others of his pictures. 
But perhaps the works of his 
later years by which he will 
be most remembered are his 
portraits — especially his three 
portraits of Gladstone (1879, 
1885, and 1890), and those 
of John Bright, of Lord 
Tennyson, and of Lord 
Beaconsfield, which was left 
unfinished at his death. He 
also painted the marquess of 
Salisbury, Lord Rosebery, the 
dukes of Devonshire and 
Argyll, Cardinal Newman, 
Thomas Carlyle, Sir James 
Paget, Sir Henry Irving, 
George Grote, Lord Chief 
Justice Russell, J. C. Hook, R.A., and himself (Uffizi 
Gallery, Florence). He drew Charles Dickens after his 
death. Amongst his finer portraits of women were those 
of Mrs Bischoffsheim, the duchess of Westminster, Lady 
Campbell, and Mrs Jopling. 

No very Berious interruption of hid upual life as a 
prosperous English gentleman occurred in these years, 
except the death of his second son George in 1878. In 
1875 he went to Holland, one of his few visits to the 
Continent. In 1879 he left Cromwell Place for a house at 
Palace Gate, Kensington, which he built, and where he 
died. In 1885 he was created a baronet on the suggestion 
of Mr Gladstone. In 1892 his health began to break 
down. After a bad attack of influenza he was troubled 
with a swelling in his throat, which proved to be due to 
cancer. He suffered much from depression, but worked 
when he could, and derived much pleasure in painting 
several pictures, including “St Stephen,” “A Disciple,” 
“ Speak I Speak ! ” (which was bought out of the Chantrey 
Bequest), and “The Forerunner” — his last exhibited 
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subject picture. His finely-characterized portraits of Mr 
John Hare, the actor, and Sir Richard Quain, belong also 
to his last years. In 1895, in consequence of the illness 
of Lord (then Sir Frederick) Leighton, he was . called upon 
to preside at the annual banquet of the Royal Academy, 
and on the death of Lord Leighton he was elected to the 
presidential chair. He died on the 13th August 1896, 
and was buried in St Paul’s Cathedral. The Winter Ex- 
hibition of the Royal Academy in 1898 was devoted to 
his works. The list of his honours at home and abroad is 
a long one. Millais was one of the greatest painters of 
his time, and did more than any other to infuse a new 
And healthy life into British art. He had not the imagina- 
tion of an idealist, but he could paint what he saw with a 
force which has seldom been excelled. As a man he was 
manly, frank, and genial, devoted to his art and his family, 
and very fond of sport, especially hunting, fishing, and 
shooting. He was greatly loved by a very large circle of 
friends. He was singularly handsome, and had a fine 
presence. The National Gallery of British Art possesses 
many of his finest works. He is also represented in the 
National Gallery, in the National Portrait Gallery, the 
Victoria and Albert Museum, and in the public galleries 
at Manchester, Liverpool, and Birmingham. 

Authorities.— J. G. Millais. Life and Letters , &c. —Husk in’s 
Modem Painters, Motes on Jioyal Academy Exhibitions , Pre - 
Raphaclitism , Jke. — Catalogues of Grosvenor Gallery, summer of 
1886 ; and of Royal Academy, winter of 1898. — M. H. Siuelmann. 
Millais and his Works. London, 1896. — A. L. Baldry. Sir J 
E. Millais , his Art and Influence. London, 1899. (c. Mo.) 

Mlllbury, a town of Worcester county, Massa- 
chusetts, U.S.A., a few miles south of the city of Worcester. 
It is traversed by the Boston and Albany and the New 
York, New Haven, and Hartford Railways. It has an area 
of 17 square miles, composed of hills and valleys, with 
many small lakes and ponds. The village of Millbury has 
an irregular plan, and contains many small manufactur- 
ing establishments with varied products. The town was 
separated from Button and incorporated in 1813. Popula- 
tion (1890), 4428; (1900), 4460, of whom 1176 were 
foreign-born. 

Mllledfovllle, a city of Georgia, U.S.A., capital 
of Baldwin county, on the west bank of the Oconee river, 
at the head of navigation, and on the Georgia and the 
Central of Georgia Railways, a little north-east of the 
centre of the state, at an altitude of 276 feet. It is the 
seat of several educational institutions, and of the state 
lunatic asylum. It was formerly the state capital. Popula- 
tion (1890), 3322 ; (1900), 4219, of whom 29 were foreign- 
born and 2663 were negroes. 

Miller, Joaquin [Cincinnatus Hiner] (1841- 

), American poet, was born in Indiana, 10th November 

1841, and was educated for the law. After some experi- 
ences of mining and journalism in Idaho and Oregon, he 
settled down in 1866 as judge in Grant county, Oregon, 
and during his four years’ tenure of this post he began to 
write verse. In 1870 he travelled in Europe, and in 1871 
he published his first volume of poetry, full of tropical 
passion, Songs of the Sierras , on which his reputation 
mainly rests. His Songs of the Snnlaruls (1873) followed 
in the same vein, and after other volumes had appeared, 
his Collected Poems were published in 1882. He also 
wrqjbe plays, The Danites having some success as a 
sensational melodrama. On his return from Europe he 
became a journalist in Washington, but in 1887 returned 
to California. His pen-name, “Joaquin Miller,” by which 
he is known, was assumed by him when lie published his 
first book, in consequence of his having written an article 
in defence of Joaquin Murietta, the Mexican brigand. 
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Milligan, William (1821-1892), Scottish com- 
mentator and theologian, was born 15th March 1821, and 
commenced his education at the High School, Edinburgh. 
When his father was appointed to the charge of the parish 
of Elie, in Fifeshire, ho went to a parish school in the 
neighbourhood, and proceeded to the University of St 
Andrews at the age of fourteen. His college career was 
distinguished, and he graduated in 1839. His divinity 
studies were carried on partly at St Andrews and partly 
in Edinburgh. In 1844, a year after the Disruption, 
lie became minister of Cameron in Fifeshire. In 1845, 
his health having given way, he went to Germany, and 
studied at the university of Halle. There he became 1 
acquainted with the German language and German 
theology, a fact which greatly influenced his later career. 

He began, after his return to Scotland and his resumption 
of his clerical duties, to write articles on Biblical and 
critical subjects for various reviews. This led to his 
appointment in 1860 to the professorship of Biblical 
criticism in the University of Al>ordeeri. In 1865 he 
acquired the Syriac tongue. In 1870 he was appointed 
one of the committee for the revision of the translation of 
the New Testament. His fervent piety, and his wide 
interest in educational and social questions, extended his 
influence far beyond the circle of theologians. His con- 
tributions to periodical literature for many years were 
numerous and valuable ; but his celebrity will chiefly rest 
on his works on the Resurrection (1890) and Ascension 
of our Lord (1892), his Baird Lectures (1886), on 
the Revelation of St John , and his Discussions (1893) on 
that book. All these volumes are distinguished by 
great learning and acuteness, as well as by breadth 
and originality of view. He died on 11th December 
1892. (j. J. L\) 

Mlllom, a market town in the Egremont parlia- 
mentary division of Cumberland, England, 9 miles north by 
west of Barrow, on the Furness Railway. There are blast 
furnaces and highly productive mines of red haematite 
ore. The deposit lies partly under the foreshore of 
the river Duddon, and a company has expended upwards 
of £120,000 upon a sea-wall and embankment to protect 
the mino from the sea. St Luke’s Church (1891), a 
Baptist chapel, and Salvation Army station are new. 
Population (1891), 8895; (1901), 10,426. 

Millville, a city of Cumberland county, New 
Jersey, U.S.A., on the Maurice river and on the West 
Jersey and Seashore Railroad, in the southern part of the 
state, at an altitude of 36 feet. Its site is level and its 
street plan is regular. It has manufactures of glass, iron, 
and cotton. Population (1890), 10,002; (1900), 10,583, 
of whom 598 were foreign-born and 139 were negroes. 

Milne-Ed wards, Henry (1800-1885), French 
zoologist, the son of an Englishman, was born in Bruges 
on 23rd October 1800, but spent most of his life in France. 

At first he turned his attention to medicine, in which he 
graduated at Paris in 1823 ; but his passion for natural 
history soon prevailed, and he gave himself up to the 
study of the lower forms of animal life. One of his earliest 
papers (Recherches anatomiques sur les Crustacfa), which 
was presented to the Academy of Sciences in 1829, formed 
the theme of an elaborate and eulogistic report by Cuvier 
in the following year. It embodied the results of two 
dredging expeditions undertaken by him and his friend 
Audouin during 1826 and 1828, in the neighbourhood of 
Granville, and was remarkable for clearly distinguishing 
the marine fauna of that portion of the French coast into 
four zones. Much of his original work was published in 
the Annales des Sciences Naturelles , with the editorship of 
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which ho was associated from 1834. Of his books may 
be mentioned the Hutoire naturdle de Crustacis (3 vols., 
1837-41), which long remained a standard worn ; HU- 
toire naturelh des Coralliaires , published in 1858-60, 
but begun many years before ; Lemons sur la physiologic 
et V anatomic compare* de V Homme et dee Animaux (1857— 
1881), in 14 volumes ; and a little work on the elements 
of zoology, originally published in 1834, but subsequently 
remodelled, which enjoyed an enormous circulation. He 
was appointed professor of natural history at the Faculty 
des Sciences in 1841, and twenty-one years later became 
professor of zoology at the Museum, where in 1876 he 
was succeeded by his son Alphonse (b. 1835). The 
Royal Society in 1856 awarded him the Copley medal in 
recognition of his zoological investigations. He died in 
Haris on 29th July 1885. 

Mllngavlo, a police burgh of Dumbartonshire, 
Scotland, transferred from Stirlingshire in 1891, lies 9 j 
miles north-north-west of Glasgow by rail. There are 
bleach-fields, dyeworks, and a paper mill ; but the town is 
rapidly becoming residential for Glasgow business men. 
Adjacent are two water reservoirs, 60 and 90 acres in 
extent, belonging to the corporation of Glasgow. There 
is a burgh hall Population (1881), 2636 ; (1901), 3481. 

Mllton 9 a town of Norfolk county, Massachusetts, 
U.S.A., a few miles south of Boston, of which it is practi- 
cally a suburb, on a branch of the New York, New Haven, 
and Hartford Railroad, in the eastern part of the state. 
It contains an area of 18 square miles of rolling and hilly 
country, in which are the villages of Milton, Milton Mills, 
East Milton, and Milton Upper Mills. It contains the 
Blue Hills, now a part of the Boston park system, on one 
of which iB situated a meteorological observatory. The 
town was settled in 1640 and incorporated in 1662. 
Population (1890), 4278; (1900), 6578, of whom 1840 
were foreign-born. 

Milton, a borough of Northumberland county, 
Pennsylvania, U.S.A, on the Susquehanna river, on the 
Pennsylvania canal, and on the Pennsylvania and the 
Philadelphia and Reading Railways, a little east of the 
central part of the state, at an altitude of 472 feet. It 
contains car works, rolling mills, and other iron and steel 
works. It was founded in 1797, and chartered twenty years 
later. In 1882 it was in great part destroyed by fire. 
Population (1890), 5317; (1900), 6175, of whom 168 
were foreign-bom and 97 were negroes. 

Milwaukee, the largest and most important city 
of Wisconsin, U.S.A., capital of Milwaukee county, on 
the western shore of Lake Michigan, at the mouth of 
the Milwaukee river, in the south-eastern part of the 
state. It is regularly laid out, witli broad streets, paved 
mainly with wooden blocks. Its water-supply is derived 
from Lake Michigan, and it has an excellent sower system. 
Among itB newer buildings of note are tho Federal Build- 
ing (housing the Post Office, Custom House, Ac.), Court 
House, City Hall, tho Chamber of Commerce, and the 
Public Library (containing 100,000 volumes). Milwaukee 
is a lake port of the first importance, having an excellent 
harbour, improved by breakwaters. Most of its commerce 
is domestic, and consists mainly of grain and lumber. It is 
also a large railway centre, being entered by four railways 
— the Chicago and North-Western, the Chicago, Milwaukee 
*and St Paul, the Pere Marquette, and the Wisconsin 
Central, giving it a large inland traffic. As a manu- 
facturing city Milwaukee is of great importance. In 
1900 it contained 3342 manufacturing establishments, 
with a total capital of $110,363,854. They employed 
48,328 hands (exclusive of 4352 salaried officials, clerks, 
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Ac.), to whom was paid in wages $20,240,656. Tffe 
value of materials used was $65,118 4 719, and that of 
the products was $123,786,449. The principal of these 
products, with their values, were as follows : — flouring and 
grist-mill products, $6,357,983 ; foundry and machine- 
shop products, $14,495,362 ; iron and steel, $7,410,213; 
leather (tanned, curried, and finished), $10,267,835 ; malt 
liquors, $13,899,390 ; slaughtering and meat-packing 
(wholesale), $5,980,340. The city is noted for its* ex- 
tensive breweries, the products of which are distributed 
to all parts of the country. The assessed valuation of 
real and personal property in 1900, on a basis of about 
60 per cent, of the full value, was $158,174,873 ; the net 
debt was $6,576,586, and the average rate of taxation was 
$23.14 per $1000. The actual income of the city for the 
fiscal year, exclusive of loans, was $4,349,065, and the 
expenditures, exclusive of loans repaid, were $4,313,889. 
Population (1880), 115,587; (1890), 204,468; (1900), 
285,315, showing a very rapid growth. Of the total 
population in 1900, 98,991 were foreign-born (principally 
Germans) and 862 were negroes. There were 98,802 
persons of school age (5 to 20 years inclusive). Out of a 
total of 75,020 adult males, 34,535 were native-born (of 
whom only 163 were illiterate, «.<?,, could not write), and 
40,485 were foreign-born (of whom 2896 were illiterate). 
The death-rate in 1900 was 15*9 ; in 1890 it was 18-8. 

Minas Geraes, a state of Brazil, situated between 
13* 55' and 23° S. and 39° 37' and 50 w 58' W., bounded 
on the N. by the state of Bahia, on the W. by Goyaz, 
Matto Grosso, and Sao Paulo, on the S. by Sao Paulo and 
Rio de Janeiro, and on the E. by Espirito Santo and Rio 
de Janeiro. Its area is 222,160 squaro miles, and it has 
the largest population, about *3£ millions, of any state in 
Brazil. The capital, Ouro Proto, has a population of over 
20,000. Amongst other towns are Diamantina (13,000), 
Entre Rios (8500), Marianna, Earbacena, Abaete, Bam- 
buhy, Curvello, Ac. The state is well provided with 
railways, and its mines and agricultural products are rich 
and varied. 

Mlnbu, a division and district in Upper Burma. 
The division includes the districts of Thayetmyo, 
PakGkku, Minbu, and Magwe. It has a total area of 
17,170 square miles, and a population (1891) of 996,873, 
and (1901) 1,077,978, showing an increase of 8 per cent., 
and giving a density of 63 inhabitants to the square 
mile, with 4095 villages paying in 1898-99 a revenue of 
Rs.23,28,599. It bestrides the Irrawaddy. The district 
of Minbu has an area of 3297 square miles, and popula- 
tion (1891) of 215,563, and (1901) 236,262, showing 
an increase of 9*6 per cent, and a density of 71 inhabit- 
ants to the square mile, with 1043 villages paying a 
revenue of Rs. 5, 99,866. As a whole the district may 
be said to consist of low plain land towards the Irra- 
waddy, and of undulating country inland rising higher and 
higher westwards towards tho Arakan hills. Between 
the plain and the Yoma is a distinct range of hills 
running north and south, and usually called the Nwa- 
Madaung hills. The submontane valleys are largely 
cultivated, but are deadly except to those born in them. 
The chief streams besides the Irrawaddy are the M6n, 
the Man, and the Salin, which are largely used for irriga- 
tion purposes. At Minbu town the Irrawaddy is 3 
miles wide, with numerous islands and sandbanks. There 
are considerable fisheries along the Irrawaddy and on £he 
Paunglin lake, .which is a lagoon fed from the Irrawaddy. 
The rights are sold yearly by public auction, and realize an 
average of Rs. 15,000. Oil has been discovered near the 
mud volcanoes of Minbu, but it seems to lie at too great 
a depth to be profitably worked. 
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There art 180 squire milea of reserved forest in the district 
The great hulk of the population is agricultural, and the chief 
crops raised are paddy, gram, millet, beans, peas, sesamum, and 
tobacoo. The betel-vine Is largely cultivated along the Mdn river. 
The district whioh was in a chronically disturbed state before the 
annexation, was not reduced till two years afterwards, many officers 
losing their lives, among them Phayre, the first deputy-commis- 
sioner. The population of the district in 1891 was made up of 
200,914 Buddhists, 0807 Chins, 950 Hindus, 691 Mahoromedana, 
and # 135 Christians. 178,408 acres were cultivated in 1898-99, 
and 403,000 acres were available for cultivation ; 362,827 acres of 
current fallow existed, and there were 229,120 acres of forest land, 
besides 881,771 not cultivable. The annual rainfall varies greatly 
over the district. It is very considerable on and under the Arakan 
Yoraa, and very slight towards the Irrawaddy. The total in 
1898-99 at Minbu was 25*66 inches. The thermometer rises to 
over 100° in the hot months, and the mean of minimum readings 
in December is usually about 49°. MrNBir, the district head- 

2 uarters, stands on the Irrawaddy. It had a population of 7270 
1 1891. A bank has formed in front of the town, so that the river 
steamers in the dry season can oome no nearer than two miles to 
the south of the town. (j. a. so.) 

Mlmtollp a town and episcopal see of Prussia, province 
of Westphalia, on the river Weser, 40 miles west-south-west 
of Hanover by railway. The churches of St Mary and St 
Simeon, the synagogue (1864), the post office (1895), the 
war memorials of 1864-66 and 1870-71, and the classical 
school (with two large paintings by Thumann) should be 
mentioned. Population (1885), 18,592 ; (1900), 24,327. 

Mlneheady a market town and seaside watering- 
place of Somersetshire, England, on the Bristol Channel, 
with a station (branch terminus) on the Great Western 
Kailway. It has a tidal harbour and a quay. Minehead 
is the point of departure for the coaches to Porlock and 
Lynton. Population, about 3000. 

MlneO, a town of the province of Catania, Sicily, 
Italy, with a station (4 miles distant) on the branch line 
from Catania (35 miles) to Caltagirone. The ancient 
Mence, laid out by the Sikelian chief Ducetius, a native 
of the town, in the middle of the 5th century b.c., it was 
captured by the Saracens in 840. Four miles to the north 
is Lake Palici, with strong outflow of carbonic acid, a 
place of great sanctity and veneration to the ancients, 
who had there a widely famous temple to the “ Palician 
gods.” Population, about 9000. 

Minghetti, Marco (1818-1886), Italian patriot 
and statesman, was born at Bologna on 18th November 
1818. In 1846 he signed the petition to the Conclave for 
the election of a Liberal pope, and was appointed member 
of the State Council summoned to prepare the constitution 
for the papal states. In the flrst constitutional cabinet, 
presided over by Cardinal Antonelli, Minghetti held the 
portfolio of public works, but after the allocution pro- 
nounced by Pius IX. against tho Italian war of independ- 
ence he resigned office and joined the Piedmontese army 
with the rank of major. Returning to Romo in September 
1848, he refused to form a cabinet after the assassination 
of Pellegrino Rossi, and, withdrawing from political life, 
spent the next eight years in study and travel. Summoned 
to Paris by Cavour in 1856 to prepare the memorandum 
on the Romagna provinces for the Paris congress, he 
resumed his public labours for the cause of unity, and was 
in 1859 appointed by Cavour secretary-general of the 
Italian Foreign Office. In the same year he was elected 
president of the assembly of the Romagua after the 
rejection of pontifical rule by those provinces, and pre- 
pared their annexation to Piedmont. Appointed Pied- 
montese minister of the interior, he resigned office shortly 
after Cavouris death, but was subsequently chosen to be 
minister of finance by Farini, whom he succeeded as 
premier in 1863. With the help of Visconti Venosta 
he concluded (15th September 1864) a convention with 


iNIATURES 761/ 

France known as the “ September Convention,” whereby 
Napoleon agreed to evacuate Rome and Italy to transfer 
her capital from Turin to Florence. The convention 
excited violent opposition and sanguinary disorders at 
Turin, in consequence of which Minghetti was obliged to 
resign office. An object of hatred and unjust accusations, 
he took little part in public life until 1869, when he accepted 
the portfolio of agriculture in the Menabrea Cabinet. 
Both in and out of office he exercised his influence against 
the scheme of an Italo-French alliance and in favour of an 
immediate advance upon Rome, and in 1870 was sent to 
London and Vienna by the Lanza^Sella Cabinet to organize 
a league of neutral powers in consequence of the outbreak 
of the Franco-Prussian war. In 1873 he overthrew the 
Lanza-Sella Cabinet and regained the premiership, which, 
with the portfolio of finance, he held until the fall of the 
Right from power on 18th March 1876. During his 
premiership he inaugurated the rapprochement between 
Italy, Austria, and Germany, and before his fall was able, 
as finance minister, to announce the restoration of equi- 
librium between expenditure and revenue for the flrst time 
since 1860. After the advent of the Left, Minghetti 
remained for some years in Opposition, but, towards 1884, 
joined Depretis in creating the parliamentary phenomenon 
known as “ TransformiBm,” which consisted in bringing 
Conservative support to Liberal cabinets. Minghetti, 
however, drew from it no personal advantage, and died 
at Rome on 10th December 1886 without having returned 
to power. (h. w. s.) 

Miniatures. — The word miniature is derived from 
minium, signifying red lead, in consequence of the capital 
letters, borders around pages, and headings to chapters in 
ancient manuscripts having been drawn in this material ; 
it was applied originally to the decorations on the 
pages of such manuscripts. These illuminations were 
at first executed in red alone, and afterwards in various 
colours, when later on they took the form of elaborate 
designs, embracing pictures of saints, portraits of persons, 
and illustrations of stories and legends, with religious 
emblems and medallions. By a further development the 
word came to bo applied to such pictures or portraits as 
were similar in size to these small illuminations on MSS. 

It is believed that this use of the word came into vogue in 
the early part of the 18th century, and was applied to such 
paintings as before then had commonly been called either 
“ limnings ” (see the catalogue of the pictures belonging to 
Charles I.) or else “paintings in little” (see Pepya 9 Diary , 
30th March 1668, &c.). The word is now used mainly 
in this sense, and by a miniature is meant a painting on a 
very small scale, usually a portrait, painted on ivory, card, 
or metal, of such a size as can be carried in the pocket. 

In Europe the art of painting in miniature is to a great 
degree distinctively English, and the greater number of 
the chief masters in the art have been Englishmen or at 
least have lived in England. Several of the great portrait 
painters are said to have worked occasionally in miniature, 
and there are paintings, small in size, which are attributed 
with reason to Holbein, Antonio More, “ Shootes and Betts” 
(see Lomazzo’s Trattato dell 9 Arte della Pittura , Oxford, 
1598), Cleef, Stretes, Teerlinck, Zucchero, John and 
T. Betts, and with less probability even to Van Dyck. 
The first true miniaturist, however, was Nicholas Hilliard 
{circa 1547-1619), whose work partakes of the character 
of that seen in illuminated manuscripts. The colours are 
opaque, gold is used to heighten the brilliant effect, and 
the paintings are on card. They are often signed, and 
have frequently also a Latin motto upon them. 

Isaac and Peter Oliver (father and son) succeeded 
Hilliard. Isaac {circa 1551-1617) is said to have been 

S. VI. — 96 
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the pupil of Hilliard and of Zucchero. Peter (died 1647) 
was the pupil of Isaac. The two men were the earliest to 
give roundness and form to the faces they painted, leaving 
for ever the flat method of the illuminators. They signed 
their best works by a monogram, and painted not only 
very small miniatures, but larger ones measuring as much 
as 10 inches by 9. They copied for Charles L on a minute 
scale many of his famous pictures by the old masters. 
Several of these copies are at Windsor and Montagu House. 
At about the same date Gerbier, Poelemberg, Jaraesone, 
Penelope Cleyn, and her brothers, were workers in the art. 
John Hoskins(died 1664) was a far better artist in miniature 
than those just named, but his greatest claim to recollection 
consists in his having been the master of Samuel Cooper, 
the greatest English miniaturist. The work of Hoskins can 
be socially well studied in the collection at Ham House. 

Samuel Cooper (1609-1672) was a nephew of Hoskins. 
He spent much of his time in Petris and Holland, and very 
little is known of his career. His work has a superb 
breadth and dignity. It has been well if paradoxically 
called “ life-size work in little ” ; and the portraits which he 
painted of the men of the Puritan epoch are remarkable for 
their extraordinary merit, for truth to life, and for strength 
of handling and presentment. He painted upon card, 
chicken-skin ( pecorella ), or vellum, and on rare occasions 
upon rough bone. The use of ivory was not introduced 
until after his time. His work is frequently signed with 
his initials, generally in gold, and often in the hair of the 
person depicted. Flatnuin (died 1688), Alexander Cooper, 
brother of Samuel Cooper, David Loggan, White, Sadler, 
Digby, and Faber deserve notice at this period ; and they 
were followed by such artists as Lawrence Crosse (died 
1724), Qervase Spencer (died 1763), Lons, Hone, and 
Meyer, the latter two of whom were notable in connexion 
with the foundation of the Royal Academy. 

The 18th century produced a great number of miniature 
painters, of whom Richard Cosway (circa 1742-1821) is 
the most famous. His works are of great beauty, and are 
done with a dash and brilliance which no other artist 
excelled. The leading miniaturist of his time, Cosway 
was especially popular in the circle of the Prince Regent. 
His best work was done about 1799. It is always on 
ivory, although he also did what were called “stayned 
drawings.” These were drawn in pencil on paper, with the 
faces coloured. Cosway’s finest paintings are signed on 
the back with a specially pompous signature; there is 
known but one genuine Cosway miniature which is signed 
on its face ; very few bear even his initials on the front. 
George Englehoart (1750-1829) was his great rival, and 
was attached to the court of the king. He painted 4900 
miniatures, and his work is stronger and more impressive 
than that of Cosway ; it is often signed “E.” or “G. E.” 
Andrew Dimer (1763-1837) was a pupil of Cosway, and 
both he and his brother Nathaniel, who worked in the 
same studio, produced some lovely portraits. The bright- 
ness of the eyes, wiriness of the hair, and exuberance 
of colour, combined, however, with drawing which is 
often very inaccurate, are characteristics of Andrew 
Plimer’s work. 

John Smart (1741-1811) was the greatest of Cosway’s 
pupils. His work surpassed that of his master in refine- 
ment, power, and delicacy ; its silky texture and elaborate 
finish, and the artist’s love for a brown background, dis- 
tinguish it. Other notable painters were Ozias Humphrey 
(1742-1810); Nixon (1741-1812); Shelley (circa 1750- 
1808), whose best pictures are groups of two or more 
persons; William Wood, a Suffolk artist (1768-1808); 
Edridge (1769-1821) ; Sullivan, Sheriff, Crosse, Boyle, and 
Finney. In the 19th century J. C. D. Engleheart (1784- 
1862; nephew of George), Andrew Robertson (1777-1845), 
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Beaumont, Behnes, Harlow, Heaphy, and Mm Mee mu 
be mentioned. Sir Thomas Lawrence painted miniatures, 
but the art may be said to have died out with Sir William 
Ross, the Chalons, and Newton (although Borne works by 
Landseer in this form are in existence). Towards the end 
of the 19th century there was an attempted revival ; but 
although there have been many miniatures, there have 
hitherto been no masters. Of modem miniature painters, 
Alyn Williams best deserves mention. 

Many fine miniatures were executed in enamel. Petitot 
(1607-1691) was the greatest worker in this material, and 
did his finest portraits in Paris for Louis XIV. His son 
succeeded him in the same profession. Other artists in 
enamel were Boit (died 1727), Zincke (died 1767), Hurter 
(1734-1790), Spicer, Thouron (1737-1789), Prieur, Ding- 
linger, and Thienpondt. Many of these artists were Swiss, 
but most of them visited England and worked for a while 
there. The greatest English enamel portrait painter was 
Henry Bone (1755-1834), the finest of whose productions 
are now at Kingston Lacy. A great collection of his 
small enamel reproductions of celebrated paintings is in 
Buckingham Palace. 

Perhaps the earliest French miniature painter was Jean 
Clouet (died circa 1490), while of a much later date 
Blarenberghe (bom 1719) and Drouais (1699-1767) should 
also be mentioned; but the most popular artists were 
Augustin (d. 1832) and Isabey (d. 1855). Their portraits 
of Napoleon and his court are exceedingly fine. 

Hall the Swede and Fiiger the Austrian were also great 
miniature painters; and others whose names might be 
mentioned were Werner (1637-1710), Rosalba Camera 
(1675-1757), Chatillon, Pasquier, and Festa. 

Miniatures are painted both in oil and in water colour, 
but by far the greater number are in water colour. A few 
of Cooper’s works are in oil, and these are generally 
painted on copper. The work of the 18th century is 
exclusively in water colour. The use of ivory came into 
general adoption in the early part of the reign of William 
III., although there are extant miniatures even by Cooper 
which are painted on a sort of rough bone closely re- 
sembling ivory. The work of Snelling, David Loggan, 
and others was in pencil, used with great effect on vellum. 
The earliest miniatures are upon card, copper, vellum, or 
chicken-skin. 

The greatest collections of miniatures in England are now (1902) 
those in the possession of the King, the duke of Buccleuch, tho 
oarls of llohester, Dysart, Dartrey (notable for enamel work, 
some examples of which are of the greatest rarity), and Ancaster 
(especially notable for works by Cosway) ; of Earl Beauchamp, 
tho Baroness Burdett-Coutts, Sir Gardner Engleheart (notable mr 
works by the Englehcarts), Countess Tolstoy, and Messrs Drake, 
Digby, J. Pierpont Morgan (noteworthy for tho superb series of 
1 8 tn -century portraits and works by Cooper), Senior, E. W. 
Williams, Whitehead, and Usher of Lincoln. There are also very 
line works by Cooper at South Kensington, and in the same gallery, 
in the Jones collection, some splendid works by Petitot ; and there 
are some famous foreign portraits and picture-miniatures in the 
Wallaoe collection, Hertford House, London. The collection at 
tho Louvre, especially as regards the works of Petitot, is of 
supreme merit ; and there are also fine collections at Vienna 
Berlin, and Florence. 

See also J. J. Foster. British Miniature Portraits, London, 
1898. — J. L. Propkrt. History of Miniature Art . London, 
1887. — G. 0. Williamson. Portrait Miniatures . London, 1897 ; 
Richard Cosway . London, 1897 ; George Engleheart . London, 
1902 ; Andrew Plimer t die, London, 1902. — Lacroix. Revue des 
Arts , 1860 ; Les Emaux de Petitot du Louvre . Paris, 1862-64.— 
Catalogues of tho Buccleuch Gallery, Welbeok Gallery, Ward 
Usher Collection, Berarose Collection, Morgan .Collection, all 
privately printed, and the catalogue of the collection exhibited 
at Soutn Kensington, and the privately-issued catalogue at the 
Burlington Fine Arts Club, with illustrations dated. 

(G. C. W.) 

Mlrtgrella. See Caucasus and Kutais. 
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Mlnlnff (see also Ency. Brit., ninth edition, voL I 
xvi.). 

1. Occurrence . — In the case of the precious metals 
several new and interesting discoveries may be mentioned. 
The three principal are the gold deposits of the Wit- 
watersrand, Cripple Creek, and West Australia. In the 
year 1885, when first the news came that gold was being 
found to the south of Pretoria, no one dreamt of the 
vast importance of the discovery. The metal is there 
found in several beds of conglomerate, which are inter- 
stratified with sandstone and quartzite. The conglo- 
merate consists of quartz pebbles, often the size of a 
walnut or larger, cemented together in the main by 
silicious matter and iron pyrites. The gold is contained 
almost entirely in this cementing material, the quartz 
pebbles themselves being usually barren. As in the case 
of other pyritiferous deposits, the parts near the surface 
are decomposed into oxides, with liberation of the gold, 
and the easily-worked rusty conglomerate was the source 
of riches in the earlier days of Johannesburg. The fears 
that the passage of the oxidized ores into pyrites meant 
disappearance of the gold are now allayed, and mining 
engineers do not hesitate to propose to work the pyriti- 
ferous beds at a depth of 5000 feet or more. • Cripple 
Creek is a small but rich gold-bearing district in 
Colorado, where the precious metal occurs largely in com- 
bination with tellurium. The tellurides are found in sheets 
of fissured volcanic or granitic rock altered by mineral 
solutions. The principal tollurides appear to be calaverite. 
The state of West Australia attracted little attention 
until the wonderful discoveries at Coolgardie proclaimed 
it to be a rich gold-bearing country. The gold occurs 
native in quartz veins, and also more particularly as a 
telluride. The so-called “ lode formations ” of Kalgoorlie 
are zones of shattered igneous rock, so crushed as to bo 
often schistose in texture, in which tellurides have been 
deposited. There is no marked sharp plane of division 
(“ wall”) separating the auriferous deposits from the sur- 
rounding rocks. Here, as at Cripple Creek, we have 
examples of the doctrine of “ selective porosity ” — that is 
to say, certain zones of rock are rich, because the metal- 
bearing solutions found the fissured portions to be the 
easiest channels for their passage, and coursed with greater 
abundance through them. In other words, where the path 
was easy and the flow abundant, the deposition was 
copious ; impermeable belts of rock received no nourishing 
currents, and remained barren. This theory may further 
be advanced as an explanation of the fact that the con- 
glomerates, i.e., coarse or more permeable sediments, in 
the Transvaal contain payable quantities of gold, whilst 
the fine sediment, the sandstone, is barren or poor. The 
Cripple Creek and Kalgoorlie gold deposits are remarkable 
instances of veins or lodes which are tabular masses of 
altered rocks, and not merely filled-up fissures. 

2. Prospecting . — Thesearcherisnowoftenbetterequipped 
for his work by having acquired an elementary knowledge 
of mineralogy and blowpipe analysis. In some cases a 
knowledge of geology has had far-reaching effects; the 
most brilliant example of the result of geological reasoning 
is the discovery of coal in Kent. Carefully conducted 
magnetic observations with the Thalen and Tibcrg instru- 
ments have proved valuable in prospecting for magnetic 
iron ore. Professor H. Louis has improved the American 
dipping needle, and finds that it may be usefully applied in 
searching for deposits of pyrrhotite, which may be rendered 
valuable by the accompanying nickel or copper ore, 

3. Boring . — No one process of percussive boring can 
claim universal adoption. The old Chinese system of 
boring with the rope has been brought to a high pitch of 
perfection in the United States, where it has been and is 
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still largely used for drilling oil wells. In Europe rods, 
either of iron or wood, seem to be preferred, though 
rope boring is by no means unknown. Fauck of Vienna 
has introduced an improvement by substituting a quick 
short stroke for the old-fashioned slow and long stroke ; 
and by combining this method with the water-flush- 
ing system he has attained great rapidity and economy 
in boring. The rods are hollow, and a stream of water is 
constantly being forced down through them to the very 
bottom of the hole, as in the case of the diamond drill 
The d6bris are therefore removed as fast as they are pro- 
duced, and there is no necessity for stoppage for clearing 
out the hole. If cores are required, Fauck employs a 
special chisel with a large central hole, and instead of 
forcing down water through the rods, pumps it up. The 
cores are sucked up in this manner, and are delivered piece 
after piece into a receiving box at the surface. Years 
of experience with the diamond drill have led to tho 
introduction of sundry improvements. Instead of fixing 
the black diamonds in the crown itself, each separato 
stone is often set in a piece of steel, which can be let into 
a suitable recess in the crown. The advantages of this 
method are, firstly, firmer setting and consequently less 
danger of loss of the stone ; and secondly, the possibility 
of shifting stones from one crown to another without 
resetting. A crown with steel teeth, exchangeable with 
the diamond crown, has been successfully used for the 
softer strata, as in the Davis calyx system. It has 
been abundantly proved that bore -holes frequently de- 
viate very considerably from the straight path they 
were intended or supposed to take, and in some cases 
it becomes very important to determine the amount and 
direction of the deviation. McGeorge’s clinograph is one 
of several ingenious appliances which have been used. 

4. Excavation . — Everywhere there is a growing tend- 
ency to substitute power-driven machines for hand tools. 
The power may be generated on the spot, but in the case 
of underground excavations it is usually transmitted by 
water, compressed air, or electricity. The air-compressors 
most commonly used work dry — that is to say, there is 
no injection of water. The cooling of the air in the 
cylinder is effected by an outer jacket with a constant 
flow of water. Two-stage compressors with an intermediate 
cooler enable a pressure of 90 B> per square inch to be 
reached without difficulty. The machines used in ex- 
cavating may be classified as follows: — A. Diggers and 
dredgers; B. Machines for boring holes for blasting; 
C. Groove-cutters; D. Tunnelling machinos and shaft- 
sinking machines. 

A. Tho principal tyf»es of mechanical excavators are the steum 
navvy, or steam shovel, as it is commonly called in tho United 
States, the grab dredge, and the bucket or ladder dredge. The 
steam shovel is a huge scoop worked by a small steam engine 
standing on a truck, which also carries the steam boiler. Tho 
whole machine runs upon rails which are laid down as the excava- 
tion proceeds. The amount of work done by these machines is 
enormous. A 90-ton “Vulcan" steam shovel dug up and loaded 
into railway cars no less than 370,000 gross tons of iron ore in 
twenty-six days at the Mountain Iron Mine, Minnesota. This 
typo of excavator is employed vciy largely for stripping off over- 
burden and for quarrying iron ore. It is also seen in some of the 
open workings for anthracite in Pennsylvania ; it is used for loading 
iron ore from stock piles into railway waggons, and when mounted on 
a barge it will scoop up auriferous graveland sand from the bed of a 
river. Grab dredges are semi-cylindrical or semi-spherical buckets, 
raised and lowered by cranes, and so constructed that they open on 
being lowered, fill themselves, and then close on being raised. The 
bucket is then swung round by tho crane and made to drop its 
contents into a railway waggon or other receptacle. The grab, or 
“ clam-shell" dredge, as itis usually called in the United States, 
is principally used for excavating under water. Bucket or ladder 
dredges resemble tho well-known machines in common use for 
deepening river channels and harbours. They find their most 
important sphere of action in raising gold-bearing sand and gravel 
from the beds of existing rivers, or from adjacent alluvial flats. New 



764 MIN 

Zealand has profited greatly by this method of working, and fully 
o lie* seventh of the gold produced by this colony is extracted in this 
manner, which is exceedingly economical. According to an official 
report published in 1899, the cost of dredging the gravel, washing 
out the gold, and getting rid of the waste is only from Id. to 8a. 
per cubic yard. The addition of the tailings elevator is an im- 
portant improvement. 

B. Of machine drills these are two main types, viz., rotary and 
liercussive. Rotary drills worked by water, compressed air, or 
electricity are in common use. Brandt's hydraulic drill, with a 
toothed steel crown, has increased its reputation by enabling two 
of the 44 ends” of the Simplon tunnel to be driven at the enormous 
speed of 22 feet per day through hard rock. Motors driven by com- 
pressed air or electricity can easily bo made to communicate rotary 
motion to a twist drill, and machines of this description are to ho 
found in various mines in which comparatively soft materials, such 
us coal and ironstone, are being excavated. Percussive drills are 
worked by compressed air or by electricity : of the former kind two 
principal varieties may be distinguished, according os the cutting 
chisel is attached to the moving piston-rod or receives blows from 
a mechanical hammer in imitation of the hand tool. The former 
type is by far the more common, and in fact at the present time is 
tne one almost universally adopted. The machines, though called 
by various names, have often very much in common, and are dis- 
tinguished merely by some slight difference in the valve. The 
hammer -action machines more or less resemble the caulking, 
chipping, and riveting tools of the ship-yard, and arc mechanical 
hammers which strike several thousand blows per minute upon the 
head of the ohisel. There appears to be a great future for appliances 
of this kind, in which the extreme rapidity of the Btroko makes up 
for the want of power of each particular blow. A most important 
point in their favour is their lightness. The Franke drill of 
the Mansfeld mines, which is held in the hand, weighs only 16 lb ; 
the small Schmuoker drill weighs 35 lb, and the large one 80 lb. 
The Sohmucker drills require stands, but they are far lighter 
and more easily handlod than the percussive drills in common 
use. The new Leyner drill, a heavier machine with a loss rapid 
stroke, is distinguished by its good water-flushing arrangement. 
Electrically-driven percussive drills are not yet largely employed, 
in spite of the urgent need which exists of a suitable machine. 
The problem of obtaining a reciprocating motion by means of an 
electrical current is solved in two ways. The Marvin drill, already 
nsed in a fow workings, is based uwn the principle of the solenoid. 
The electric current passes alternately through two coils of copper 
wire, and converts them into magnets sufficiently strong to suck 
the tool -holder backwards and forwards; the backward stroke 
eomprosses a spring, the recoil of which aids the forward blow. 
The second method consists in employing rotary motors, from 
which a buck -awl-forward action is easily obtained by the aid of a 
crank. Siemens and Halsko, who have already supplied several 
hundred percussive electric drills, keep the motor entirely separate 
from the striking ]iart. It u placed m a box on the floor of the 
working place, and its rapidly rotating axle is connected to the 
drill proper by the aid of flexible shafting. The drill proper is thus 
rendered much lighter and more easily handled. The same method 
is followed in the Gardner electric drill. 

0. Groove-cutters . — Mechanical groove-cutters serve in quarrying 
stone, and for undercutting beds of coal or other minerals. There 
are many varieties : mechanical chisels, boring machines mounted 
on bars along which they can be shifted, travelling jumpers 
running upon rails, circular saws, ondless chain armed with 
cutting teeth, wire saw, revolving toothed bar, blade with scythe 
motion. Mechanical chisels are largely employed in coal mines in 
the United States for the purjioso of undercutting (holing). The 
heat -known machines arc the Harrison, the Ingersoll, and the 
Sullivan. This type of coal-cutter consists of a strong cylinder, 
with an air-driven piston, mounted on a couple of wheels, and 
having handles at the bock to enable the operator to turn it in the 
desired direction. Into the end of the piBton-rod is fitted a strong 
chisel, the blows of which are directed against tho bottom of the 
bed of ooal, the underlying shale, or somo parting of waste, so as to 
chip out a groove corresponding to the 44 holing ” of a haud-wielded 
pick. According to Mellin ( Glilckau/ \ vol. xxxvi. p. 1057), one- 
quarter of tho bituminous coal raised in the United States in 1900 
was undercut mechanically, and 1997 out of a total of 3125 
machines in use bolongod to the type just described. There is 
every reason to believe that the rapidity of the rise in the produc- 
tion of coal in tho United St&teB is largely due to the introduction 
of coal-outting machinery. Franko’s small groove-cutter, used at 
the Mansfola copper mines, is a chisel which is struck several 
thousand blows a minute by a pneumatic hammer. There is no reason 
why tools of this description should not be used for “ holing" coal. 
If a series of holes are bored in a line and almost toudiing each 
other, it is easy to make a groove by breaking down the inter- 
vening partitions. Several of the well-known manufacturers supply 
quarry-oars upon which their boring machines can be moiwtea. 
so as to bore the necessary set of holes in a vertical or inclined 
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position and produce a severance along any desired plane. ... 
the third type, of which the Wardwell channeller Is a good 
oxample, compressed air or steam is made to communicate a 
reciprocating motion to a set of chisels damped together ; the 
machinery is mounted upon a carriage running upon horizontal 
rails which are laid upon the surface of the bed of stone to be 
cut. The chisels out a vertical groove, which can be prolonged 
indefinitely as the machine travels. Other machines will cut an 
inclined groove if necessary. The so-called 44 disc - cutters M are 
circular saws mounted upon carriages which travel upon rails laid 
along the working face. The saw is driven by an electric motor 
or a compressed-air engine, and as the carriage is drawn along 
automatically, the saw makes a long undercut in the seam or 
coal or other mineral which has to be worked. The armed endless 
chain likewise does its work by a rawing action. Upon a frame 
shaped like an isosceles triangle are fixed three pulleys, a driving 
pulley at the apex and a guiding pulloy at each of the other two 
angles. A chain is kept continually in motion around the frame 
by means of a compressed-air or electric motor working the driving 
-pulley. The chain is armed with steel teeth at suitable intervals. 
The short side of the frame opposite its apex is brought against the 
face of the ooal, and when the chain is set in motion its teeth cut a 
groove parallel to this Bide ; all the time the chain is cutting, its 
frame ib being mechanically fed forwards at right angles to the 
line of the groove, so that eventually tho coal is undercut over a 
space equal to tho width of the frame multiplied by the amount of 
tne forward feed, say 5 feet by 6 feet. The frame is then withdrawn, 
and the machine shifted sideways so os to begin a new cut. This 
kind of machine requires a considerable amount of open space at 
the working face, and therefore it cannot be used unless tne roof 
is strong enough to remain without supporting timber for Bomo 
distance. It is chiefly UBod for “ pillar ana stall " workings. 
The wire-saw may be regarded as a kind of band saw. It is ati 
endless strand composed of three steel wires, which is kept moving 
upon the rock while sand and water are fed to it. The grains of 
hard sand are caught in the spaces between the wires, dragged 
along, and so made to abrade the stone and cut a groove. The wire 
is kept constantly pressed against the bottom of the groove by the 
aid or two pulleys, one at each end of the cut. In the case of a 
vertical cut these pulleys are placed upon suitable frames in small 
pits, and are so arranged that they can be fed downwards by the aid 
of screws. The wire-saw is employed in various open marble 
quarries for making long cuts in the live rock and for subdivid- 
ing the blocks afterwards, and it has also been applied to the 
44 getting” of slate in underground Blate quarries. It is made to 
cut a horizontal groove over a space 170 feet long by 39 feet wide, 
and the work is done at a cost of only 16d. per square yard. This 
application of the wire-saw to horizontal cutting may have very 
far-reaching effects. Monticolo has introduced what he calls a 

II penetrating pulley,” which enables the terminal pits to be dis- 
pensed with, or rather to bo replaced by two inoxtiensive bore-holes. 
The mode of action of tho revolving toothed bar will be under- 
stood by looking upon the cutting tool as a gigantic round rasp 
standing at right angles to tho working face, and revolving rapidly, 
while the frame, which carries it and its driving machinery, tamaae 
to travel upon temjxjrary rails laid parallel to the working face. 
Fayol’s coal-cutter is a toothed blade to which a scythe-like motion 
is imparted by a compressed-air motor. Like the diso-cuttera, these 
two last machines require a small amount of free space, and may be 
made to travel' for an unlimited distance along an uninterrupted 
face of long- wall workings, cutting a continuous groove. 

D. Tunnellers are machines which cut out a drift in one opera- 
tion, or, at all event*, an annular groove which will render the 
completion of the drift a very easy matter. Stanley's 44 heading" 
machine consists of a strong axle standing in the centre line of tne 
drift and mado to revolve by tho aid of compressed-air engines. It 
carries a cross-head with large teeth at each end ; these cut an 
annular groove as they revolve, and in soft rocks, such os coal, tho 
work of complete excavation is speedily accomplished with the 
pick. Tho machine cuts a circular tunnel 5 feet in diameter. It 
has been proposed to apply this principle of mechanically cutting 
an annular groove to the case of sinking shafts through fairly barn 
ground, but no large undertaking of this kind has been earned out 
at present. On tne other hand, shafts are being sunk on the 
Continent by several ingenious rotary boring processes in soft 
ground or through quicksands. 

5. Explosives . — In no branch of mining has more progress been 
mode than in the manufacture of mining explosives, particularly 
with the object of supplying materials which can be used jiritfi 
safety in colliories. A conviction has gradually come over the 
mining world .that many of the worst expulsions in collieries have 
been due to tho ignition of gas, or of a fine coal dust floating in 
the atmosphere, by the flame of the explosive used in blasting, 
especially when the shot, instead of rending the coal, blows out the 
tamping like a ball from a cannon. It is to the French Firedamp 
Commission that we are specially indebted for early scientific inves- 
tigations upon the subject. They ascertained that if the gaaes given 
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off by an explosion have a temperature exoeeding 2200* C M they 
are liable to ignite firedamp, and a law was made prohibiting 
the nee of gunpowder altogether and permitting only such explosives 
as have a temperature of detonation considerably below the limit 
just named. Austria, Belgium, Germany, and Great Britain have 
followed the example of France in endeavouring to supply the 
miner with explosives possessing a reasonable amount of safety, 
and a special statute (§9 and 60 Viet. c. 43) was passed in Great 
Britain in 1896 to give the Secretary of State full statutory powers 
for dealing with tne question. An Official testing station has 
been erected at Woolwich ; the explosives which pass the test are 
placed upon what is known as the “ Permitted List,'* and their use 
is then sanctioned. In order to enable mine-owners to ascertain 
which are the safer of the explosives in this list, whioh includes 
some that barely suooeed in satisfying its conditions, the . British 
Government has instituted a “ Special Test,” which is far more 
severe than the first. Not only in explosives themselves, but also 
in the means of firing them, much progress has been made. Cheap 
and trustworthy eleotrio fuzes are now manufactured on a very 
large scale, both on the high- and the low-tension systems, and are 
used with advantage instead of the ordinary safoty fuze. Where it 
is neoessary to delay the ignition of certain shots until others have 
been exploded, electric time fuzes arc available. In Austria 
several other methods of ignition have received the approval of the 
authorities, such as Tirmann’s percussion fuze, Lauer's friction fuze, 
and Jarolimek’s lime fuze. Though the old process of fire-setting 
is extinct save on a small scale in very out-of-the-way districts, 
the agency of heat is invoked by the miner for the purpose of 
thawing ice-bound auriferous alluvium and so facilitating tho 
process of excavation. Prospectors in Siberia havo long been 
accustomed to sink their shafts by the aid of heat generated by 
burning billets of wood. In the Klondike district this process of 
thawing has been largely replaced by the use of s^eam. A boiler 
is erected at the surface and steam is taken down the shaft in a 
pipe, a hose from which conducts it to the working place. At the 
end of the hose is a piece of iron pipe terminating in a small 
hole. Steam is turned on, and the pipe is passed into the frozen 
gravel and left there. After tho lapse of three or four hours a large 
mass of gravel has beon thawed, and can easily be worked away 
with the pick. 

6. Principle* of employment of mining labour . — Persons 
employed at mines are still paid by time, by work accom- 
plished or calculated by measuring or weighing, or by 
some settled proportion of the value of the mineral 
excavated, as described in the ninth edition of this work 
(vol. xvi. p. 449). 

7. Support . — Three kinds of supporting materials are 
still in use, viz., timber, metal, and masonry, the last 
heading including both brickwork and concrete. 

In order to reduce the exponso of cutting the somewhat compli- 
cated joints required for “square sets,” mines now use special 
machines consisting of circular saws so arranged as to make the 
necessary cuts. Machines like huge pencil- shar jHiners are employed 
for tapering the ends of props when Ilopplewhitc's Bystem is 
adopted. Preservatives against dry rot are not commonly used, 
in spite of the advantage of prolonging the life of tho timber and 
rendering it less inflammable. Aitken’s process of impregnating 
the timber with a solution of the chlorides of sodium ana 
magnesium has been found very effective at certain collierios in 
Scotland. Steel is becoming a favourito supporting material in 
many countries, and especially for permanent levels and shafts. It 
possesses many advantages, especially durability, small size compared 
with timber and consequent increase of ventilating area, and is free 
from danger from fire. The II-section is usually adopted, and two 
bars suitably bent into an arched form at the top, which can Ihj 
quickly ana firmly united by flBh-piates, form an admirable lining 
for a level. The ground between two adjacent frames may be 
further supported by small rods of square Bection. This kind of 
support is common in many French collieries. Where the bottom 
of a level is liable to rise, from the pressure ui>on it, tho steel lining 
is sometimes made of two semicircles suitably joined by sleeves. 
Shafts are lined with circular frames of channel steel, each frame 
consisting of two or more segments united by suitable fish-plates 
and bolts ; the space between two successive frames is lined with 
planks or with bars of steel. The commonest permanent lining for 
rqpnd shafts in Great Britain is brickwork ; but concrete is gradually 
coming to the front, on account of its two great advantages, viz., 
speed of execution and economy in price. In northern France, where 
cast-iron lining (tubbing) is common, it is usual to employ segments 
with internal flanges which are bolted together. The stanchness 
of the joint is secured by interposing thin sheet lead. The Poetsch 
method of sinking in water-bearing strata by artificially freezing 
the ground (see Coal) was successfully applied in many in- 
stances at tho end of the 19th century, and the boring processes 
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associated with the names of Kind and Chaudron, which afford 
another solution of the problem of putting down a shaft through 
water-bearing rooks, have been considerably simplified in some of 
their later applications. The moss-box ana equilibrium pipe have 
been dispensed with, and the engineers have relied upon very care- 
fully placed concrete for making a stanch joint at the base of the 
tubbing. 

8. Exploitation . — The methods of working away min- 
erals have been arranged by Haton de la Goupilliire in 
three great classes, according as the original excavation is 
left open permanently, is allowed to “ cave n in of itself, 
or is artificially filled up with rubbish. On tho whole, it 
may be said that the third method is gaining ground, and 
is being largely employed not only in collieries, but also 
in working beds of slate and wide mineral veins. Though 
hydraulic mining in principle remains as it was, attention 
may be drawn to some successful applications in Australia, 
where alluvial fiats are being worked with great success 
under conditions which would make the process impossible 
if carried out in the typical Californian manner. The 
necessary pressure for the powerful jet of water is 
obtained not by its natural fall, but by a steam pump ; 
the stream of mud, sand, and gravel coming away from the 
working face is raised by a centrifugal pump, passed along 
gold-catching sluices, and, when deprived of its gold, is 
run into a part of the excavation whence the gold has 
already been extracted, and gradually fills it up. The 
steam boiler, the pump which generates the pressure, and 
the centrifugal pump are all carried upon a barge of very 
shallow draught, so that when work is finished at a given 
spot it is easy to float the plant to a short distance and 
repeat the operation until the whole flat has been treated. 

9. Haulage . — More and more attention is being paid to 
the substitution of mechanical power for animal power in 
mines. In addition to the older process of haulage by 
wire rope or chain, the mine-owner now has at his disposal 
successful methods of doing the work by electricity and 
compressed air. Electric locomotives are usually operated 
by overhead wires with trolleys connecting them with the 
motor. Accumulators have been little used, though thc?y 
have been adopted at the Vicoigne and Nceux collieries in 
the Pas de Calais. The compressed-air locomotive is 
adopted in fiery mines in order to secure freedom from 
sparks. The Porter locomotive is supplied from a large 
reservoir which is charged with air at a pressure of 600 
lb per square inch. 

10. Winding . — Flat ropes made of the so-called aloe 
fibre are still largely employed in France and Belgium, but 
hoisting is generally performed by round ropes of steel 
wire of a high tensile strain, often capable of supporting 
no less tlian 180 kilos per square millimetre, or, speaking 
roughly, 120 tons per square inch. Itopes with the so- 
called Lang’s lay, in which the spirals of the strands are 
turned in the same direction as the spirals of the individual 
wires, have proved by long practice to last longer than 
ropes made upon the old principle. In order to make the 
surface of the rope more nearly approach that of a cylinder, 

| and so to throw the wear upon a large number of wires, 
the strands are sometimes made oval by employing flat 
wire for the core. These M flattened strand ropes ” have 
given good results. Casting aside entirely the principle 
of making wire ropes of separate strands, we come to the 
so-called locked coil ropes. Specially- shaped wires — 
V-shaped or S-shaped, for instance — are used, and in 
section the rope is seen to consist of several successive 
concentric sheaths, each composed of interlocking wires. 
The outer surface of tho rope is cylindrical ; no space is 
wasted, and a rope of given diameter is able to sup}>ort 
a greater weight than one made in the old way. The 
carefully kept statistics concerning the life and wear of 
winding rojws in Westphalia are not, however, favourable 
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to the locked coil variety for hoisting purposes. The 
clumsy kibble hanging loose in the pit, or sliding along 
a bed of planks or poles in an inclined shaft* is fast 
disappearing, and in mines worked on a large scale the 
material is hoisted either in a cage, which carries the 
waggon, or in a steel box called a skip. Both cage and 
skip are properly guided. Efforts are constantly being 
made to increase the rapidity of hoisting. Machinery is 
employed to push the waggons from the cage, or the cage 
is so arranged that its door is tilted automatically on 
reaching the surface, and causes the waggons to empty 
themselves without leaving the cage. The skips, whether 
hoisted up inclined or vertical shafts, are made to turn 
over automatically on reaching the surface, discharge their 
contents, and return to their original j>osition without the 
aid of a workman (see Coal). For the prevention of 
accidents in winding, speed indicators and automatic 
sjjeed-checking appliances have been introduced in various 
mines. Less reliance than formerly is placed upon safety 
catches, and especially in Great Britain, where, on the 
whole, they are regarded with little favour. No progress 
has been made in pneumatic hoisting, for the colliery 
where Blanchet’s apparatus was in use had to be aban- 
doned for lack of coal, and the system has not been tried 
elsewhere. 

11. Drainage . — The most important drainage tunnel in 
course of construction at the present time is that which is 
being driven from Marseilles to unwater the Gardanne 
lignite mines, situated at a distance of more than 9 miles 
(15 kilometres) from the sea. The importance of this 
gigantic undertaking may be measured by the fact that 
the total cost is estimated at about a quarter of a million 
sterling. The work was to be finished by the end of 1902. 
It is calculated that the great adit will unwater 40,000,000 
tons of lignite, besides enabling more than 100,000,000 tons 
to be worked from depths not exceeding 300 metres below 
it. When pumps have to be employed, the tendency is to 
abandon the old Cornish method of raising water, which 
consists in employing a slow-working single-acting beam 
engine with a ponderous main -rod to transmit power 
from the surface to a series of force pumps in the shaft, 
which step by step raise the water to the top. Nowadays 
the main pump is frequently placed in a chamber near the 
bottom of the shaft, and is made to force the water to the 
surface in one continuous column. The force-pumps are 
driven (a) by steam engines, the steam for which is 
usually gonerated at the surface and piped down the 
shaft; (b) by hydraulic engines driven by water under 
pressure brought down in pipes from the surface ; (c) by 
compressed-air engines ; (d) by electric motors connected 
by wires with dynamos on the surface. A type of electric 
pump in common use consists of three plungers actuated 
by a three-throw crank, driven by a quick-running motor, 
with suitable intermediate gearing or a belt for reducing 
the speed. Now engineers have gone further, and by 
diminishing the length of stroke of the plungers they have 
found it possible to run them at such a speed that the 
intermediate gearing is dispensed with entirely and the 
crank shaft coupled direct to that of the motor. Riedler 
and Stumpf’s “ Express ” pumps are driven directly from 
electric motors or other high-speed prime movers making 
200 to 300 revolutions a minute, and are employed for 
forcing considerable quantities of water to a maximum 
height of 1886 feet (575 m.). Ehrhardt and Sehmer like- 
wise make mine pumps with the crank coupled directly to 
the shaft of an electric motor running at 200 to 300 
revolutions a minute, and forcing 200 to 300 gallons (1 to 
1£ cbm) of water per minute to heights of 800 to 1000 
feet (250 to 300 m.), the cranks running in oil. They 
contend that mechanically controlled valves, a special 


feature of Riedler’s pumps, can be dispensed with. It is 
manifestly unfair that one mine should be saddled with 
the expense of pumping more than its share of water 
because it happens to be deeper than its neighbours, and 
the difficulty is sometimes met by establishing a drainage 
board — i.e . 9 a corporate body whose sole business it 
is to drain the water from a definite area and make 
each mine pay a share of the expense. The scheme *has 
worked well in South Staffordshire, where, in addition 
to maintaining large pumping engines, the Drainage 
Commissioners have done excellent work by preventing 
surface water from finding its way into the mines. At 
Mansfeld also measures have been taken to prevent 
surface percolation. 

12. Ventilation . — Though many mines, and especially 
workings on mineral veins, are dependent for their supply 
of air solely upon natural currents, the standard method of 
ventilation is by centrifugal fans, which have to a large 
extent entirely replaced the old furnaces, with great 
advantages of economy and safety. The main fan is 
placed at the surface, and acts almost invariably by ex- 
hausting the foul air from the mine. Sometimes certain 
working places in the mine are specially ventilated by small 
fans driven by electric motors or compressed-air engines. 
The fans most in use are those of Capell, Geissler, Guibal, 
Mortier, Rateau, Schiele, Ser, and Waddle. Murgue has 
devised an ingenious appliance, which shows the volume 
of air passing through a mine at any given moment, and 
registers it upon a scroll of paper placed around a cylinder, 
which revolves by clockwork. The curve which is traced 
resembles that of a self-registering aneroid barometer, and 
affords a useful check upon the mine officials, besides 
forming an important record in case of any disputes. 
Murgue has also done good work by pointing out the large 
amount of power expended in overcoming the friction of 
the air currents against the sides of mine passages, especi- 
ally those which are timbered, and by explaining the 
manner in which such friction can be reduced. The means 
of testing the air of mines have been improved. Instead of 
depending upon the indications of an oil lamp, the searcher 
for fire-damp may now avail himself of the far more delicate 
alcohol flame. Chesneau’s lamp, largely used in French 
collieries, burns alcohol containing chloride of copper, and 
the flame tinged by the metallic salt gives an indication 
of fire-damp when the amount of gas exceeds 0*1 per 
cent. Stokes has brought out a lamp with a detachable 
alcohol reservoir, which enables the oil flame or an alcohol 
flame to be used at pleasure. Le Chatelier’s laboratory 
method of determining the amount of fire-damp in a 
sample by the limit of inflammability of a mixture of the 
gas and air, is regularly employed in some collieries. 
Shaw’s more cumbrous apjiaratus depends uj>on the same 
principle. (Also see Coal.) 

13. Lighting . — The safety lamp most largely used at the 
present day is that of Marsaut, though the name of the 
eminent French engineer is often ignored by manufacturers. 
It is a safety lamp with two or more gauzes and an outer 
shield capable of resisting strong air-currents with safety. 
The use of mineral oil in place of vegetable oil is spreading. 
Many safety lamps are now lighted electrically, with a great 
economy of time and trouble. An appliance for relighting 
a safety lamp which has gone out accidentally is largely 
used at some collieries on the Continent, and is considered 
by many engineers to be a valuable addition. A roll if 
paper, with little spots of a material ignitible by friction 
or a blow, is fitted close to the top of the wick, and is 
rubbed or struck without opening the lamp, the flame so 
produced igniting the wick. The commonest method of 
preventing the illegal opening of safety lamps underground 
is by the lead plug ; the magnetic lock finds favour in 
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Ame collieries; and the ingenious cuveiier, or water- 
pressure lock, is not without adherents. Much labour has 
been expended in endeavouring to devise a portable electric 
lamp for use in mines, but, so far, the Sussmann lamp is the 
only one which can claim to have been introduced on a 
large scale. Several thousands of these lamps are employed 
at collieries in England and Belgium. 

14. Ascent and Descent — The standard method of 
descent into mines and ascent therefrom is by the cage 
or the skip; even in the most conservative ore -mining 
districts managers are recognizing the absurdity of making 
a miner waste his strength and endanger his health by 
excessive ladder-climbing, and this mode of reaching and 
leaving the workings is disappearing. The man-engine, 
which has done good work in its day, is likewise doomed 
to extinction, now that strong steel ropes enable cages to 
be raised and lowered with so much rapidity and safety. 
(Bee Ore-dressing.) 

15. Legislation . — Laws for rendering the miner’s calling less 
dangerous are found in most civilized countries, and the amount of 
legislation in recent years has been great. The Acts of Parliament 
ill the Unitod Kingdom, and the mining law of the late South 
African Republic, may bo taken as typical examples of laws for 
regulating the working of coal and ore mines respectively. The 
mines of coal, fire-clay, shale, and stratified ironstone in Great 
Britain are governed in the main by the Coal Mines Regulation Act 
of 1887 (50 and 51 Viet. c. 58). The Coal Mines Regulation Act 
of 1896 (59 and 60 Viet. c. 43) was passed with the prime object of 
giving the Secretary of State power to rogulato the use of ex- 
plosives in mines where blasting might cause dangerous explosions 
by igniting fire-damp or an atmosphere charged with coal dust. 
All the mines in the United Kingdom not covered by the Coal 
Mines Act are governed by the Metalliferous Mines Regulation Act, 
1872 (35 and 36 Viet. c. 77). Its title is bad, as it regulates not 
ouly ore mines, but all underground workings for salt, slate, stone, 
Ac. The Transvaal Law (Law No. 12, 1896) was a general mining 
statute dealing with many questions besides the safety of the 
workman. It was far ahead of the British Metalliferous Mines Act. 
Mine managers were required to give proof of their competency by 
passing an examination, plans had to be kept up by conif)etont 
surveyors, and far more complete statistics of output had to be 
furnished than was the case in Great Britain. 

16. Accidents . — It is a matter of great congratulation that 
mining is every year becoming a less dangerous occupation, and 
this assertion can bo proved by reference to official statistics which 
are. so abundantly furnished by many countries. One point in 
preparing these statistics is sometimes forgotten, viz., the necessity 
of calculating the death-rates of the underground workers separately. 
If the death-rate of the true miner is watered down by mixing it up 
with that of surface workers, who have u comjMiratively small risk, 
conclusions will be erroneous. 

Table I. — Death-rate from Accidents in and about the Mines of the 

United Kingdom per 1000 Persons employed , in 1801 and 1900. 



Death-ratu from Accidents per 1000 Persona. | 


Underground Workers taken 
separately. 



Ykar. 

Explosions of Fite-damp 
or Coal-dust. 

Falls of Ground. 

Shaft Accidents. 

| 

1 

a 

All Causes Underground. 

Surface Workers taken 
separately. 

General Death-rate of a 
persons employed both 
Above and Under Groun 

1891 . 

*091 

•894 

*236 

•488 

1*660 

•864 

1*493 

1900 . 

*070 

•790 

•133 

•452 

1 '445 

•699 

1*289 

Average for 
10 years . 

•175 

*791 

*158 

*463 

1*586 

•800 

1*423 


In the early 'fifties the underground death-rate was more than 5 
tier 1000, whilst, taking all the mines together, both under the Coal 
Mines Acts and Metalliferous Mines Acts, the average death-rate of 
the underground workers in 1900 was only 1*445 ; this is slightly 
dtigher than the corresponding figures for the two previous years. 


though lower than the average for the previous decade, which was 
1 *586. The general decline in the death-rate from aooidente in Groat 
Britain is snown graphically for the yean 1873-1900 by Figs. 1 
and 2, and numenoauy for 1891 ana 1900 by Table I. Fig. 3 
shows the proportions in which eaoh class of accident swelled 
the total during the last half of the 19th oentuiy. The small 
importance of explosions, compared with falls of ground, is very 
staking. 'What can be done to combat falls has been shown 
by the Courri&res Colliery Company in France. By systematic 
timbering, increased supervision, and the employment of iron bars 
as temporary supports to the roof in advance of the last row of 

S rojm, the death-rate from falls at Courr&res has been reduced to 
T5 per 1000, or f of what it used to be, and \ of the British 
death-rate from falls in 1900. Without indulging in optimistic 
hojies, it may fairly be assumed that the general death-rate of 
miners from accidetits can be brought down below 1 per 1000 per 
annum, a figure which may be conveniently taken to denote the 
borderland between hazardous and non-hazardous occupations. 
British statistics point to the attainment of this desirable goal iu 
the early years of the 20th century. In some other countries such 
a result will be delayed on account of the employment of unskilled 
labourers, fearless to a fault, and imperfectly acquainted with the 
language of their musters and some or their coni]>anions. Thus the 
death-rate from accidents at the diamond mines of Kimberley, and 
the gold mines of the Transvaal and Mysore, far exceeds that in 
Great Britain. 

17. Mineral Statistics. — The output of mines and quarries of 
the United Kingdom in 1900 was as follows : — 


Table II. — General Summary of Mineral I’rodncc. 


Description of Mineral. 


Quantity. 

Tons. 

Value at the Mines 
amt Quarries. 

a 

Alum Shale 



1,308 

164 

Arsenical Pyrites 



9,573 

8,710 

Arsenic . 



4,081 

67,028 

Barytes . 



29,456 

5,779 

29,244 

Bauxite . 



1,350 

Bog Ore . 



4,153 

1,038 

Chalk 



4,373,331 

208,032 

Chert and Flint 



77,693 

13,900 

Olay 

Coal 



14,049,694 

1,571,043 



225,181,300 

121,652,596 

Copper Ore 



9,108 

34,503 

Copper Precipitate . 



380 

2,450 

Fluor Spar 



1,448 

1,604 

Gold Ore . 



20,802 

42,925 

Gravel and Sand 



1,837,202 

138,163 

Gypsum . 



208,038 

69,642 

Igneous Rocks . 



4,634,301 

1,238,747 

Iron Ore . 



14,028,208 

4,224,400 

Iron Pyrites . 



12,279 

5,788 

Ijcad Ore 



32,010 

349,094 

Limestone (other than Chalk) 


11,905,477 

1,300,314 

675 

Manganese Ore 



1,362 

Mica 



... 


Ochre, Umber, kv. . 



15,200 

13,398 

Oil Shale 



2,282,221 

627,844 

Petroleum 



Phosphate of Lime . 



620 

1,085 

Salt 



1,861,347 

611,920 

Sandstone 



5,019,874 

1,586,045 

Slate 



585,859 

1,528,336 

Strontium Sulphate . 



9,121 

4,560 

Tin Ore ( Dressed ) 



6,800 

523,604 

Uranium Ore . 



41 

1,517 

Wolfram . 



9 

351 

Zinc Ore . 



24,675 

97,606 

Totals 

. 

. 

286,232,760 

135,957,6 76 


Table III . — Summary of the Metals obtainable by Smelting from 
the Ores in Table II. 

Value at the 


Description of Metal. 

Quantity. 

Average Market 
Price, 

Aluminium .... 

560 tons 

£72,800 

S2T : ; : : 

765 „ 

59,995 

14,004 oz. 

52,147 

Iron 

4,666,942 tons 

19,596,910 

Lead 

24,364 „ 

418,960 

Silver 

190,850 oz. 

22,465 

Sodium 

250 tons 

81,000 

Tin 

4,268 „ 

587,869 

Zinc 

9,066 „ 

188,573 

Total value • 

. • • 

. £21 030,719 
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YEARS 


1873 74 7 5 76 77 78 79 80 81 82 83 84 88 86 87 





- MINES UNDER THE COAL MINES REGULATION ACTS. 

MINES UNDER THE METALLIFEROUS MINES REGULATION ACTS. 

Kiel. 1. — Death-rato from accidents underground per 1000 persons employed in mines in the United Kingdom, under the Coal and 

Metalliferous Mines Regulation Acts, from 1873 to 1900. 
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tIbzje VL — Summary qf Output qf Certain Minerals and Metals in (he British Empire and in Foreign Countries during the Year 1900 . 






Fine 

Gold. 

■- 

— 



Fino 

Silver. 



. — 

Country. 


Coal 

Copper. 

Iron. 

Lead. 

Petroleum. 

Salt. 

Till. 

Zinc. 



Metric 

Tons. 

Metric 

Tons. 

Kilos. 

Metric 

Tons. 

Metric 

Tons. 

Metric 

Tons. 

Metric 

Tons. 

Kilos. 

Metric 

Tons. 

Metric 

Tons. 

Gjubat Britain and Ireland 
British Oolonixb, Dependencies, 

AND 

228,794,919 

777 

415 

4,741,885 

24,755 


1,891,217 

5,936 

4,886 

9,211 

Possessions 












Aden .... 

* Bahamas .... 


•• 


•• 




60,562 

1,759 




# Barbados .... 


.. 









Bechuanal&nd Protectorate 
British Borneo 


61,257 


684 








British Central Africa Protectorate 

. . 










British Guiana . 




8,002 

& a 


.. 





British New Guinea 

British Solomon Islands . 


4,837,291 


238 



.. 

.. 

•• 




Canada 


8,582 

41,700 

32,103 

! 28,664 : 89.798 1 

56,296 

188,802 


07 

Cape Colony . 

Ceylon * 


201,686 

0,7001 

4 



11,8s:’. 

6,053 

•• 




Channel Islands 









. . 


Cyprus 3 

Federated Malay States . 



20*' .. 

478* 




8,175 


43,123 


Gold Coast . . . . 




874 1 







India 


6,216,882 

2* 

18,852 

25,600 1 


15i,546l 

l,02i f 426 


451 


Malta 

Natal (including Zululand) . 
Newfoundland . 


245,203 

2,928 

;• 

75 

180,434 



•• ! 







New South Wales . 


6,696,879 

0,8101 

8,74ft l 


4,888 



315,261 

925 

4,1001 

New Zealand . 

Nigeria 

Orange River . 


1,111,546 

V 

10,641 


•• 



10,154 





Queensland . 

Redonda 


606,110 

3401 

21,027 


208 



3,514 

742 1 


Rhodesia 

Somali Coast Protectorate 




2,860 








South Australia 



6,4001 

003 


1,8001 


83,961 

3111 

R1 

9 

Tasmania 9 . 

Transvaal 

Trinidad 


48,700 

9,7061 

2,244 
14,704 4 

1,549 1 

18,3471 


108,660 1 

1,882 1 




Turks and Caicos Islands 
Victoria 


214,992 


23,047 


•• 


65,615 


“ 45 I 


West Australia 


120,810 

6801 

48,297 

6,2201 

51 


133 

894 

[ 668 1 


Total for British Empire 

• 

247,038,725 

41,450 

188,491 

4,987,641 

73,203 

241,344 

3,131,029 

682,932 

• 51,624 

13,417 

Foreign Countries 












Abyssinia .... 



a a 

969 




14, (>001 

84 



Argentine Republic . 



7ft 

66 




11,980* i .. 


Austria-Hungary . 


80,020,729 

l,0ft2 

8,343 

1,445,763 

12,681 

sii.oor « 

619,639 

69,765 

39 

6,741 

Bosnia and Herzegovina 


394,615 

28,462,817 

600 

70,003 1 

15,790 


.. 


Belgium .... 



. , 

90,480 1 

170! 

* & 



• . 

3,2251 

Bolivia .... 


..7 

2 

2,884 1 . 

• ■ 1 

490,480 8 

6,720 J 


Brazil .... 




8,629 1 







Bulgarlu®. 

Chile .... 


102,000 










825,042 

2ft,000» 

1,5921 


131 


10,0003 

69,700« 



China .... 


8.8S7 « 



.. 




Colombia .... 




7.72113 



.. 


109,555 3 



Corea .... 


. 9 


2,060 1 







Costa Rica 

Cuba .... 


'• 


234 

224,945 3 







Ecuador .... 




72 2 




240 3 



France .... 


88,403,736 

2011 

1 1 

1,572,000 1 

10,9931 


1,086,034 

15,1001 


81,6001 

Algeria .... 
French Guiana 


4(/0 


2,089 

330,983 1 

SO* 


18,325 

2001 


10,600 

i 

French Sudan 2 




84 







1 

Indo-China . 

Madagascar . 

New Caledonia 


194,441 

** l 1 

1,850 

** 


• ■ 

* * 



■ ■ 

Senegal W 

Tunis .... 


•• 


113 


4,1181 


*9,160 



6,8001 

German Empire 


149,788,256 

30,929 

99 

4,605.500 1 

121,618 

60,876 

1,514,027 

168,349 

161 

158,350 

Greece 3 .... 


11,363 


829,909 1 

0,4271 

20,000 

32,137 * 


9,038 

Holland .... 


820,226 








Dutch East Indies H . 

Dutch Guiana 

Dutch West Indies . 


196,206 


732 1 



127,610 ! 

il,958 

16,670 1 

18,201 

• • 


# % 


Honduras 3 




”l7l 




6011 



Italy .... 


480,859 

4,182 1 

88 

147,180* 1 

18,254 

i,C*88 

867,255 

13,156 


48,888 

Japan .... 

Luxemburg 


7,429,457 

25,304 | 

2,130 

21,299 
2,221,643 1 

1,877 

86,200 1 

659,118 

58,953 

12 

1801 

Mexico .... 


88,070 

22,000! 

12,201 

76,418 


*1,518 

1,923,831 


Nicaragua .... 


1,0451 





4,598 


1371 

Norway'-* .... 


. i 

4.40G 1 ! 

4 

2,448 

1801 




Peru 


47,500 

8,5001 

1,815 

86,640 1 

i 5,000 

265,700 

' 21 1 

“l5l 

Portugal 3 . 


22,199 , 

9,933V 

3 

7,841 1 

2,1671 


Portuguese East Africa . 


• • i 

41V 



92,000 




Rumania .... 


80,000 

1 

.. 1 



885, ooo 




Russia .... 


16,161,657 

6,941 1 88,86810 

2,907,299 

229 

9,827,822 

1,506,83610 

8,493 


6,967 

Servift2 .... 

Siam 


112,287 

270 

.. 

283 


176,800 1 

4,0001 

20,6781 



Spain .... 


2,674,105 

74,7391 

191 

5,626,4101 

203,7441 


450,059 

101 

Sweden .... 


252,820 

8271 


1,017,890 1 

1,8561 



2,200 1 

•• 

24,4181 

Switzerland * 3 . 


2,000 i 


3,600 1 

.. 

, . 

49,284 


•• 


Turkey .... 
United States . 


270,000 1 

2.400 




203,1281* 





244,901,830 

275,008 119,918 

14,014,475 

246,767 

7,485,679 

2,650,075 

1,862,829 


H 2 / 4 I 9 

Uruguay .... 


.. 

49 



224,7401" 

22 



Venezuela .... 




468 

•• 






Total for Foreign Countries . 

619,697,479 

493,279 ,204,705 

86,439,794 

714,638 

18,812,606 

9,441,047 

5,291,862 

29,019 

432,956 

Total for the World 

• 

707,680,204 684,785' 393,196 

40,427,485 

787,841 

18,568,950 

12,572,076 

5,874,284 

80,643 

440,873 


I Estimated. * Figures for 1899. • Figures for Austria for 1899. 

5 June 1" 


* Figures for year ending June 1901. 

4 Output of Witwatersmand district from 

November 1899 to May 1900. 

* Figures for 1897. 


7 Included with Chile. 

4 Converted into tine silver, on the total value of 


ingots, matte, ore, and sulphide exported. 

9 Including Bolivia. to Figures for 1898. 21 Figures for II 


Output of coal for Sumatra only, and of 
petroleum for Java for the year 1900 
and for Sumatra for the year 1899. 

13 Figures (except those far salt) for 1896. 


VI. -97 
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Table IV.— Summary of the Output qf Iron Ore from Mines and 
Quarries in the United Kingdom, and the Quantity and Value 
of Pig Iron obtainable therefrom, in 1,900 , 



Iron Ore. 

Pig Iron obtainable. 


Qmintlty. 

Comitariaon 
with Pre- 
ceding Year. 

Value. 

Quantity. 

Value. 

From Minns . 
From Quarries 

Tone. 

0,581,202 

4,490,916 

Tons. 

-200,872 

-282,760 

' £ ’ 

8,704,101 

620,288 

Tons, 

8,286,791 

1,481,161 

£ 

} 10,680,810 

Totals . 

14.02H.208 

-488,122 

4,224,400 

4,066,842 

19,590,810 


Tables V. and VI. give a general idea of the number of persons em- 
ployed at mines and quarries and of the output of certain minerals 
und metals in the British Empire and foreign oountries during the 
year 1900. 

Table Y. —Summary qf the Number qf Persons employed at 
Mines, Quarries , and other Mineral Workings in the British 
Empire and in Foreign Countries during the year 1900. 


Great Britain and Ireland 
British Colonies, Dependencies, and 
Possessions : — 


908,412 


iVUOU .... 

Bahamas .... 



400 

Barbados .... 


• 

100* 

Becliuanaland Protectorate 


• 

i 

British Borneo . 




British Central Africa Protectorate 



British Guiana 



5,616 

British New Guinea . 



325 s 

British Solomon Islands . 



i 

Canada 4 .... 



29,864* 

Gaps Colony . 



14,645 

Ceylon .... 



189,930* 

Channel Islands 



1,200 

Cyprus .... 
Federated Malay States . 



1 

108,000 

Gold Coast 



2,913 s 

India 



133,951 7 

Multa .... 




Natal (including Zululand) 



1,602 

Newfoundland 



1,352 

New South Wales . 



43,745 

New Zealand . 



15,962 

Nigeria .... 




Orange River . 



l 

Queensland 



13,572 

Rndonda .... 



146 

Rhodesia .... 



l 

Somali Coast Protectorate 




South Australia 



5,986* 

Tasmania 



6,834 

Transvaal 



l 

Triuidad .... 



*1 

Turks und Caicos Islands . 




Victoria .... 



29,865 

Western Australia . 



17,735 


Foreign Countries 
Austria-Hungary 
Bosnia ana He 
Belgium . 

Chile 
Corea 
Denmark 
Greenland . 
France 
Algeria 

New Caledonia 
German Empire 
Greece 
Holland . 

Dutch East Indies 
Italy 
Japan 
Luxemburg 
Mexico . 

Norway . 

Peru 

Portugal . 

Rumania . 


crzcgovina 


Total for the British Empire . 1,592,165 


226,330* 

2,029 

171,467 

19,672* 

1,286 

*75 
309,815 
5,919 
5,090 s 
738,683 
9,346* 
3,806 
25,383* 
102,728 
119,667* 
6,207 
106,536* 
2,457* 
105,000 
9,421* 


Foreign Countries, continued .*— 
Russia .... 
Serna .... 
Siam .... 
Spain .... 
Sweden • . • • 

Switzerland 
United States . 


286,983 * 
2 , 070 * 
22 , 000 * 
88,662 
18,861 
1,877* 
506 , 880 * 


Total for Foreign Countries . 2 , 888,200 


Total for the World . . . 4,475,855 

i Information not available. 3 Figures for 1898. a Figures for 1897. 
* For British Columbia, Nova Scotia, Ontario, and Quebec only. 

0 Including some figures for 1899. 8 Figures for 1899. 

7 Returns incomplete. a Persons employed in saltpetre works only, 
o Coal miners only, and ore miners of Colorado, Montana, and Tennessee. 


Authorities. — The following works may be consulted Books. 
— Bbrtolio. Coltivazione dtllt Miners, Milan, 1902. — Bilhahz. 
Die mechanisc/ie Avfbereitung von Erzen und mineralischen Kohlen. 
Leipzig, 1896. — Brown. The Organization qf Gold Mining 
Business. Glasgow, 1897.— Brough. Mine Surveying . 7th 
edition. London, 1899.— Bulman and Kedmayne. Colliery 
Working and Management. London, 1896. — Colomkk. Exploita- 
tion des Mines. Paris, 1899.— Demankt. TraiU d' exploitation 
des mines de houille . 2nd edition. Brussels, vols. i. and ii. 1898, 
vol. iii. 1899. — Foster. Ore and Stone Mining . 4th edition. 
London, 1900. — Galloway. Lectures on Mining . Cardiff, 1900. 
—Hatch and Chalmers. The Gold Mines of the Rand . London, 
1895.— Haton de la GouPiLLifeRE. Cours d* exploitation des 
Mines. 2nd edition. Paris, vol. i. 1896, vol. ii. 1897. — Hoefer. 
Taschenbuch filr Bergmdnner. Leobcn, 1897. — Hughes. Coal 
Mining . 4th edition. London, 1900.— Iiilseng. A Manual of 
Mining . 3rd edition. New York, 1899. — Kjrhchner. Grundriss 
der Erzaufbereitung . Leipzig and Vienna, vol. i. 1898, voL'ii. 
1899. — KOHLER. Bergbaukunde. 5th edition. Leipzig, 1900. — 
Lawn. Mine Accounts and Mining Book-keeping. London, 1897. 
—Louis. Handbook qf Gold Milling. 2nd edition. London, 
1899.— LurTON. Mining . London, 1893. —Rick ard. The 
Stamp Milling of Gold Ores. New York and London, 1897. — 
Truscott. The Wilwatersrand Goldfields — Banket and Mining 
Practice. London, 1898. —Periodical Publications. —A nnales des 
Mines de Belgique. Brussels, quarterly . — Australian Mining 
Standard . Melbourne, Sydney, and Brisbane, woekly. — Gtilckauf. 
Eason, weekly . — Mines and Quarries: General Report and 
Statistics . Edited by C. Le Neve Foster. London, annually; with 
details from official reports of colonial and foreign Mining Depart- 
ments. — The Mineral Industry . New York, annually. — Trans- 
actions of the Institute of Mining and Metallurgy. London. — 
Transactions of the Institution of Mining Engineers. Newcastle- 
on-Tyne. (c. L. N. F.) 


Minneapolis, the capital and leading city of 
Minnesota, U.S.A., situated on both banks of the 
Mississippi river at the Falls of St Anthony. With the 
44 twin ” city of St Paul it constitutes the centre of the 
commercial life of the north-west, sharing the termini of 
the Northern Pacific, Great Northern, Canadian Pacific 
(“ Soo ” Line), St Paul and Duluth, Chicago and North- 
Western, Chicago and Great Western, Minneapolis and 
St Louis; Cliicago, Burlington, and Quincy; Chicago, 
Milwaukee, and St Paul ; and the Wisconsin Central 
Railways. Dams are being constructed by the Federal 
Government below the city, which will make Minneapolis 
the head of navigation on the Mississippi. Communica- 
tion with St Paul is secured, besides the steam railways, 
by an electric line. Minneapolis possesses a street-car 
system of some 120 miles of tracks. Its population 
in 1895 was 192,833, and in 1900, 202,718, of whom 
61,021 were foreign-born (largely Scandinavian) and 1548 
were negroes. The birth-rate is 13*54 per 1000, and the 
death-rate (1900) only 10*8. The public school system 
has 59 buildings, 4 of which are high schools, and there 
are 782 teachers. The school attendance in 1899 was 
34,863. In 1900 the United States census reported 
60,377 .persons of school age (5 to 20 years inclusive). 
Out of 63,711 males of voting age, 1205 were illiterate 
(unable to write), of whom 1065 were foreign-bom. In 
addition to the public schools, there are three preparatory 
schools, a medical college, an art school, and a conservatoire 
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of music. The higher institutions of learning are the 
Augsburg theological seminary and the University of 
Minnesota. The public life of the city is indicated in its 
library of 106,000 volumes, art gallery, park system, 18 
miles of boulevards, 170 churches, 3 theatres, 4 daily 
newspapers, 43 weekly, 6 semi-monthly, 27 monthly, and 
2 quarterly periodicals. In finance and manufacturing 
Minneapolis has made rapid progress. There are 6 
national banks, 6 state and savings banks, and 4 trust 
companies with a combined capital of $8,536,000. In 
1899 the bank clearings reached the sum of $539,400,176. 
The deposits in these banks in the same year amounted 
to $34,604,720. During 1899 buildings to the value of 
$3,052,500 were erected. In 1900 there were 2368 manu- 
facturing establishments, with a capital of $57,708,204, 
and products valued at $110,943,043. There were 26,608 
wage-earners employed (exclusive of 2606 salaried officials, 
clerks, Ac.), who received in wages $12,708,523. The 
principal output consisted of lumber and timber products, 
valued at $12,285,305, and flouring and grist-mill products, 
valued at $49,673,568. In 1899 the jobbing or wholesale 
business amounted to $100,000,000. The assessed valua- 
tion of real and personal property in 1900, on a basis of 
about 60 per cent, of the full value, was $99,492,054, and 
the rate of taxation $27.40 per $1000. The bonded 
indebtedness was $8,550,000, but there was a sinking 
fund of $1,872,115. The cost of the city government 
was $2,882,719. (f. l. muv.) 

Minnesota, one of the north-central states of the 
Unitod States, situated between 43° 30' and 49" 25' N. 
and 89" 29' and 97° 5' W. In 1885 the population was 
1,117,896, an addition in five years of 43 per cent. ; in 
1890 it was 1,301,826, or 16*4 persons to the square 
mile; and in 1900 it was 1,751,394, and the density 
22*1 per square mile. In 1895 the population comprised 
1,057,084 native-born persons and 517,535 foreign-born. 
Of these 119,554 were born in Sweden, 107,319 in Norway, 
133,768 in Germany, 49,831 in Canada, 26,106 in Ireland, 
and 80,957 in other countries. Of the total population in 
1900, 932,490 (53*2 per cent.) were males and 818,904 
(46*8 per cent) females; 1,246,076 native-born and 
505^318 (28-9 per cent) foreign - born ; 1,737,036 were 
white and 14,358 (0*8 per cent) coloured, of whom 4959 
were negroes, 166 Chinese, 51 Japanese, and 9182 Indians. 
The death-rate in 1900 was about 9*7 per cent. The urban 
population, classing as such all persons in cities of 8000 
inhabitants or over, was 470,046, or 26*8 per cent, of 
the total population, as against 28*2 per cent, in 1890. 
In 1890 the population of the forty cities and villages 
with over 2000 inhabitants was 456,214 ; but in 1900 
it had increased to 52 with a combined population of 
•629,398. Since 1880 the threo largest cities have had a 
rapid growth. In 1880 Minneapolis had a population of 
46,887, St Paul 41,473, and Duluth 838. In 1890 the 
respective figures were 164,738, 133,156, and 33,115. 
In 1900 the populations were as follows: Minneapolis 
202,718, St Paul 163,065, and Duluth 52,969. 

Religion . — In 1890 there were thirteen denominations with over 
5000 members. Of thesethe Roman Catholics had 27 1,319 members; 
the Lutherans (of all denominations), 136,914 ; the Methodists, 
30,387 ; the Baptists, 14,698 ; tho Presbyterians, 13,734 ; thoCon- 
gregationalists, 13,624 ; and the Episcopalians, 11,142. 

Charities and Corrections . — In 1860 there wore in tho state in- 
stitutions 28 inmates, or one to every 8826 of the population. 
In 1898 the number had increased to 5671, or one for every 
306. The expense of maintaining these was $2,829,723. The 
insane asylums are at St Peter, Rochester, Fergus Falls, Anoka, 
and and the soliools for the deaf, dumb, blind, and 

imbeoile at Faribault. The soldiers* home is at Minnehaha Falls, 
and the school for neglected and dependent children at Owatouna* 
Young boys and girlB under sixteen are Bent for certain offences to 
the training school at Red Wing. Young men between sixteen and 


thirty are committed to the state reformatory at St Cloud for the 
first offences. Criminals are sent to the state prison at Stillwater. 
Under the Act of 2nd March 1883 the Legislature created a board 
of six persons to supervise the ontire system of public charities 
and correctional institutions, which was appointed by the gover- 
nor, and sorved without recompense. By Act of the Legislature 
in 1901, however, its work and powers were placed in the hands 
of threo persons known as tho Board of Control. The members 
are appointed by the govornor, and hold offloe for six years. 

Education, — Illiteracy had fallen to 6*9 per oent. in 1890. This 
was duo to the public school system, which includes a series of 
closely associated institutions from the primary school to the 
university. The schools proper are under the general super- 
vision oi a high school board consisting of a principal of an 
independent state high school appointed by the governor, the 
president of the university, and the superintendent of publio 
instruction. The Legislature in 1899 made an appropriation for 
the aid of the schools of the state, which has been apportioned 
by the high school board. Rural schools receive $75 per year ; 
semi -graded schools, $100; graded schools, $200; and high 
schools, $800. Tho number of pupils enrolled in 1898 was 
364,063. At that time there were 6416 common schools, 161 
independent schools, 25 special, 97 Btate high, and 110 Btate 
graded sohools. Tho value of the Bchool houses and apparatus 
was $15,277,500. The support of tho public schools comes from 
two sources, taxation ami the interest from a permanent school 
fund now amounting to $12,087,627. There are five normal 
schools at Winona, Mankato, St Cloud, Moorhead, and Duluth, 
with an attendance in 1898 of 3052. Regular appropriations are 
made for their support by tho state legislature. The State 
University in Minneapolis has faculties of literature, science, 
and art ; of agriculture, of law, of modicine, and of engineer- 
ing, and the schools of chemistry and mines. The attendance is 
3400 ; the income— derived from a VW mill tax, from Students’ 
fees, from United States appropriations, and from interest on 
endowment— -is about $380,000 per annum. The Legislature has 
supplemented the public school work by creating a system of 
travelling libraries, farmers’ institutes, and local option free 
text-books. In 1900 the number of persons of school age (5 to 20 
yeaTs inclusive) was 612,990. Out of 506,794 males of voting age, 
20,786 wore illiterate (unable to write), of whom 16,780 were 
foreign-born and 1378 Indians. 

Ranks. — Tho banks on the 1st of February 1899 were divided 
as follows : — National 72, capital $13,750,000 ; state banks 149, 
capital $6,500,000 ; savings banks 14, with deposits of $11,000,000, 
and 47,328 depositors ; trust companies 8, capital $3,664,226 ; and 
206 private banks with a capital of $3,976,500. With the excep- 
tion of tho private banks, all are under tho sujwrvision of the 
state examiner. 

Finances. — Tho income is derived from twenty different sources, 
and in the year ending 31st July 1898 amounted to $5,429,240, 
while tho expenditure was $5,298,942. There was a balance 
in the treasury of $2,184,612. The expenditure for 1899 and 
1900 was estimated at $3,086,660 and $2,607,812. The stato 
debt is $1,475,647. In 1899 the total valuation of all classes of 
property was $586,088,328. On this amount taxes were levied to 
the amount of $14,539,286, tho state receiving $2,026,774. The 
principal source of income, outside tho personal and property 
taxes, is a 4 per cent, tax on the gross earnings of railway, 
express, telephone, tolegraph, fast- freight and sleeping-car com- 
panies. Tho total tax levied for all purposes averaged for the 
whole state 24*86 mills. 

Agriculture . — In 1900 there wore in tho stato 154,659 farms, 
containing 26,248,498 acros, of which 70*3 per cent, were improved 
land. The total value of farm property was $788,684,642, made 
up as follows Land, improvements anti buildings, $669,522,315 ; 
implements and machinery, $30,099,230 ; live stock, $89,063,097. 
The increase in the total value of farm property during the decado 
1890-1900 was $373,983,016, or over 90 per cent. Of the total 
number of farms, 82*7 per cent, were worked by owners, 3*3 
per cent, by cash tenants, and 14 por cent, by share tenants. The 
total value of farm products for tho year 1899 was $161,217,304. 
Statistics of the principal crops aro given in the following table : — • 


Crop*. 

Acre*. 

Quantity. 

Value. 

Indian corn . 
Wheat . 

Oats 

Barley . 

Flax seed 

Hay and forage 
Potatoes . 
Miscellaneous 
vegetables . 
Forest products 

1,441,580 

6,080,707 

2,201,826 

877,846 

666,801 

8,167,690 

146,669 

27,438 

47,256,920 bushels 
95,278,660 „ 

74,054,150 „ 

24,314,240 „ 

6,895,479 „ 

4,411,667 tons 
14,643.827 bushels 

*11, 337, 106 
60,601,948 
15,829,804 
7,220,739 
5,898,666 
14,686,281 
3,408,997 

1,372,907 
2,602,336 | 
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The number and value of the most important domestic animals 
were as follows 753,632 dairy cows, $21,513,837 ; 1,117,693 
other neat cattle, $14,785,621 ; 696,469 horses, $42,255,044 ; 
8500 mules and asses, $498,055; 359,328 sheep (not including 
lambs), $1,329,531 ; 1,440,806 swine, $5,865,590. 

Mining.— In 1884 the great iron ranges were little known ; only 
62,124 tons had been taken out of the Vermilion range. The 
Mesabi range mines were opened in 1892, and in 1898 the two 
ranges produced 6,878,908 tons of ore. The total tonnage since 
1884 is 28,492,256. Several valuable mines have been leased 
to private companies on terms that require payment in advance 
and a second payment on the execution of the contract. Up to 
81st July 1898 the state had made 2520 prospecting leases, 
twenty -six of which are in force. There are also eighty-six 
mining contracts in force. The royalties paid into the state 
treasury from such contracts in 1897 and 1898 amounted to 
nearly $51,447. The private mines are largely controlled by 
eastern syndicates. The ore is shipped to Ashtabula, Cleveland, 
Buffalo, and Erie from Two Harbors, Duluth, and West Superior 
by way of the great lakes. 

Manufactures . — The general statistics of manufactures in 1890 
and 1 900 are shown in the following table : — 


1 

i 

1890. 

11)00. 

Per ci! lit ol‘ 
Increase. 

Number of establish- 
ments . 

7,506 

11,114 

48*1 

Capital 

Salaried officials, 
clerks, Ac. . 

$127,686,618 

$165,832,246 

29*9 

9,830 1 

7,319 

25 *0 2 

Salaries • . 

$7,818,116 1 

$6,654,424 

16*2 2 

Wage-earners (average 
number) . . 

69,790 

77,234 

107 

Total wages 

$30,371,123 

$35,484,825 

16*8 

Miscellaneous expenses 

$12,136,612 

$13,273,648 

9*4 

Cost of material used 

$118,481,941 

$173,425,615 

46*4 

Value of products 

*192,033,478 

$262,655,881 

86-8 


l 


The principal industry is milling. In 1900 the manufacturing 
establishments for lion ring and grist-mill products numbered 512, 
and employed an average number of 4086 wage-ear no rs. The 
capital invested in this industry amounted to $24,125,781. The 
products were valued at $83,877,709, or 15 per cent, of the total 
value of the flouring and grist-mill products of the United States. 
Not only did Minnesota load in thiH industry among the Htat.es of 
the Union, but the like products in the state next in rank (New 
York) amounted in value to only a little more than half as much. 
A very largo export trade in flour has boon built up, amount- 
ing in 1898 to 4,000,000 barrels. Lumber and timber products 
rank next in importance, hoiug valued in 1900 at $13,685,161. 
In this industry there wore 438 establishments, with a total 
capital of $52,095,923, and employing 16,140 wage-earners. The 
lumber product in 1898 was 1,687, 762, 000 feet of hoard lumber, 
440,511,000 shingles, and 315,869,000 lath. It is estimated that 
there is still standing in the state 13,000,000,000 feet of pine. 
At the present rate of cutting this would disappear within a few 
years, hut undoubtedly the cut will decline each year. The pro- 
ducts of slaughtering and meat-packing (wholesale) amounted in 
1900 to $6,803,112, and the value of cheese, butter, and condensed 
milk producod at factories amounted to $8,479,896. The leading 
manufacturing centre in the state is Minneapolis. 

Commerce . — The jobbing or wholesale trade is estimated at 
$600,000,000. The two customs districts with ports of entry at 
Duluth and Minnesota City, recorded $4,410,303 w orth of exports, 
and $1,743,204 of imports in 1899. 

llailways . — The facilities for transportation arc exceptionally 
good. The railway mileage in 1899 was 6338. Three trunk lines 
cross the state to the Pacific coast., six lines extend from the twin 
cities to Chicago, and a number run from north to south. In 
1898 the capital stock and bonds of these railways wore 
$1 ,157,061,160. Minnesota's proportion on a milcugo basis was 
$264,326,776. The gross earnings of the railways for that year, 
inside the state, amounted to $43,903,818. The Federal Govern- 
ment has given these railways 17,621,952 acres, and tiie state 
8,548,719 acres —a total of 21,170,671 acres. Of this 10,234,698 
acros have been patented by the state to the railways. 

History and Politics . — The stato has boon undisturbed by 
strife, with tho exception of the rise of tho Pillager Indians in 
October 1898, which was quelled bv the United States army. 
The immediate cause of tho outbreak was the attempt to arrest 
certain Indians who wore engaged in the illegal sale of whisky 
within the reservation. The arrest was resisted by the Indians, 
and lod to disturbance. But the resistance was intensified by in- 


1 Includes proprietors and firm members, with their salaries. 

8 Decrease. 
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justice done to tho Indians in connexion with the sale of their 
lands, and made the incident from their point of view an effort 
towards vindication. In politics the Republican party controlled 
state elections for forty years after the admission of the state into 
the Union. In 1898 this long history was broken by the fusion 
of the forces of the Democrats ana Populists, which elected 
their candidate for governor. The Democratic-Populist candidate 
received 131,980 votes, while the Republican received only 
111,706. In the presidential election of 1900, out of a total vote 
of 313,087, McKinley (Republican) received 190,461 votes,'- and 
Bryan (Democratic) 112,901. 

Constitutional Changes. — Important changes have been made 
in tho constitution since 1880. Tho requirements of citizenship 
aro more rigorous ; only full citizens of the United States 
are permitted to exercise the franchise, and these only after 
a residence of six months in tho state and thirty days in the 
district. Special legislation was restricted by constitutional 
amendment in 1891, as a result of which it was impossible for 
cities to obtain any revision of their charters except by general 
Act. It was therefore necessary to amend the constitution so 
as to permit citizens to frame charters for their respective 
municipalities. This was done in 1896. Any city of over 1000 
inhabitants may secure a new charter by appointing a charter 
commission to draw such an instrument. The charter must bo 
submitted to the people w ithin six months after the appointment. 
A four-sevenths vote makes it the basis of tho city organization. 
Tho session of the Legislature haH been increased to ninety days. 
In civil actions a jury after six hours’ deliberation may render a 
verdict by a five-sixths vote. Combinations against trade are 
prohibited by tho constitution. The governor may veto a part of 
a wonoy Bill without invalidating the remainder. 

Authorities. — Legislative Manual, 1899 ; Executive Documents 
of the State. — N kill. Concise History of Minnesota . St Paul, 1887. 
— McVky. The Government of Minnesota. New York, 1901. — 
Collections of the Minnesota Historical Society , vol. viii. (this 
volume contains a bibliography of the state). — Reports of the State 
Labour Commissioner. — Publications of the Natural History and 
Geological Survey, 1898. — General Statutes, 1894. (f. L. Mcv.) 

Minorca or Menorca. Sue Balearic Islands. 

Minsk, a government of western Russia, bounded 
on the N. and E. by Vilna, Vitebsk, and Moghilev; on 
tho S. and W. by Chernigov, Kieff, Volkynia, and Grodno. 
Area, 35,293 square miles. Its population in 1897 was 
2,156,123, of whom 1,078,466 were women, and 228,822 
lived in towns. They were distributed as follows, 
according to religion: — Greek Orthodox, 71 *3 per cent.; 
Jews, 17*3; Catholics, 10T; Greek Nonconformists, 0*8; 
Mussulmans, 0*3 ; Protestants, 0*2 ]>er cent. The peasants 
constitute 65 per cent, of the population. The average 
yearly crops of 1893-98 were : rye 6,720,000 cwt., wheat 

1.507.000 cwt., oats 3,314,300 cwt. ; all cereals 13,067,000 
cwt. Gardening is carried on in some districts. There 
were in 1895, 259,000 horses, 690,000 horned cattle, and 

560.000 sheep. The chief industrial establishments are 
distilleries, breweries, steam flour - mills, tobacco, and 
various factories for dealing with forestry produce. Their 
aggregate returns amounted in 1897 to £1,742,700. 
Archaeological finds of great value, dating from the 
Neolithic and subsequent ages, have lately been made. Of 
schools there were, in 1897, 1827 and 726 Jewish / teders , 
with an aggregate of 67,130 pupils (8580 girls). The 
government is divided into nine districts, of which the 
chief towns and populations are: Minsk, capital of the 
government, 91,494 inhabitants in 1897 ; Bobruisk 
(35,177), Igumeii (4579), Mozyr (10,762), Novogrudek 
(7700), Pinsk (27,938), Ryechitsa (9322), and Slutsk 
(14,180). 

M Instar, or Minster in Sheppey, a parish and 
village in the Isle of Sheppey, Kent, England, 3 miles 
south-east of Sheerness. The church of SS. Mary and 
Sexburga was formerly part of an ancient convent church. 
In 1894 the parish was reduced by the formation out of 
it of the civil parish of Sheerness. It is connected with 
Queenborough by a light railway, opened in 1901. 
Population (1891), 1307 ; (1901), 1292. 
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1 MlntOp William (1846-1893), Scottish man of 
letters, was born at Auchintoul, Aberdeenshire, in 1845, 
and educated at Aberdeen University and Merton College, 
Oxford, winning high honours in classics, mathematics^and 
philosophy. He was assistant professor under Alexander 
Bain at Aberdeen for some years, and between 1874 and 
1878 was editor of the Examiner; he subsequently wrote 
for ^various newspapers, and in 1880 was made full pro- 
fessor of logic and English at Aberdeen. In 1872 ho 
published a Manual of English Prose Literature , , which 
was very successful, and was distinguished by sound judg- 
ment and sympathetic appreciation ; and his Characteristics 
of English Poets (1874) showed the same high qualities. 
He contributed Daniel Defoe (1879) to the “English Men 
of Letters ” series, and was also the author of two novels, 
The Crack of Doom (1886) and The Mediation of Ralph 
Hardelot (1888). He died in 1893. 

Minusinsk, a district town of Russia, East Siberia, 
government of Yeniseisk, 220 miles south of Achinsk 
railway station, 5 miles from the right bank of the 
Yenisei, situated in a fertile prairie region. It is a centre 
for trade (annual value, £100,000) with the native popu- 
lations of the Sayans and north-western Mongolia. It 
has one gymnasium for girls, and an excellent natural 
history, ethnographical, and archaeological museum (1877), 
with a library and a meteorological station. The industry 
is chiefly agricultural ; large herds of cattle are kept, but 
there is a variety of small trades. Population (1897), 
10,255. 

Mlquel, Johann von (1829-1901), German 
statesman, was born at Neuenhaus, Hanover, on 21st 
February 1829. He sprang from a French family which 
had emigrated during the Revolution. ’He learnt law 
at the universities of Heidelberg and Gottingen, and 
at an early age studied the writings of Karl Marx. For 
a time he became a convert to the extreme revolutionary, 
socialistic, and atheistic creed; but though he entered 
into correspondence with Marx, with the object of start- 
ing a revolutionary movement, he does not appear to 
have taken any overt part in the events of 1848-49. 
Further study of political economy soon enabled him to 
pass out of this phase, and in 1850 he settled down 
to practise as an advocate at Gottingen. He acquired 
repute as an able lawyer and a rising politician, 
was one of the founders of the National- Verein, and in 
1 864 was elected momber of the Hanoverian Parliament 
as a Liberal and opponent of the Government. Ho 
accepted the annexation of Hanover by Prussia without 
that regret felt even by many Liberals who belonged to 
older Hanoverian families, and was one of the three 
Hanoverians whose brilliant parliamentary abilities at once 
won a commanding position in the Prussian and German 
Parliaments. For some reason, perhaps because Bismarck 
did not entirely trust him, he did not at this time attain 
quite so influential a position as might have been antici- 
pated ; he was chairman of the parliamentary committee 
by which in 1876 the new rules of legal procedure wore 
drafted, but he found scope for his great administrative 
abilities in the post of burgomaster of Osnabriick (1865- 
1870 and 1876-80), and was also from 1870 to 1873 a 
director of the Discontogcsellschaft, the most important of 
German banks. In 1880 he was elected burgomaster of 
Brankfort-on-Main, where he gained great reputation for 
the energy with which he dealt with social questions, 
especially that of the housing of the poor. Probably owing 
to his early study of Socialism, he had never adopted the 
economic as well as the political doctrines of Liberalism, 
and he was very ready to support the new State Socialism 
of Bismarck. He was the chief agent in the reorganization 
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of the National Liberal party in 1887. After Bismarck’s 
fall he was chosen as Prussian minister of finance, and 
held this post for ten years. He distinguished himself by 
his reform of the Prussian system of taxation, an important 
series of measures to which the financial prosperity of 
Prussia is largely attributed, and the one really successful 
measure of the new reign in internal affairs. An attempt 
to reform the system of imperial finance in 1893-94 failed, 
and much injured his reputation. In all the political con- 
troversies and intrigues of the time he took a leading part, 
but it is impossible to explain here the course of his policy, 
which was not always clear. Ho had entirely given up 
his Liberalism, and aimed at practical measures for im- 
proving the condition of the people irrespective of the 
party programmes; some of his measures, such as that 
for taxing “ Waarenhiiuser ” /.<?., stores, were of a very 
injudicious nature. He professed to aim at a union of 
parties on the basis of the satisfaction of material interests, 
a policy to which the namo of Sammlung was given ; but 
his enemies accused him of constantly intriguing against 
the three Chancellors under whom he served, and of himself 
attempting to secure the first place in the State. The 
sympathy which ho expressed for the Agrarians increased 
his unpopularity among Liberals and industrials, and added 
to the difficulties of the Administration to which ho be- 
longed ; but ho pointed out that the State, which for half a 
century had done everything to help manufactures, might 
now attempt to support the failing industry of agriculture. 
In June 1901 the rejection of the canal Bill led to a crisis 
which probably took the form of a trial of strength between 
him and Biilow, and he was obliged to send in his resigna- 
tion. His health was already failing, and he died on 
8th September of the same year at his house in Frankfort. 
Ho left the reputation of a statesman in ability second to 
none of those who had risen to power under the Empire, 
who only failed to reach the highest rank because of a rest- 
less ambition and an uncertainty in action which prevented 
men from depending on him whether as leader or colleague. 

MiraJ, a native state of India, in the Deccan division 
of Bombay, forming part of the southern Mahratta Jagirs. 
Since 1820 it has been subdivided between a senior and 
a junior branch. The territory of both is widely scattered 
among other.native states and British districts. Area of 
the senior branch, 339 square miles; population (1891), 
88,343 ; average density, 260 persons per square mile ; 
gross revenue (1897-98), Rs.2,81,883, of which Rs.86,605 
was expended on public works and Rs.32,808 on famine 
relief; tribute, Rs.12,558; number of police, 335; 29 
schools, with 2691 pupils. Area of the junior branch, 225 
square miles; population (1891), 35,487; gross revenue, 
Rs.3,47,657, of which Rs.46,431 was expended on public 
works; tribute, Rs.6412; number of police, 137; 31 
schools, with 1362 pupils. Tho chiefs are Brahmans by 
caste, of the Patwardhan family. The town of Miraj, 
at which both chiefs have their residence, is situated in 
16° 49' N. and 74 w 4V K., near the river Kistna; it is a 
junction on the Southern Mahratta Railway for the branch 
to Kolhapur. It has a high school, with 244 pupils in 
1897-98, and two state printing-presses. Population 
(1881), 20,616 ; (1891), 26,060. 

Mirgrorodp a district town of Little Russia, govern- 
ment of Poltava, 90 miles north-west of the town of 
Poltava, 14 miles from the Kharkoff-Nikolaeff railway. 
It is an old town, which played an important part in the 
wars between Little Russia and Poland. Population, 
(1897), 10,023. 

Mlrzapur, a city and district of British India, in 
the Benares division of the North-West Provinces. The 
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city ia on the right bank of the Ganges ; a station on the 
East Indian Railway, about half-way between Allahabad 
and Benares, 609 miles north-west from Calcutta. 
Population (1881), 85,362; (1891), 84,130 ; and (1901), 
79,787 ; municipal income (1897-98), Rs. 60,360, almost 
entirely from octroi ; incidence of taxation, nearly 10 
annas per head ; registered death-rate (1897), 60*86 per 
thousand. Formerly it was the emporium of trade 
between northern and central India, which has now been 
diverted to the railways. It has two European and 39 
native lac factories, the latter employing 2400 hands, with 
an out-turn valued at lls.9, 72,000. The London Mission 
manages a high school. There are three printing-presses, 
one of which issues a newspaper in vernacular and English. 

The district of Mirzaptjr extends into the Sone valley. Area, 
5223 square miles; population (1881), 1,130,790; (1891), 1,301,508; 
(1901), 1,082,700 ; showing au increase of 2 per cent between 3881 
and 1891, but a decrease of 6*8 between 1891 and 1901; avorage 
density, 207 persons per square mile. The land revenue and rates 
are Rs.9,71,735, the incidence of assessment being less than 8 annas 
per acre; cultivated area (1897-98), 885,808 acres, of which 45,495 
were irrigated from wells, &o. ; number of police, 2156 ; number of 
vernacular schools. 303, with 4856 pupils; registered death-rate 
(1897), 51*7 per thousand. The district is permanently settled, 
and comprises a large part of the hereditary domains of the Raja 
of Benares, which are revonue-free. It is traversed, near the 
Ganges, by the main line of tho East Indian Railway for 58 miles. 
The Groat Southern Road used to start from Mirzapur city. There 
are no Government canals. 

Mishawaka, a city of St Joseph county, Indiaua, 
U.S.A., on the St Joseph river, at the intersection of the 
Grand Trunk and Michigan Southern Railways, in tho 
northern part of tho state. Its manufactures consist 
largely of agricultural tools and machines. Population 
(1890), 3371 ; (1900), 5560, of whom 821 were foreign- 
born and 21 were negroes. . 

Ml Slones, a territory of the Argentine Republic, 
bounded on the E. by Brazil, from which it is separ- 
ated by the rivers Popiri (also called Pepiri-Guazu) and 
Ban Antonio, on the S. by Brazil, on the N. by Brazil, 
and on tho W. by Paraguay and tho Argentine province 
of Corrientes. Tho official area at the census of 1895 
was 11,282 square miles; and in 1895 tho population 
was 33,163. Tho capital, Posadas, was founded in 1865! 
The territory is divided into fourtoon administrative divi- 
sions. In 1895 there were 2519 farms in the territory, 
and 15,630 acres planted in cereals; 70,259 head of cattle, 
and 25,002 horses. 

Mlskolcs, a corporate town of Hungary, capital of 
the county of Borsod, with 32,288 inhabitants in 1891, 
and 43,096 in 1900. It has two gymnasia, a commercial 
school, an orphanage, a hospital, and is an important centre 
of trade and traffic. 

Missions. — This article is mainly devoted to tho 
extension of missionary work since 1884, with some 
reference to provious events not fully dealt with in the 
article on the subject in the earlier volumes of this work. 

It is generally agreed that the years since 1885 have 
witnessed a very marked increase of missionary zeal and 
interest in Great Britain, both in the Church of 
*adotb§r England and among the Nonconformists. The 
ProtntMut improvement, indeed, dates back somewhat 
Mtulon*. earlier. So far as tho Church of England is 
1. Brttluh. concerne< j > it may fairly be said to have started 
afresh in the year following the first observance of the Day 
of Intercession for Missions, 20th December 1872. Both 
the Society for the Propagation of the Gospel and the 
Church Missionary Society were at that time suffering from 
a general coldness which, in the case of the latter society, 
had led in that very year to the committee reporting “ a 
failing treasury and a scanty supply of men." The observ- 
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ance of that first Day of Intercession was followed by asl 
immediate change, and unquestionably there has been* 
progress ever since. Then, less than five months after- 
wards, Davit} Livingstone died at Ilala; and no event 
of the whole century did so much to wake up Pro- 
testant Christendom. Most of the Missions in Central 
Africa owe their origin to the spirit it aroused. But the 
year 1884, from which the present survey mainly starts, 
was also an epoch to be marked. In that year Bishop 
Hannington went to Africa; and his murder in 1886 
(first reported in England on New Tear’s Day, 1886) 
deeply touched the Christian conscience. The speedy 
publication of Mr Dawson’s biography of him worked a 
revolution in the circulation of missionary literature. Not 
only was the sale of the book itself large, but it encouraged 
publishers to bring out other works on Missions. Another 
event of 1884-85 was the going forth to China of the men 
known as the Cambridge Beven, in connexion with the 
China Inland Mission. All were men of good family ; some 
of them went at their own charges ; and among them were the 
stroke-oar of the University Eight (Mr Stanley Smith) and 
the captain of the University Eleven (Mr C. T. Studd). 
Probably no event of recent years has exercised a wider 
influence in the cause of Missions. In particular, univer- 
sity graduates have since then gone out as missionaries in 
much larger numbers than before. There are now five 
Missions definitely linked with the universities. The 
Central African Mission (1858), indeed, is not for the most 
l>art manned by graduates, though it is led by them ; but 
the Cambridge Mission at Delhi (1878), the Oxford 
Mission at Calcutta (1880), and the Dublin Missions in 
Chota Nagpore (Society for the Propagation of the Gospel, 
1891) and the Fuh-Kion Province of China (Church Mis- 
sionary Society, 1887) consist of university men. More- 
over, the older and larger societies have much increased 
the proportion of graduates on their staffs, the Society for 
the Propagation of the Gospel and Church Missionary 
Society having between them about 300 engaged in actual 
missionary work among the heathen (besides the S.P.G. 
colonial clergy). 

The cause of Missions in the universities has been 
fostered in the last few years by the Student Volunteer 
Missionary Movement, initiated in America in 1886, and 
organized in England in 1892. Between 1892 and 1902 
no less than 1880 students in colleges in the United 
Kingdom (including theological colleges and medical 
schools) signed a declaration expressing their purpose, “ if 
God permit,” to be foreign missionaries ; and of these, 733 
had sailed by February 1902 in connexion with various 
societies, Anglican and Nonconformist. The Student 
Volunteer Missionary Union has adopted as its watchword, 
“The Evangelization of the World in this Generation”; and 
this motto has been approved by several bishops and other 
Christian leaders. Another influence upon university men 
and others who have taken holy orders is that of the 
Younger Clergy Union of the Church Missionary Society 
(1885), and tho Junior Clergy Association of the Society 
for the Propagation of the Gospel (1891). Some 4000 
clergymen have joined one or other of these organizations, 
and while more than 100 have gone out as missionaries, 
the members generally have been incited to the study 
of Missions and to efforts for their support. At the same 
time there has been a great accession of men to the 
missionary ranks from among other classes of society. 
The Anglican societies and the regular and older Non- 
conformist societies (Methodist, Baptist, Presbyterian, 
and tho London Missionary Society, which is virtually 
Congregationalist) have shared in these humbler recruits ; 
but a large proportion of them have joined several younger 
“ non-denominational ” or “inter-denominational” Missions, 
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Of these the China Inland Mission is the largest and most 
influential ; and while it has sent forth many of this class! 
it has also enrolled not a few men and women of consider- 
able wealth, education, and social status. The South 
Africa General Mission, the North Africa Mission, and the 
Congo Balolo Mission come next in importance ; but there 
are several smaller bodies working in different countries. 
The ^Salvation Army also has missions in India, Ceylon, 
and Japan; but these cannot be called “non-dcnomina- 
tional,” because the Army has gradually become a very 
strict denomination itself. There is one Anglican society 
working, like some of those just mentioned, in one par- 
ticular field, viz., the South American Missionary Society, 
founded in 1844. Many foreign dioceses also have 
associations in England for their help and support. 
Medical men have, come forward in increasing numbers 
for missionary service, and Medical Missions are now 
regarded as a very important branch of the work of 
evangelization. They are especially valuable in Mahom- 
medan countries, where open preaching is difficult and 
sometimes impossible, and also in works of mercy among 
barbarous tribes; while in China, which comes under 
neither of these two categories, they have been largely 
developed. About 500 fully qualified doctors are labour- 
ing in British and American Missions ; and in 1898 it 
was calculated that the in-patients in British Mission 
hospitals exceeded 30,000, while the visits of out-patients 
in a year were nearly a million and a half. In several of 
the great London hospitals there are missionary associa- 
tions, the members of which are medical students ; but a 
chief source of supply in the past has been the Edinburgh 
Medical Mission, founded in 1841, which, while working 
among the poor in that city, has trained many young 
doctors for missionary service. Of course the total number 
is only a small fraction of the whole body of medical men ; 
but the same remark applies to other classes of mission- 
aries, clerical and lay. 

The most remarkable development of missionary enter- 
prise has been the employment of women. From an 
early date many of the wives of missionaries have done 
good service; but the going forth of single women in 
any appreciable number has only been encouraged by 
the societies in the last quarter of the 19th century. The 
Society for Promoting Female Education in the East 
(now absorbed by others, chiefly by the Church Mis- 
sionary Society) was founded in 1834 ; the Scottish 
Ladies’ Association for the Advancement of tfemale 
Education in India (which subsequently became two 
associations, for more general work, in connexion 
with the Established and Free Churches of Scotland 
respectively) in 1837 ; the Indian Female Normal 
School Society (now the Zenana Bible and Medical 
Mission) in 1861 (taking over an association dating from 
1852); the Wesleyan Ladies’ Auxiliary in 1859; the 
Women’s Association of the Society for the Propaga- 
tion of the Gospel, and the Baptist Zenana Mission, 
in 1867 ; the London Society’s Female Branch, in 
1875; the Church of England Zenana Society (an 
offshoot from the Indian Female Society) in 1880. 
But the earlier of these organizations only contemplated 
employing women for educational work, on a very small 
scale. Out of it grew the visitation of Indian zenanas. 
The employment of women in general evangelistic work, 
sifch as village itineration, house-to-house visiting in towns, 
classes for female inquirers, training of native female 
workers, Ac., although recent, has rapidly extended. 
The Church Missionary Society, besides relying on the 
above-named Zenana Bible and Medical Mission and Church 
of England Zenana Missionary Society for women’s 
work at several of its stations in India and China, sent 
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out 500 single women in the fifteen years ending 1900 ; 
and the non-denominational Missions above referred to 
have (including wives) more women than men engaged in 
their work,— especially the China Inland Mission, which 
has sent out several hundreds to China, and in 1900 had 
just 300 (unmarried) on the roll Women’s work and 
medical work are combined in the persons of about eighty 
fully-qualified lady doctors in various Missions. Although 
nearly half the male missionaries (Protestant) are un- 
married, these are exceeded in number by the unmarried 
women ; and consequently, the husbands and wives being 
equal, the aggregate of women in the Missions is greater 
than the aggregate of men. If the total number of British 
missionaries, including wives, is taken at 7000, the 
married men would stand at about 1900, and their wives 
at 1900, the single men at 1400, and the single women 
at 1800 ; but this is an estimate in round figures. 

The home organization of Missions is a subject that 
has been much considered. The bulk of. the work has 
been done by voluntary societies, membership in which 
depends upon a pecuniary subscription, and the adminis- 
tration of which is entrusted to elected committees. 
These committee^ comprise not only real experts, such as 
retired veteran missionaries, and retired civil and military 
officers who have been active friends of Missions while on 
foreign service, but also leading clergymen and laymen 
who, though not personally acquainted with the mission 
fields, become almost equal experts by continuous attend- 
ance and careful study. In the case of the two leading 
Church of England societies, the bishops (being members) 
are ex officio on all executive committees ; but their 
labours in other directions prevent their ordinarily attend- 
ing. The numerous non-denominational Missionspreviously 
referred to are differently worked. There is no member- 
ship by subscription, nor any elected committee. The 
“Mission” consists of the missionaries themselves, and 
they are governed by a “ Director,” with possibly small 
advisory councils in the field and at home, the latter 
undertaking the duty of engaging missionaries and raising 
funds. 

On the other hand, there is a growing sense that 
Missions should be the work of the Church in its corporate 
capacity, and not of voluntary associations. This is the 
system of the Presbyterian Churches, the Missions of which 
are entirely controlled by the General Assemblies in Edin- 
burgh, Belfast, and London respectively. The Wesleyan 
Society also is under the authority of the Conference. 
In the Church of England the question was broached in 
Convocation, shortly after the revival of that body, in 
1859; and during the next few years many suggestions 
were put forth for the establishment of a Board of Missions 
which should absorb the societies, or at least direct their 
work. It soon appeared, however, that neither the Society 
for the Propagation of the Gospel nor the Church Missionary 
Society was willing to be absorbed ; and it was urged by 
some that in a great comprehensive national Church, com- 
prising persons of widely different views, more zeal was 
likely to be thrown into voluntary than into official enter- 
prises. Eventually, in 1887, the Canterbury Convocation 
and Archbishop Benson formed a Board of Missions ; and 
York followed shortly afterwards. These Boards, however, 
were not to supersede the societies, but to supplement their 
work, by collecting information, fostering interest, register- 
ing results, and acting as referees when required. They 
have already done some useful work, and will probably do 
more. Their most active members are men who are also 
leaders in their respective societies, and have thus gained 
experience in missionary administration. But the Church 
of England has not yet put Missions in the prominent 
place they occupy in the Nonconformist denominations. 
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When the Baptist Union holds its annual session, the first 
day is devoted to a review of the Baptist Missions. Con- 
vocation has not yet adopted a similar procedure. 

The closing years of the 19th century were remarkable 
for the centenary commemorations of the older missionary 
societies. The Baptist Society celebrated its centenary in 
1892 ; the London Missionary Society (Congregationalist) 
did the same in 1895 ; the Society for Promoting Christian 
Knowledge kept its bi-centenary in 1898 ; the Church 
Missionary Society its centenary in 1899 ; the Society for 
the* Propagation of the Gospel its bi-centenary in 1900-01 ; 
and the British and Foreign Bible Society was founded in 
1804. Considerable special funds have been raised in 
connexion with these commemorations. 

Colonial Missions next claim attention. By “ colonial ” 
is meant, not Missions to the British colonial population, 
but Missions from the colonial population to the heathen. 

The former have been very largely the work 
jr. Cofoe- 0 f the Society for the Propagation of the 
Gospel, and, in a smaller degree, of the' Colonial 
Church Society (Church of England) and the Colonial 
Missionary Society (Nonconformist). Those Missions, 
however, are more properly an outlying branch of home 
Missions, being to the professing Christian settlers or 
their descendants. But these Christian settlers have 
their own Missions to the heathen — lx)th to the heathen 
at their doors and to the great heathen lands beyond. 

In Canada and Australia, the Anglican, Presbyterian, 
Methodist, Baptist, and other communities have regular 
organizations for foreign Missions. The non-Episcopal 
Missions thus formed and supported are worked quite 
indejKjndcntly of the home societies of the denominations 
respectively. The Australian Presbyterians have important 
agencies in the South Seas and in Korea, the Australian 
Baptists in Bengal, the Canadians of various denomina- 
tions in the Far North-West of the Dominion, and in India 
and China. The Anglican Church in Canada has its 
Domestic and Foreign Missionary Society, working in the 
North-West and in Japan ; and in Australia it has a Board 
of Missions, working amongst the Australian aborigines 
and in New Guinea. The Melanesian Mission, associated 
with the names of Selwyn afid Patteson, is officially con- 
nected with the Church of New Zealand, but is also 
largely supported in Australia. In New South Wales, 
Victoria, New Zealand, and Canada there are also Church 
Missionary Associations which supply missionaries, and 
support them, for the mission fields of the Church Mission- 
ary Society. 

The German societies are numerous and important, 
and have increased in number and in vigorous work. 

The Moravian Church , whoso Missions are the 
Haentah °^ est (1732), is itself a missionary organization 
in a sense in which no other Christian com- 
munity rivals it. Its total membership is under 100,000, 
and it has some 350 missionaries, labouring in the most 
unpromising fields, Greenland, Labrador, Alaska, Central 
America, Tibet, and among the Hottentots. The Basel 
Society, with its famous seminary at Basel, which formerly 
supplied many able German missionaries to the Church 
Missionary Society, has extensive work in India, West 
Africa, and South China. The Berlin Society and the 
Rhenish Society labour in South Africa and China, the 
Hemvxnnsburg Mission (Hanover) in South Africa and 
India ; Gossner's Mission (Berlin) and the Leipzig 
Lutherans in India. At least two of these societies, and 
other new associations formed for the purpose, and the 
Moravians, have taken up work in German East Africa. 
In 1900 German missionaries numbered 986, and their 
converts were estimated at 370,000. The principal 
organization in Holland is the Netherlands Missionary 
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Society, working in the Dutch East Indies. A Danish 
Society has a mission in South India. The old Swedish 
and Norwegian Missionary Societies work in South Africa, 
Madagascar, and India; but large numbers of Scandi- 
navians have been stirred up in missionary zeal, and have 
gone out to China in connexion with the China Inland 
Mission ; several were massacred in the Boxer outbreaks. 
The French Protestants support the Societe des Missions 
Bvangeliques , founded in 1822. Its chief mission has 
been in Basutoland, since extended to the Zambezi ; but it 
has also followed French colonial extension, establishing 
missions in Senegambia, the French Congo, Madagascar, 
and Tahiti. 

The newer American organizations are, as in England, 
non - denominational and “free - lance,” especially the 
Christian Alliance under the direction of a 
popular minister at New York, the Rev. A. B. 

Simpson, which has sent many missionaries to 
India and China. The older societies attribute to these 
new agencies more zeal than discretion, while the newer 
credit the older with a discretion that cripples zeal. The 
Student Volunteer Movement, already referred to, has had 
large influence in the United States, where it arose ; and 
its leaders have proved themselves men of rare intellectual 
and practical capacity. In a journey round the world in 
1895-97, Mr J. R. Mott succeeded in forming students’ 
associations in universities and colleges in several European 
countries, as well as in Turkey in Asia, Syria, India, 
Ceylon, China, Japan, and Australia ; and all these asso- 
ciations, nearly 100 in number, are now linked together 
in a great International Student Federation, of which a 
Swede is chairman and a Japanese vice-chairman. The 
older American societies, especially the American Board 
(Congregationalist), the Presbyterian Boards, the Methodist 
Episcopal Church Society, the Baptist Missionary Union, 
and the Missionary Society of the Protestant Episcopal 
Church, have much extended their work. The “Ecumenical 
Missionary Conference” held at New York in April 1900 
was an astonishing revelation to the American public of 
the greatness of Missions generally, and of the Missions of 
their own Churches in particular. American missionaries 
number about 4800. 

Missions to the Jews are distinct from Missions to 
heathen and Mahommedans, and are worked by distinct 
organizations. There are several societies in 
England, Scotland, Germany, and America. No s - m * m 
special development has to be reported, except ^eJewt. 
the great extension of Mr John Wilkinson’s 
Mildmay Mission to the Jews , and its energy in the 
free distribution of Hebrew New Testaments. Converted 
Jews are commonly supposed to be very few, and in 
numbers they do not compare with converted heathen; 
but they are more numerous than is usually imagined, 
especially if the second and third generations of Christians 
of Hebrew race are included. It is estimated, for ex- 
ample, that 250 Anglican clergymen are converted Jews 
or the sons of converted Jews. The London Society 
for Promoting Christianity among the Jews includes 
among its missionaries about 80 who are converts. Pro- 
fessor Delitzsch estimated that 100,000 Jews had embraced 
Christianity in the first three quarters of the 19th century ; 
and Dr Dalman of Leipzig says that “if all those who 
have entered the Church and their descendants had re- 
mained together, instead of losing themselves among the 
other peoples, there would now be a believing Israel to 
be counted by. millions, and no one would have ventured 
to speak of the uselessness of preaching the Gospel to the 
Jews.” 

At the beginning of the 19th century the Roman Com- 
munion seems to have shared to some extent in the torpor 
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tad stagnation as regards Missions that characterized the 
Protestant Churches. There was little of the zeal which 
had carried the Franciscans all over Asia in 
rafftnrr** 13th century, and the Jesuits to South 
America, India, and Japan in the I6th. But 
the 19th century has witnessed a great change, 
and Homan Catholic Missions have been extended pari 
pasfj 6 with Protestant, the revival was not a little 
due to the foundation in 1822, by a few earnest but (as 
they called themselves) “ humble and obscure” Catholics 
at Lyons, of a new voluntary society called the Institution 
for the Propagation of the Faith. It collected in its first 
year about £2000 from the shopkeepers and artisans of 
Lyons. Thirty years later its income was £200,000 a 
year ; and now it is £300,000. It has sent out no mis- 
sionaries of its own. It merely makes grants to the various 
missionary parties sent forth, and it has done much in 
this direction. Homan Missions are carried on both by 
missionary societies and by religious orders, all under the 
supreme direction of the Pope, and also more or less under 
the general supervision of the Congregation de Propaganda 
Fide at Home since its foundation in 1622. The Con- 
gregation of Lazarists was founded at Paris by St Vincent 
le Paul in 1632, and the Socidtd des Missions iStrangfcres, 
also at Paris, in 1663. This last-named society is the 
largest Homan Catholic missionary organization, labouring 
all over eastern Asia and parts of India. It had, in 
1899, 34 bishops, 1100 missionaries, 680 native priests, 
and 1,227,000 native Christians. In that year it baptized 

46.000 adult pagans, 41,000 children of Christians, and 

155.000 “children of pagans in articulo mortis” Several 
other smaller societies have their headquarters in Belgium, 
Italy, and Ireland. For the purposo of Missions in Africa 
several modern congregations have been formed, par- 
ticularly the Congregation of the Holy Ghost and Heart 
of Mary, the Lyons Society of African Missions, the 
Institute of Verona, and the Algerine Congregation for 
the conversion of Central Africa (White Fathers). An 
English organization, St Joseph’s Foreign Missionary 
Society, was founded by Cardinal Vaughan at Mill Hill, 
near London, about 1870. It had in 1900 two bishops 
and 86 priests in the mission field, and works in Uganda, 
north and south India, Borneo, and New Zealand. The 
religious orders are also largely represented in the 
foreign field. The English Benedictines work in British 
colonies; the Capuchins in the Levant, Western Asia, 
North Africa, and South America; the Carmelites in 
India; the Dominicans in Turkey, Indo-China, North 
and South America ; the Lazarists in China, the Levant, 
Persia, Abyssinia, Madagascar, and South America; the 
Franciscans, who have been zealous missionaries since the 
days of their great founder, in China, in the Philippines 
and Pacific islands, in North and South America, in Egypt 
and North Africa, in Palestine (where they are the 
appointed guardians of the Holy Places), and in many 
European countries ; the Priests of the Sacred Heart in 
South America and the Pacific Ocean; the Oblates of 
St Mary in the polar regions of North America; and, 
lastly, the Jesuits in all quarters of the world, who in 
1899 had 116 missionaries in Europe, 233 in Africa, 988 
in Asia, 550 in Oceania, 1246 in North America, and 856 
in South America; total Jesuit missionaries, 3989. In 
1895 the Propaganda returned the number of Catliolics in 
h&thendom as 3,606,000. But this did not include North 
and South America, so that the total would be quite four 
millions. By far the greater part of the Homan missionary 
work is done by France. .The majority of the missionaries 
are French (over 7000) ; the bulk of the money — so far as 
it is voluntary contribution (but the Propaganda at Home 
has large endowments) — is raised in France. The French 
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Government, anti-clerical as it is at home, is the watchful 
and strenuous protector of the Missions abroad ; and it is 
evident that not a little political influence in foreign 
countries is gained thereby. L'Annee de PJSglise, in re 
porting on the Missions in all parts of the world, dwells 
continually on this with satisfaction. Protestant mission 
aries are opposed, not merely because they are heretical, 
but because they are English or (if American) English- 
speaking ; and the Greek Church missionaries in Persia 
and Japan, not only because they are schismatic, but 
because they are Russian — the Franco-Russian alliance 
notwithstanding. This is a feature in French Catholic 
Missions which cannot be overlooked in the briefest 
account of them. 

Africa. — The old Missions on the West Coast , of the Church 
Missionary Society, tho W ealeyans, and others, including everal 
American agencies in Liberia, have continued to do- Tj , 
velop and extend. Tho native church organizations , 

at Sierra Leone, Lagos, the Niger Delta, Ac., am self- 
supporting, and the Missions projmr havo advanced 
into the interior. The professing Christians (Protestant) on 
tho coast probably number not less than 100,000. More 
than 120 negroes have been ordained to tho ministry of the 
Church of England. There ore now four negro bishops, one of 
them (in Liberia) connected with tho American Episcopal Church. 
Attempts have been made to roach the Malibmmodan populations 
of the Western and Central Sudan, particularly Hausofand, but so 
far they have been unsuccessful. In the southern half of West 
Africa, i.c., the Congo Region , thorn are extensive Missions of the 
English and American Baptist Societies, the Congo Balolo Mission, 
and others, all foundod since 1875. Although still in their early 
stages, some hundreds of converts have been received. In all these 
regions there are extensive Roman Catholio Missions, chiefly French, 
of the Congregation of the Holy Qliost and tho Lyons African 
Mission. 

The South African Colonies t being the borderlands of native 
barbarism and European civilization, are among tho hardest of 
mission Helds. The Society for tho Propagation of the Gospel, 
the London Missionary Society, the Wesleyans, the United Free 
Church of Scotland, the South Africa General Mission, the Moravians, 
the French Protestants, and some Gorman societies, are at work among 
Kaffirs, Zulus, Pondos, Basutos, Bechuanas, Hottentots, Ac., with 
considerable rosults, there being probably 150,000 native Christians 
(Protestants) ; and several missions now extend northwards to the 
Zambezi. The Church of England has nine dioceses, in ail of Y hich 
the work is among both colonists and heathen. The American 
Board (Congrogationalist) has begun work on both sides of Africa, a 
little north of south Africa proper. There are several vicariats and 
prefectures of the Roman Church, the principal Missions being 
French, those of the Congregation of the Holy Ghost, and the 
Oblates of Mary. 

East and Central Africa have witnessed great missionary develop- 
ment since 1884. The Scottish Missions in Nyasaland have gained 
great influence and won many converts. The church at Blantyre, 
connected with the Mission of the Established Presbyterian Church 
of Scotland, and built by the natives themselves, is a large and 
imposing one. The Universities* Mission, with its two bishops, and 
its cathedral at Zanzibar, also works on Lake Nyasa, and in several 
other East African districts, with increasing success. In Bishops 
Steerc, Smythies, and Maples it added distinguished names to the 
roll of Anglican heroes. The London Missionary Society’s enter- 
prise on Lake Tanganyika has been disappointing, despite much 
pationt and zealous labour. The German Missions in Gentian 
East Afrioa are still in their infancy. Of the several Church 
Missionary Society Missions, Uganda has proved the most 
successful. In 1884 the first handful of converts had recently 
been baptized. There are now 80,000 baptized Christians, 2000 
native teachers, 27 native clergymen, 800 churches, all sup- 
ported by tho converts thomsolves ; and under Bishop Tucker’s 
direction tho Mission is branching out into the surrounding 
countries. The Roman Mission in Uganda, begun about two 
years after the Anglican one, in 1901 reckoned 8000 baptized 
Christians and about 16,000 catechumens. It was for some 
ears a French Mission only, tho White Fathers of Algeria, 
ut there is now an English bishop with English priests from St 
Joseph's Society at Mill Hill. Tho Jesuits work on the Zambezi, 
the White Fathers in the Great Lake rogion, and the French Con- 
gregation of the Holy Ghost and German Benedictines on the 
Zanzibar coast. The French Mission at Bagamoyo has long been 
famous for its excellent work. 

Moslem States.— Nort h Africa and Egypt are among the hard 
Mahommedan fields, and so are the Turkish Empire , Arabia, and 
Persia • The American Presbyterians and Congregationalists have 
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the hugest Protest*®! Missions in these lands, working, however, 
mainly for the enlightenment and education of the Oriental 
Christians. With the same object, though on different lines, the 
archbishop of Canterbury’s Assyrian Mission seeks to influence the 
Nestorians. The Roman Catholics have extensive Missions in these 
countries, directed at winning adherents to the unity of the Holy 
Bee from the Oriental Churches, which are regardea as schismatic 
and heretical. In this enterprise there has been great advance 
in Egypt among the Copts, ana in 1899 the Pope signalised “ the 
resurrection of the Church of Alexandria ” by appointing a Patriarch 
for Egypt, Libya, and Nubia. Farther east on the borders of 
Turkey and Persia, the Roman and Russo-Greek Churches compete 
for the adhesion of the Nestorians, Chaldeans, and Armenians. The 
Franciscans, Dominicans, Lazarists, and Jesuits are engaged in all 
these works. Direct work among Mahommedans is done, though 
with small result, by the North Africa Mission (non-denominationall 
and the Church Missionary Society. The Egypt, Palestine, ana 
Persia Missions of the latter society have been largely reinforced 
and extended since 1884, medical work and women's work being 
especially prominent. Four cities in southern Persia are now 
occupied. Three Missions just touch the borders of Arabia , viz., 
the United Free Church of Scotland at Aden, founded by the 
late Hon. Ion Keith -Falconer, Arabic professor at Cambridge ; 
an American Presbyterian Mission on the Persian Gulf ; and the 
Church Missionary Society’s Mission at Baghdad. 

India. —The India Missions illustrate, as no others do, the 
diversities of missionary operations — bazaar preaching, village 
itineration, leotures and conversations, zenana visiting, vernacular 
schools, high schools and colleges, orphanages and boarding schools, 
mission hospitals and dispensaries, native church councils, and 
the quiet labour of linguistic translation. Almost all the great 
Protestant societies have their India Missions, and these have been 
largely reinforced. Perhaps the most notable feature is the ex- 
tensive development of the American agoncies, particularly those 
of the Episcopal Methodists, who are rapidly spreading their organ- 
ization over many parts of India ; but also those of the Presby- 
terians, Congregationalists, and Baptists. In 1890 the total number 
of Protestant missionaries was 975. It is probably at least 1800 
now, possibly 1500. In the decade 1881-90 the Indian Protestant 
Christians increased from 417,000 to 559,000. The census of 1891 
reported 2,086,000 native Christians, 70 per cent, of whom belonged 
to the Roman and Syrian Churches. The Church of England 
claimed 10 per cent., and the other Protestant denominations 18 per 
oent. The Government figures for the ProteBtant Christians were 
higher by 20,000 than those compiled by the missionary societies, 
showing that the latter had not over-estimated their results. The 
census of 1901 gives the native Christians as 2,664,359, showing an 
increase in the decade since 1891 of 628,359. The total is thus 
made up: — Roman Catholics, 1,122,378; Syro-Roraans, 822,583; 
Jacobite Syrians, 248,737 ; Anglicans, 305,907 ; other Protestants, 
561,078; miscellaneous and unspecified, 108,676. The Anglicans 
and other Protestants show a larger relative increase than the 
Roman Catholics. In 1891 the latter (including Syro-Romans) 
were 61 per cent, of the whole; now they are 54 per cent. 
There is no better gauge of real missionary success than ordina- 
tions, as they indicato the highest result of Christian train- 
ing. About 400 natives of India have roceived Anglican orders, 
almost all of them since 1850 ; and very many of those in 
Presbyterian and other orders have been at least their equals in 
education and capacity. The large majority of baptisms in India 
continue to be among the non-caste or “ depressed 1 ’ classes of the 
population, comprising both the non-Aryan tribes and the lower 
grades of Hindus ; but year by year there are numerous baptisms of 
Brahmans and other high-caste men, and even of the higher classes 
of Mahommedans. The missionary colleges and high schools have 
much increased in efficiency under the spur of Government examina- 
tions, and the moral results of the education they impart— even 
apart from conversions— are acknowledged on all hands. The great 
United Free Church College at Madras, under Dr W. Miller, con- 
fessedly stands in the front rank of all educational institutions. 
Female education is spreading, though still slowly, and chiefly among 
the native Christian population. The total number of women who 
had matriculated at tne Indian universities to 1899 was 1306. The 


muority were Europeans or Eurasians, but 395 were Indian women, 
and of these 367 wore Christians, 27 Hindus, and one a Mahom- 
medan. Roman Catholicism has made considerable progress in 
India, particularly in the south, and since the famine of 1877-78 ; 
but a large proportion of its adherents are descendants of the converts 
of the 16th and 17th oenturies. The Mimones Catholicae in 1895 
gave the total as 1,391,000, including Burma and Ceylon. The 
Illustrated Catholic Missions gives it as just over 2,000,000 iii 1900. 
The ecclesiastical organization comprises a Papal delegate at Kandy, 
7 archbishops, 21 bishops, and 7 vicars or prefects apostolic ; under 
whom are 800 European missionaries (French, English, German, 
Italian), 800 Goanese priests, and 700 Indian priests. The various 
societies and orders do not seem to be more united than the different 
Protestant denominations. The French Jesuits of Madura and 


Tinnevelly ooraplain bitterly (in V Annie dc YiSglim) of the oppml’ 
tionof the Goanese as worse even than that of tne pagans end 
Protestants. Prior to 1884 the archbishop of Goa's jurisdiction 
extended over the whole Roman Church in India, but in that year 
the Pope confined it to the Portuguese section, abolishing it in 
British and French territory. V Annie dc Viglim attributes the 
progress of the Protestant Missions to their extensive educational 
work, and urges the Roman missionaries to do likewise, pointing to 
the success of the Catholic colleges already established. 

Indian Ocean. — Ceylon is a flourishing mission field. # The 
Anglican Church there is now properly organized, with a constitu- 
tion of its own. Roman Catholics ana Wesleyans are also strong. 
Mauritius is an outpost of India, the work being mainly among 
Indian ooolies. In Madagascar the work of the London Mlssionaiy 
Society, which had been among the most successful in the worm, 
and also the work of the Society for the Propagation of the Gospel 
and of the Friends’ and the Norwegian Missions, have suffered 
much since the French conquest of the island. Gradually, however, 
by acocpting the situation, and adopting the French language in the 
schools, the missionaries have conciliated the new rulers, and many 
difficulties have been removed, while good has resulted from the 
advent of the French Protestant missionaries. The French Catholio 
Missions are on an extensive scale, reckoning 94,000 baptized and 
267,000 catechumens. L' Annie de V&glist complains of the favour 
shown to the Protestant Missions by the French officials, without 
which, it says, those Missions would have disappeared in twenty 
years ; before the war the Protestants had two-thirds of the Christian 
adherents and the Catholics one-third, but the proportions have 
since the war been exactly reversed. In the Malay Archipelago 
the principal Missions are Dutch, and the external results are con- 
siderable. The Rhenish Society also works in the islands, especially 
in Sumatra, There is an Anglican bishop for the Straits Settle- 
ments and Borneo . 

China.— The years since 1880 have been a period of extraordinary 
extension in the Protestant Missions in China. It was not until 
after the Chefoo Convention of 1876 that the great pioneer journeys 
of the China Inland Mission men carried them into almost all the 
eighteen provinces. In 1878 thero were 473 Protestant missionaries 
in China; in 1890 there were 1300; in 1900 there were 2800 
(including wives). Of these, 784 belonged to the China Inland 
Mission ; about the same number to other British societies (Church 
Missionary Society 189, London Missionary Society 120) ; about 
030 to American societies ; and the rest to Continental and colonial 
associations, or unconnected. There are four English bishops and 
two American. Women missionaries are especially numerous, and 
they have travelled with propriety and with safety (all assertions to 
the contrary notwithstanding) into the remotest provinces. The 
converts who were communicants numbered 18,000 in 1878 ; in 
1900 they were estimated to be 100,000. The excellence of the 
converts, upon the whole, is testified to by travellers who really 
know the case ; particularly by Mrs Bishop, who speaks of the 
“ raw material” out of which they are fashioned as “the best 
stuff in Asia.” China lias been regarded as the most promising of 
all mission fields. The whole country has been open, even the 
long-closed and hostile province of Hunan ; the people generally 
friendly, notwithstanding occasional local riots and outrages, suoh 
as the massacre of a clergyman, eight ladies and two children, in 
Fuh-Kien in 1895 ; the mandarins often displaying singular fair- 
ness in dealing with inevitable difficulties, tne Government of 
Peking becoming more and more liberal under the young Emperor, 
and English education beginning to attract the upper classes, 
awakened from their torpor by tne issue of the war with Japan. 
But all this was changed m 1900 by the high-handed proceedings 
of the Dowager- Empress, the rise of the Boxer fanatics, the struggle 
at the Peking embassies, the terrible massacres of 138 Protestant 
and 49 Roman missionaries in the northern provinces, and the with- 
drawal of some hundreds more from the interior by the peremptory 
orders of the oonsuls. Much of the work in the south, however, 
went on without interruption, and even where the missionaries had 
withdrawn the Chinese ministers and teaohers continued their 
labours amongst their own countrymen. Since then the viceroys 
of the northern provinces have themselves invited the missionaries 
back. Roman Catholic Missions in China have a remarkable liistozy 
from the 16th century downwards. The scientific and literary 
attainments of the Jesuit missionaries rendered them famous. The 
work is now oarried on by ten societies or religious orders. There 
are 39 bishops and 790 European priests (600 of them French). 
Thero were 370 native priests in 1895. The Chinese Christians 
numbered 582,000 in that year, and are now reckoned as 661,000. 
V Annie de YEgliec says that the most prominent feature of the 
work is the large number of baptisms of the children of pagans. 
In the province of Szechuen alone 85,643 children of heathen 
parents were baptized in 1899, a large proportion of them beiqg 
baby girls thrown away by their mothers. In 1898 the Jesuits of 
the Shanghai mission baptized 41,400 pagan children “ at the point 
of death. An important concession was obtained in 1899 by 
the French Minister at Peking, with a view to the more effective 
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protection of the Roman Missions. The bishop* were declared 4 'equal 
in rank to the viceroys and governors,” and the priests “ to the 
prefects of the first and second class ’* ; and their influence and 
authority were to correspond. The Anglican bishops agreed to 
decline these secular powers, as also did the heads of other Pro- 
testant Missions. It is alleged by some that the exercise of the 
powers gained by the Boman hierarchy was one cause of the Boxer 
outbreaks. Certainly their native adherents had their full share of 
persecution and massacre. 

jyu’AN. — Although effective missionary work on any scale was 
little more than ten years old in 1884, that was a period of high 
hopes for the early triumph of Christianity. The Japanese news- 
papers openly anticipated it, and some of them welcomed the 
prospect. When the first Parliament, or Diet, of Japan, was 
elected in 1890, out of 800 representatives, all leading men, 
14 were Christians; and the president chosen for the Lower 
House was a member of the Presbyterian Church. But the 
following decade witnessed a change. A itrong tide of national 
pride and independence set in, and there was less readiness 
to adopt anything Western. Progress therefore became slower, 
and there were many apostasies, chiefly from some American 
Missions regarded as lacking in orthodoxy. The bulk of the 
Protestant work all along has been American and non-Episcopal, 
and of the 40,000 Protestant oonverts three-fourths belong to 
churches founded by American missionaries. These are rapidly 
assuming a more or less national character; and similarly, the 
Anglican Missions have combined with the American Episcopal 
Church to form the Nippon Sei-Kokwai, or Jajian Church, with a 
constitution and synod of its own, and 10,000 members ; though for 
the present it has foreign bishops, four English and two American. 
The Russo-Greek Church has an important Mission in Japan, 
under an able bishop. It has enrolled some *25,000 converts. 
The Roman Church, which achieved such extraordinary buccosb in 
the 16th century, is again to the front, having 54,000 Christians, 
about half of whom are the descendants of the small romnant left 
after the dreadful persecutions of that period. It has an arch- 
bishop and threo bishops, and it works largely through orphan- 
ages, hospitals, Ac., which methods have not been adopted by 
Protestant Missions in Japan, as they have been in India. A 
remarkable article in the Illustrated Catholic Mission for October 
and November 1900 states that while the Protestant Missions 
have gained many oonverts from among the educated classes, the 
Catholic Missions are most successful among the poor. The writer 
cites an intelligent Japanese as attributing this to the similarity of 
Roman and Buddhist ritual : educated men, despising the latter, 
are led to despise the former ; but lie himself attributes it rather 
to the fact that Protestantism is the religion of the nations which 
Japan regards as most progressive, Great Britain, Germany, and the 
United States. He considers, however, that the Catholic religion 
will eventually prevail, because it is embracod from “ supernatural 
motives,” while the Protestants, being swayed by private judgment, 
are more likely to become freethinkers. 

The Rest of Eastern Asia .—JBurma is part of British India, 
although very different in many ways, and Buddhist in religion. 
The Society for the Propagation of the Gospel, the American Baptists, 
and the Roman Catholics have large and fruitful Missions there. 
Siam is a field of the American Presbyterians, also with promising 
fruit. In French Judo- China the Roman Missions are very extensive, 
and have 700,000 converts, notwithstanding violent jarsecution prior 
to the French occupation, with terrible massacres of priests and nativo 
Christians. The Pope in 1900 “beatified” many of the martyrs. 
Mongolia has been the scene of pionoer efforts by the London 
Society. In Manchuria the Scottish and Irish Presbyterians havo 
had remarkable success, while the Roman year-book says that, de- 
spite Russian influence, the people “are throwing themselves en 
masse into the Catholic Church/' This field has been called the 
Uganda of Asia. Korea , opened by Sir H. Parkes’s treaty in 1888, 
has been occupied by American, Canadian, and Australian Presby- 
terians, and, since 1889, by the Society for the Propagation of the 
Gospel. The Roman Catholics had Missions there beforo the 
opening, and nine missionaries were martyred in 1866, while now 
there are 36,000 adherents. The Philippine Islands have already 
attracted missionaries from the United States. 

The South Seas. — The great archipelagos of the Pacific are old 
and very fruitful fields of the English Congregationalists and 
Wesleyans and the Scottish Presbyterians. The Anglican Mission 
in Melanesia lias been already mentioned. The Sandwich Islands 
and Micronesia are Amerioan fields. In the whole Pacific the 
Roman Missions count 85,000 converts. A more modorn field is 
New Guinea . In the British part of that great island there are 
Missions of the London Society (1871), the Anglican Church of 
Australia (1892), and the Australian Methodists (1892)— all in the 
earlv stages of work. 

North America. — Missions among the Red Indian tribes in 
the North-West Territories of both the United States and Canada 
have long been carried on by several societies. Bishop Whipple of 
Minnesota was justly called the Apoetle of the Indians, so far as the 
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work of the American Episcopal Church was concerned. In the 
Canadian North-West the Gnuroh Missionary Society’s Missions 
have reached many tribes, up to the shores of the Polar Sea, and 
made some thousands of converts. Even the wandering Eskimo 
liave supplied a few hundred members to the Christian Church. 
The one bishopric of those territories in 1872 has since become 
eleven. The Roman Catholio missionaries also are scattered over 
these immense territories, and liave a large number of Indian ad- 
herents. Besides the Oblates before mentioned, many are Jesuits 
from French Canada. The Russo-Greek Church has a mission in 
Alaska, dating from the timo when it was Russian territory. The 
total number of Indians in British North America is 99,000, of 
whom about 27,000 are still pagan, and the rest are about equally 
divided betweon the Protestant and Roman Catholic Missions. 

Central America and West Indies.— American Missions are 
at work in Mexico and adjacent countries. In the islands the negro 
population has been reached by most of the larger British societies. 

South America.— The South American Missionary Society, 
founded by the ill-fated Captain Allen Gardiner, has much ex- 
tended its work among the Indians of the interior of what has 
been well called “ the Neglected Continent and several Amerioan 
Missions arc also lit work. The Society lor the Propagation of the 
Gospel has an important Mission in British Guiana. But there 
are numerous heathen tribes never yet reached. The Roman 
Church, which is dominant throughout the continent, has been 
engaged in Bcrious struggles with the anti-religious tendencies of 
the Republican governments, and V Annie de VKglise makes no 
mention of Missions among the Indians. In fact, the Pope in 
1897 was obliged to send a severe rebuke to the clergy for their 
lack of consistency and zeal. 

The Christian Church bases its missionary enterprise 
ujion the command of its Founder, and regards the duty 
as just the same whether the results be large or 
small. It appeals to common sense, saying in ^Vfl**** 
effect, “If it be a fact that a Divine Person 
came into the world to bless mankind, all men ought to 
know it, and have a right to know it. However much or 
(if you will) little a Buddhist or a Moslem may need to 
know of Christ, he certainly has a claim to be told of 
Him. The responsibility, if there be any, of believing, 
rests with the individual told ; the responsibility of telling 
him rests with the Christian Church.” On this view of 
the matter, results, however desirable, are no certain test 
of a Mission doing its work. A Mission in Persia, with 
its handful of converts, has, on this view, as much right 
to support and appreciation as a Mission in southern India 
with its tens of thousands. Again, on the hypothesis 
that Christianity is true, the statistics at a particular 
period are no test of success at all. For in them the dead 
are not counted ; and the converts who are already dead 
are — at least in respect of individual salvation — the surest 
of results. If, however, we are to take statistical returns 
for what they are worth, it is estimated that the Christians 
in heathen lands gathered by Protestant Missions probably 
amount to four millions, and, as above stated, a similar 
total may be ascribed to Homan Catholic Missions, making 
eight millions in all. This, however, includes adherents 
still under instruction for baptism, and their children. 
The inner circle of communicant members is not more 
than one-third of the total. 

But it has to be carefully borne in mind that Missions 
are still — to the reproach of the Christian Church on the 
above hypothesis — in their infancy. In most of the 
South Sea Islands, and among the Bed Indians of North 
America, the work of evangelization, i.e. f of proclaiming 
the Gospel, may be said to have been fairly completed, 
but in the great continents of Africa and Asia it is as yet 
in an early stage. Meanwhile, it is generally acknow- 
ledged that a vast preparatory influence is being exercised. 
In effecting the mighty social changes in India since 1850, 
Lord Lawrence said that Christian Missions had done more 
than all other agencies combined. The forward move- 
ments in China (prior to the Boxer outbreaks) were largely 
the direct result of missionary influence. In Japan, lead- 
ing men fully recognize the importance of that influence. 
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[n Africa, geographical exploration, commercial enterprise, 
and the extension of European power, have followed in the 
wake of missionary pioneers. While it is true that very 
diverse opinions are held concerning Missions, it is indis- 
putable mat the most favourable testimonies come from 
those who have really taken the most pains to examine 
and understand their work. The one discouraging feature, 
from the Christian point of view, is the backwardness of 
Christendom in its great enterprise. If the Churches did 
their foreign work with the same energy which they throw 
into their home work, the results would be very different. 

Statistics of Protestant Missions . — A very elaborate volume of 
Protestant missionary statistics at the end of the 19th century has 
been compiled by Dr Dennis of America, and published in Great 
Britain by Messrs Olinhant, Anderson, and Ferner. We take the 
following condensed figures from its tables 

There are 658 missionary societies, viz : — 

Engaged in direct evangelization .... 294 
Indirectly aiding the work ..... 127 
Devotod to specific branches of the work . . . 187 
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These societies have their headquarters in the following parts of 
the world 


Groat Britain and Ireland 

. 154 

European Continent 

. 82 

American Continents 

128 

Asia 

. 117 

Africa 

. 42 

Australasia and Oceania . 

. 35 
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The total number of missionaries is stated to bo 17,974, but the 
figure needs considerable reduction, and a more careful analysis 
gives the following approximate results ; — 

Ordained 4,800 

Physicians: Men 480 

„ Women 220 

Laymen not physicians 2,000 

Unmarried women not physicians . 8,600 

Married women not physicians . . . 4,400 

15,500 

The results of Missions, as represented by living native Christians, 
are thus given 

Christian community — including communi- 
cants and non-communicants of all ages . 4,514,592 

Of whom are communicants .... 1,531,889 

Increase of communicants in one year . . 112,152 

The following educational statistics are given : — 

Missionary universities and colleges . . 94 

Theological and training schools . . 375 

Boarding and high schools, Ac. 879 

Industrial training institutions . . 179 

Medical schools 67 

Elementary day school 18,742 

Pupils in the higher institutions — 

Males 97,667 

Females 42,908 

Total pupils— MoIob 716,741 

Females 882,980 


Philanthropic institutions : — 
Orphanages . 

Leper homes, Ac. 

Homes for blind or deaf mutes 
Miscellaneous . 

Guilds and associations . 

Medical statistics : — 

Mission hospitals . 

„ dispensaries • 

Hospital in-patients, in year 
Individual patients, in year 
Total treatments, in year 
Literary statistics : — 

Missionary Bible translations — 
Of the whole Bible • 

Of the Now Testament 
Of portions . 

Carried forward 


247 

100 

SO 

156 

118 

879 

783 

85,169 

2,347,780 

6,442,427 


. 99 
. 121 


Brought forward 
Add transliteral versions 


Deduct obsolete versions 
Versions in use 


466 


476 

40 

436 


456 


Mission publishing houses and printing-presses . . 159 

Periodicals issued by missionaries . . . . 879 c 

Authorities.— T he following arc a few of the books recom- 
mended : J. S. Dennis. Centennial Survey of Foreign Missions. 
Edinburgh, 1902.— A. T. Pierson. New Acts of the Apostles . 
New York, 1894 .— Geokqe Smith. Short History of Christian 
Missions. Edinburgh, 1897. — J. Liogins. Great Value and 
Success of Foreign Missions . New York, 1894 .— Gustav War- 
neck. Modem Missions and Culture . New Edition translated 
from the German by T. Smith. Edinburgh, 1882. — J. S. Dennis. 
Christian Missions and Social Progress. Edinburgh, 1897. — A. C. 
Thompson. Protestant Missions : their Biss and Forty Progress. 
New York, 1894 . — Gustav Warneck. Outline of a History of 
Protestant Missions . Translated by G. Robson. Edinburgh, 
1901 .— Edward Storrow. Protestant Missions in Pagan Lands. 
London, 1888. — J. A. Graham. Missionary Expansion of the 
Reformed Church . London, 1898.— Bishop A. Barky. Ecclesi- 
astical Expansion of England in the Growth of the Anglican Com- 
munion. Huisean Lectures 1894-95. London, 1895 . — A Hundred 
Years of Missions ; or. the Story of Progress since Carey's Begin- 
ning. New York and London, 1895.— R. Wardlaw Thompson 
and A. N. Johnson. British Foreign Missions , 1837-97. 
London, 1899.— F. P. Noble. Redemption of Africa: A Story 
of Civilization , 2 vols. New York and Chicago, 1899.— R. N. 
Cust. Africa Rediviva , London, 1891.— D. M. Thornton. 
Africa Waiting: or , the Problem of Africa's Evangelization. 
London, 1898. — George Smith. Conversion of India from 
Pantaenus to the Present Time. London, 1893. — E. M. Buss 
(Ed.). Encyclopedia of Missions . New York, 1891. — E. 
Hodder. Conquests qf the Cross , 3 vols. London, 1898. — 
Missionary Year-Book for 1889. London, R.T.S. — James John- 
ston (Ed.). Report of Centenary Conference on the Protestant 
Missions of the World , 1888 . London, 1888.— G. A. Spottin- 
woode (Ed.). Official Report of the Missionary Conference of the 
Anglican Communion , 189 4 . London, 1894 . — “ Make Jesus 
King." Report of the Student Volunteer Missionary Union 
Conference at Liverpool, 1897. London. — Students and the 
Missionary Problem. London, 1899 . — Eugene Stock. History 
of the Church Missionary Society , 3 vols. London, 1899 . — The 
Church Missionary Atlas . Eighth edition. London, 1896. — 
C. F. Pascoe. Two Hundred Years of the S.P.Q . , 1701-1900 . 
London, 1901. — H. W. Tucker. English Church in other Lands. 
London, 1886. — Bishop Montgomery. Foreign Missions. 
London, 1902.— A. E. M. Anderson Morshead. History of the 
Universities' Mission to Central Africa , 1889-96. London, 1897. — 
J. B. Myers (Ed.). Centenary Volume of the Baptist Missionary 
Society, 1792-1892. London, 1892.— R. Lovett. History of the 
London Missionary Society . 2 vols. London, 1899. — J. M. Reid, 
Ac. Missions and Missionary Society of the Methodist Episcopal 
Church. New York, 1896. — Ch. Egremont. L* Annie de 
I'Eglise [Roman Catholic] 2° annee, 1899. Paris and London. 
— Missiones Catholicae Cura S. Congregationis de Propaganda 
Fide dcseriptae. [Roman Catholic.] Rome (biennial). — S oci£t£ 
des Missions £tranq3skkb [Roman Catholic]. Compte Rendu 
des Travaux de 1899. Paris, 1900. (e. St.) 

MISSlSSlppIp one of the southern states of the 
American Union, situated south of the state of Tennessee, 
and immediately east of the Mississippi river. It is separ- 
ated from Tennessee by 35° N. approximately. The 31st 
parallel forms its southern boundary from the Mississippi 
river to the Pearl, and the Oulf of Mexico marks its 
limits from the mouth of this river to the arbitrary line 
which separates Mississippi from the state of Alabama on 
the east. The islands within 6 leagues of the coast are 
included, and the total land area of the state is 46,383 
square miles. The state was organized in 1817. 

Population. — The census figures have been as follows : — 



Total. 

White. 

Coloured. 

— 

Density per 
square mile. 

1880 

1890 

1900 

l,13i,592 

1,289,600 

1,551,270 

479,371 

544,851 

642,900 

662,221 

744,746 

908,870* 

24*42 

27*67 

83*48 


Including a small number of Chinese and Indians. 
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* Th.wteof inonue from 1890 to 1900 wu 90-8 per sent., m com- 
pjwd with 14*0 per cent for the preceding decade* The census 
of 1800 showed 781,451 males and 789,818 females, 1,548,289 
native-bom and 7881 foreign-bom inhabitants* The proportion 
of whites to the total in 1880 was *428, in 1890 *424, and m 1900 
*415. There are about 2200 Indians of the Ohoctaw tribe still 
remaining scattered through the central parts of the state. In 
1900 there were seven cities and towns liaving a population of 
more than 5000 inhabitants each, and an aggregate population of 
8&603, and of these only three had a population of over 8000. 
The urban population was therefore 2*8 per cent, of the total 
number of inhabitants. The population of the chief cities was, 
in 1900, Vicksburg, 14,834. Meridian, 14,050, Natchez, 12,210. 
The population has grown in the last deoade of the 19th century 
chiefly by natural increase. 

Rducalion . — Interest in education has been greatly increased, 
and the publio schools have made decided advances. The total 
number of persons of school age, including all between the ages 
of 5 and 21 years, in 1900 was 588,275. Of these 167,178 were 
white and 192,368 coloured. In 1900-01, 387,488 pupils were 
enrolled in the publio schools. The total number of teachers 
employed was 8515, 5147 white and 3368 coloured. The cost of 
maintaining these schools, not including the higher institutions, 
was $1,472,432. The length of the public school term averages 
44 months. Separate schools of all grades are maintained for 
the two races, affording equal facilities. The State University, 
near Oxford, has an academic department, and schools of law, 
engineering, &o. There are 20 instructors and 300 students. 
ItB endowment amounts to $750,000, besides equipment worth 
$300,000. Its annual income is $50,000. Its endowment comes 
from the sale of lands given by Congress in trust to the legislature 
of the state for this use. The State Agricultural College has 
revenues amounting to $55,000, about 20 instructors, and 300 
students. The Industrial Institute and College for Girls has an 
income of $30,000, and 400 students. These institutions a re for 
white youth. There are corresponding institutions for coloured 
youth maintained by the state. In all state institutions tuition 
is free. The number of private schools and endowed colleges, other 
than state, is small. 

Charitable and Penal Institutions . — The state supports two 
hospitals for the insane, one at Jackson, with 900 patients, and 
one at Meridian, with 312. It maintains two hospitals, one at 
Vicksburg and one at Natchez, and schools for the blind and for 
deaf mutes at Jackson. All of these have liberal provision for 
support. The state has adopted the policy of keeping the convicts 
condemned to the state prison at work on farms leased or owned 
by the state. Under this system abuses have been avoided, 
eminently humane treatment has been secured, and convict labour 
in agriculture, chiefly in the raising of cotton, has been quite 
profitable. The management is under a board of control, consist- 
ing of the governor of the state, the attorney-general, and the 
throe railroad commissioners. 

Religion . — The chief religious denominations are branches of the 
Methodists, Baptists, and Presbyterians, having numerical strength 
in the order named. The population is largely religious. 

Agriculture * — Agriculture is the occupation of a very large pro- 
portion of the people. Cotton is the chief market crop. The 
production amounts to about 1,000,000 bales of 500 lb each, the 
value of which is from $40,000,000 to $50,000,000. The state 
growB enough grain and hay for domestic use. Stock-raising, 
particularly the raising of cattle, is an important and growing 
industry. The southern third part of the state is coveroa with a 
hoavy growth of yellow pine, representing a value of $250,000,000. 
The useful timber of other varieties aggregates in value more than 
this amount. Clays and marls are mined to a small extent. 
Borings to a depth of from 200 to 500 feet in nearly every county 
yield an abundance of pure water. 

Manufactures . — The following table shows the manufacturing 
and mechanical industries in 1890 and 1900, with the percentage 
of increase for the deoade : — 



1890. 

1900. 

Percentage of 
Incroafto. 

Number of establish- 
ments . 

Capital • 
Wage-earners, average 
number • 

►Total wages 

Cost of material used 
Value of produots 

1,608 

114,896,884 

14,465 

•4,191,754 

•10,064,897 

•18,705,884 

4,772 

•35,807,419 

26,418 

•7,471,886 

•21,692,092 

•40,431,386 

181*0 

140*4 

82*6 

78*3 

115*5 

116*1 


The manufacture of lumber, of ootton goods, and of cotton-seed 
products are the chief industries, and are profitable. 

Railways . — The chief railway lines are the Illinois Central and 
its branches, the Mobile and Ohio, the Southern, and the Louis- 
ville and Naj&ville. The total mileage is 2681. These lines repre- 


sent a value of about $10,000 per mik. The maritime interests 
are confined to fishing boats on the coast, where oysters are taken 
in great quantity for packing. The commercial business is trans- 
acted largely through cities in adjoining states, chiefly New 
Orleans, Mobile, and Memphis. 

Internal Improvements . — Under state management a complete 
system of embankments, or levees, has been completed along the 
east bank of the Mississippi river from the northern boundary of 
the stato southwards to the vicinity of Vicksburg. These have in 
the main been efficient in preventing the river from overflowing 
the rich delta lands situated between the Mississippi and the 
Yazoo, thus rendering available for agriculture thousands of acres 
of the most fertile soil. The new oapitol building at Jackson will 
cost at least $1 , 000, 000. 

Finances. — The total valuation of property, from assessment 
rolls, was in 1899: Realty, $113,210,931; personal property, 
$74,606,004. The state debt was $2,666,048, of which $1,030,946 
is payable, and the balance, $1,635,102, represents trust funds for 
educational purposes, derived from the sale of lands granted by 
Congress for these purposes. 

Ranks . — There are 12 national banks ; aggregate capital, $780,000 ; 
deposits, $2,725,391. There are 107 private banks, with capital 
amounting to $646,584 and deposits amounting to $11,348,618. 
There are nine building and loan associations. 

History . — Since 1880, and especially during the last decade of 
the 19th century, the attention of the people has been given 
to the intellectual, moral, and material advancement of the state. 
The white race has boon dominant in politics since 1875. The 
legislation passed sinco that time marks a distinct advance 
and betterment for all classes. High licence and prohibitory 
legislation make the sale of intoxicants illogal in all counties 
except fourteen. The law regulating distribution of school funds 
gives decided advantages to the counties whore blacks largely 
predominate, and allows in those counties a torm of from a even 
to nine months. The white population pays nine- tenths of 
the school tax. Railways are required to furnish separate and 
oqually good accommodation for white and coloured passengers. 
Legislation amply protects the labouring classes in their rights. 
Liberal inducements in the way of exemption from taxation are 
offered to investments in manufactures, and full protection 
is affordod to vested capital. The Constitutional Convention of 
1890 changed the organic law in several important particulars. 
Elections are by secret ballot, each voter marking without 
assistance the names of the persons voted for. “Eveiy male 
inhabitant of this state, except idiots, insane persons, and Indians 
not taxed, who is a citizen 01 the United States, twenty-one years 
old and upwards, who has resided in this state two yean, and one 
year in the election district, or in the incorporated city or town in 
which he offers to vote, and who is duly registered as provided in 
this article, and who has never been convicted of bribery, burglary, 
theft, arson, obtaining money or goods under false pretences, per- 
jury, forgery, embezzlement, or bigamy, and who has paid, on or 
before the 1st day of February of the year in which lie shall offer 
to vote, all taxes which may have been legally required of him, 
and which he has had an opportunity of paying according to law, 
for the two preceding years, and who shall produce to the officers 
holding the election satisfactory evidence that he has paid said 
taxes, ib declared to be a qualified elector ; but any ministor of the 
Gospel in charge of an organized church shall be entitled to vote 
after six months’ residence in the election district, if otherwise 

S nalified.” (Constitution of 1890, sec. 241.) It is also provided 
rnt a uniform poll tax of two dollars, to be used solely in aid of 
the common schools, shall be imposed on every male inhabitant 
botween the ages of twenty-one and sixty years. Eleotors must bo 
duly registered at least lour months before any election in which 
they may offer to vote, and “every elector snail, in addition to 
the foregoing qualifications, be able to read any section of the 
Constitution of this state ; or he shall be able to understand the 
same when read to him, or givo a reasonable interpretation 
thereof.” Elections for state ana county officers occur every four 
yearn. The governor, stato treasurer, stato auditor, county 
sheriffs and treasurers, and certain other officers are not eligible 
for immediate re-election. Corporations can be formed under 
general laws only. Property rights of married women are fully 
protected. While the new qualifications for voting have ban-ed 
from the polls many illiterates of both raoes, tho state has since 
1880 been offering equal school facilities to all, and ample oppor- 
tunity for becoming qualified. The careful restrictions placed 
upon the use of the ballot have excluded chiefly unworthy and 
inconsiderate voters. These laws have evidently allayed political 
excitement, and promoted among the labouring classes attention 
to private business and the means afforded for education. The 
accumulation of property by those classes has been greater during 
the last decade or the 19th century than during any equal preceding 
period. This legislation has gone far towards solving the problem 
of tho satisfactory co-existenco of the white and black races in the 
state. (R. B. F.) 
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Mississippi River.— A general account of the 
Mississippi river and of its valley is given in the earlier 
volumes (ninth edition) of this work (vol.xvi.,pp. 518-521). 
We are here concerned with the history of the improve- 
ment works which have been carried out in it since 1880. 

The distance from St Paul to St Louis, by the river, 
is 698 miles. On this portion an attempt is being made 
to obtain at least 4^ feet of water at all stages, from St 
Paul to the Missouri river, and 6 feet thence to St Louis. 
Below St Paul the low-water depths were sometimes not 
more than 2 feet. The usual methods for regulating rivers 
are followed : lateral channels are closed, excessive widths 
are reduced by spurs and closing side channels, caving 
banks are protected, and dredging is used. At I)es Moines 
a ship canal, with locks, has been built to avoid the 
rapids, and at Rock Island a channel has been cut in the 
rock. From St Louis to Cairo, at the mouth of the 
Ohio, the Mississippi carries all the sediment from the 
Missouri, at the mouth of which it changes from a clear to 
a muddy stream. In contraction works here, accordingly, 
hurdles of piles and brush aro used instead of the solid 
spurs of the upper river. They have had surprising 
results in building up new banks. Caving banks have 
been protected by mattresses similar to those used on the 
lower river, but, partly on account of lesser depths of 
water, much lighter mattresses can be used. Two pump- 
ing dredges with a capacity of 1000 cubic yards of sand 
per hour have been built, with which it is hoped to main- 
tain low-water depths of 6 feet instead of 34 or 4 feet. 
The depth ultimately desired is 8 feet. Above Cairo 
there had been expended, under the present projects for 
improving the river, about $17,000,000 up to 1898. 

Of tho tributaries to the Mississippi, the Ohio is commercially 
the most important, as it carries coat from Pittsburg to all points 
Th* Ohio, oolow. Works for its improvement, on the same 

9 ua general principles os those for tho Upper Mississippi, 
have boon going on for many years, the aim being to get 6 feet 
of water at low stages. This is impracticable immediately below 
Pittsburg (1000 miles above the mouth of the Ohio), on account of 
the small low- water flow. Accordingly locks and movable dams 
are being constructed to give navigable pools during low water. Six 
have boon completed or aro in course of construction, and Congress 
has required an estimate for twelve more, carrying the system 
down to Marietta. Each lock and dam cos Lb about $800,000. 

Tho Lower Missouri river has a slope nearly double 
Mtaan W ^at of the Mississippi below Cairo ; its low- water 
mttBoun. j| ow ma y gi n k to ^ part of its high-water flow, or 
to 15,000 cubic feet per second : its average sediment for one year 
was part by weight of tho water, rising to a maximum of 
part. A good deal of money has been spent in attempting to im- 
prove it by works of regulation, but, as might he expected in a 
river of such characteristics, with limited success. 

The principal expenditure for the improvement of the 
Mississippi river below Cairo has been since 1879 under 
the control of tho Mississippi River Commission, the 
jurisdiction of which extends from Cairo to the head of 
the passes, a distance of 1060 miles by the river. The 
plan adopted by the commission was tliat usually followed 
on such rivers, namely, to protect the banks whon caving 
existed or was to be feared, and to build contracting 
works when the widths exceeded about 3500 feet and the 
low-water navigation was difficult. The low-water depths 
were sometimes 4J or 5 feet ; it was proposed to obtain 10. 
In addition the use of levees was adopted as an important 
part of “ any general and systematic plan for the improve- 
ment of the river and the prevention of destructive floods.” 

In protecting the banks, mattresses of brush or small trees, woven 
like basket-work, were sunk on the portion of the bank at the time 
iTfsrfras under water, by throwing rubble stone upon them, an 
* excess of stone being used. A common size of 
mattress was 800 feet long, counted along the bank, by 250 feet 
wide. Sometimes a width of 300 feet was used, and lengths have 
reached 2000 feet The depth of water was often from 60 to 100 
feet. At first these mats wore light structures, but the loss of 


large quantities of hank protection by the caving of the hank® 
behind them, or by scour at their channel edges, forced the com- 
mission steadily to increase the thickness and strength of tho 
mattress, so that the oost of i he linear foot of bank protection, 
measured along the bank, rose from $8 or $10 to $80 in the later 
work. The structure of the mattress was also changed, so that its 
longitudinal strength became that of the strands or wires which 
replaced the binding poles formerly used, and its thickness that of 
the fascines which replaced the brush. Even in the stronger 
types of bank protection there have been failures, and the per- 
manence of tho present type is not fully assured. At first the 
portion of bank out of water waB graded to a gentle slope and 
then covered by a mattress built in place ; later, rubble stone was 
used instead, and was muoh more satisfactory. Where stone is 
costly, as on the lower river, concrete slabs have been experi- 
mented with, both for the upper hank and for sinking mattresses. 

The contraction works adopted were systems of spurs or pile 
dykes, running out from the shore nearly to the line of the pro- 
posed channel. Each dyke consisted of from one to conirmeikm 
four parallel rows of piles, tho interval between rows 
being about 20 feet, and between piles in a row 8 or X0 feet The 
piles and rows were strongly braced and tied together, and in 
many cases brush was woven into the upper row, forming a 
huralo, in order further to diminish the velocity of the water 
below the spur. At Baleshed, 540 miles below Cairo, an area of 
700 acres was built up 20 feot in a few years by such spurs. 
Similar dykes wore used to close waterways behind islands. This 
system of contraction works and bank protection was applied to 
two stretches of tho river. The first, at Plum Point, 166 miles 
below Cairo, was 18 miles long, and was oarried well towards corn- 
lotion, the navigable depths being increased from a minimum of 

feet to 9 or 10 feet in ordinary seasons. The second, at Lake 
Providence, 542 miles below Cairo, was 19 miles long, and vras 
not nearly completed. At one time a prohibition by Congress of 
the use of bank revetment, followed by a lack of funds, led to a large 
loss of work caused by changos in the river. By 1893 there had 
been expended at Plum Point $3,600,000, and at Lake Providence 
$3,200,000. It was evident that the cost of the proposed improve- 
ment, which had boon estimated at $33,000,000 oy a majority 
of the commission in 1881, would really be several times that 
amount, and that the works would require heavy expense for 
their maintenance and many years for their execution. Naviga- 
tion interests demanded more speedy rolief. 

The commission then began building powerful pumping dredges, 
and in 1900 had nine in operation. Centrifugal pumps are used, 
the suction pipes being at the bow and the discharge - 
at the stern through a line of pipes about 1000 feet 99 * 
long supported on pontoons. Water jets or cutters Btir up the 
material to be dredged before it enters the suction pipes. Tho 
largest of the dredges had two entiroly independent pumps, each 
having discharge pipes 33 inches in diameter. Its engines had 
2000 horse-power. During test trials its average delivery of sand 
was 4920 cubic yards per hour. It cost $217,000. The later 
drodges, of a more convenient size, have a capacity of about 1000 
cubic yards of sand per hour, tho velocity m the 32- to 34-incli 
discharge pipes being from 10 to 15 feet per second. They cost 
from $86,000 to $120,000, and their working during a low- water 
season costs about $20,000. These dredges begin work on a bar 
where trouble is feared before the river reaches its lowest stage, 
and mako a cut through it. A common cut is 2000 feet long uy 
250 feet wide, and 8 or 4 feot deep. They have rendered muon 
service to navigation, and the aim now is to maintain with them 
low-water navigable depths of 9 feet. 

In 1882 occurred one of the greatest floods known on the 
Mississippi, and extensive measurements of it were made. A 
maximum flood of 1,900,000 cubic feot per second , 

crossed the latitude of Cairo. Much of it escaped into Lr 

the bottom lands, which are below the level of greet floods, and 
flowed through them to rejoin tho river below. The flow in the 
river proper at Lake Providence, 542 miles below Cairo, was thus 
reduced to about 1,000,000 feet per second, while if the river had 
been confined by levees, the flow between them would have been 
double, or about 2,000,000 cubic feet per second. The volume of 
the levees in 1882 waB about 83,000,000 cubic yards, and by SOtli 
June 1899 had been increased to about 137,000,000 cubic yards, of 
which the United States has built about one-half, and has ex- 
pended on them about $14,000,000. The length of levees is about 

1400 miles, and, with the exception of a gap of about 50 miles of 
broken lovees on the west bank below Memphis, is continuous 
save where interrupted by tributaries or by highlands, from New 
Madrid, or 80 miles below Cairo, to Fort Jackson, 1039 miles below 
Cairo. The width of the interval between levees on the opposite 
banks of tho river varies greatly ; in many places the levees are 
built much nearer the normal margin of the river than is consist- 
ent with keeping the flood heights as low as possible. This lias 
arisen from two causes : firstly, to give protection to lands already 
cultivated, which lie usually near the bank of the river ; secondly, 
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4u avoid the lower ground, which, owing to the peculiar formation, is 
found as one goes hook from the river. Another ill result of this 
nearn e ss of the levees to the bank of the river is the loss of levees 
by caving, which was over 4,000,000 cubic yards in 1898-99, and 
can only he prevented by bank protection costing 9150,000 per 
mile, to protect a levee jperhapa 16 feet high costing about 930,000 
per mile. The levees have top widths or 8 feet, fide slopes of 4, 
and banquettes when their heights exceed about 10 feet. The 
grades of the levees are usually 8 feet above the highest water, 
and have to be raised from year to year os greater confinement of 
wafer gives greater flood heights. When this system is com- 
pleted, there will probably be hundreds of miles of levee with 
heights exceeding 14 feet. In 1888 a majority of the Mississippi 
River Commission estimated the cost of a system of levees from 
Commerce, Missouri, 88 miles above Cairo, to Fort Jackson, 1029 
miles below Cairo, at 911,448,000. In 1899, after about 
928,000,000 had been spent on levees by the United States and by 
the local authorities, the commission submitted an estimate for 
additional work on levees, amounting to 124,000,000 cubic yards 
and costing $22,000,000. The effect of the levees has been to 
increase flood hoights. A conspicuous example is that on Lake 
Providence, where the maximum gauge heights since 1879 have 
risen from 88*8 feet in 1882 to 44*6 in 1897, or by 6 '2 feet. 
Captain Newcomer, the local engineer, estimates that perfect 
confinement of the water will increase this maximum gauge reading 
to 49*5, a total increase of 11*2 feet. Though the Mississippi 
River Commission was forbidden by Congress to build levees to 
protect lands from overflow, a majority of its members believed 
them useful for the purpose of navigation improvement. Since 
1882 no less than 928,000,000 has been expended on levees. 
This enormous expenditure has effected no sonsiblo improvement 
in the navigation of the river at low stages, and at other stages 
no improvement was needed for the purposes of navigation. 
About $37,000,000 has been appropriated for the commission 
work below Cairo since 1879. 

In 1879 Mr J. B. Eads, the contractor for the South Pass 
jetties, obtained a channel through the pass having a depth of 
Q 30 feot, the original depth on the bar having been 9 

South hums. f ee ^ an d thus earned his final payment for the jetties. 
Ho used essentially the plan of a Government board of engineers, 
on which Congress gave him the contract, without competition. 
His original contract was for a channel 30 foot deep and 350 feet 
wide, buff Congress subsequently removed this restriction on the 
width without making a corresponding reduction in the price. 
The works were requirod to be “permanent works by which Baid 
channel may be maintained for all time after tlioir completion.” 
He was entitled by law to $100,000 per annum for maintenance of 
a channel 26 feet deep and 200 feet wide through the jottios, and a 
central depth of 30 feet, and of 26 feet deep through tho pass, 
until 1901. By the aid of dredging, this channel has thus far, 
with interruptions, been maintained ; but these interruptions 
were for 174 days in 1897, and 63 days in 1898. In 1891 a 
crevasse occurred about 2 miles from the head of South Pass, 
from Pass h POutre to the gulf, and gradually increased until 
it was 2000 feet wide in 1894. The contractors heirs made re- 
peated efforts to close it, but in vain, and now the United 
States has undertaken the work. This crovasse, by lowering the 
water surface at the head of South Pass, diminished the flow 
through the pass, which has decreased somewhat in size. At the 
sea end of the jetties delta-building has gone on, so that dredging 
has been needed there. Of the curves of depth at the sea end of 
the jetties, the 60, 70, 80, 90, and 100 feot curves each advanced, 
between 1877 and 1897, from 92 to 108 feet annually, and the 40 
and 60 feet curves advanced respectively about 62 and 62 feet. 
The difficulties in the South Pass have led Congress to require a 
plan to be made for improving tho South-West Pass, which is 
much longer, and where the delta-advance at tho sea end is much 
more rapid. 

See the Annual Reports of the Chief of Engineers, U.S.A., 
since 1879. (o. B. o.) 

Mlssolonffhl or NlMOlonffhl, a city of 
Greece, on the north side of the Gulf of Patras, about 
7 miles from the coast It is the chief town of tho pro- 
vince of Acarnania and AStolia. Population about 10,000. 

Missoula, a city of Montana, TT.S.A, capital of 
Missoula county, on CSark fork of the Columbia river, 
at the mouth of the Bitter Boot, in the western part 
of the state, at an altitude of 3197 feet. It is on the 
main line of the Northern Pacific Bail way, at the junction 
of a branch from the Bitter Boot valley, and is situated 
in the level valley, on which the town is regularly laid 
out. It is the seat of the University of Montana, a 
non-sectarian institution, founded in 1895. In 1899 this 
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had 12 instructors and was attended by 208 student^ 
of whom 108 were women. Near it is the United States 
military post of Port Missoula. Population (1890), 3426 ; 
(1900), 4366, of whom 1020 were foreign-bom and 34 
were negroes. 

Missouri, a central state of the American Union, 
lying between about 36° and 40° 30' N. and 89° 2 # and 
95“ 44' W. Its population in 1890 was 2,679,184, or 
39 persons to the square mile. The native-born population 
in 1890 was 2,444,315; the foreign-bora, 234,869. 51*7 
per cent, of the population were males. The white popula- 
tion by the same census was 2,528,458, and the coloured, 
150,726. There were, in 1890, 705,718 persons entitled 
to the privilege of voting. The population of the state in 
1900 was 3,106,665, giving a density of 45*2 to the 
square mile, and was made up as follows: — 1,595,710 
(51*4 per cent.) wore males and 1,510,955 (48*6 per cent.) 
females; 2,890,286 native-born and 216,379 (7*0 per cent.) 
foreign-born; 2,944,843 were white and 161,822 (5*2 per 
cent.) coloured, of whom 161,234 were negroes, 449 
Chinese, 9 Japanese, and 130 Indians. The death-rate in 
1900 was about 12 ‘25 per cent. The urban population, 

: classing as such all persons in cities of 8000 inhabitants 
or over, was 955,563, or 30*8 per cent, of the total popula- 
tion, as against 26*3 per cent, in 1890. St Louis, the chief 
city, had in 1880 a population of 350,518; in 1890, 
451,770 ; and in 1900, 575,238. Kansas City, on tho 
western border, next in importance, had in 1880 a popula- 
tion of 55,785 ; in 1890, 132,716 ; in 1900, 163,752. St 
Joseph, in the north-west, had in 1880, 32,431 ; in 1890, 
52,324 ; in 1900, 102,979. Hannibal, in the north-east, 
had in 1880, 11,074; in 1890, 12,857; in 1900, 12,780. 
Springfield, a thriving railway centre in the south-west, 
had in 1880, 6522; in 1890, 21,850; in 1900, 23,267. 
Joplin, in the extreme south-west, in the centre of a lead 
and zinc mining district, had in 1880, 7038 ; in 1890, 
9943; and in 1900, 26,023. 

Agriculture. — All tho chief cereals, all varieties of fruits, and all 
varieties of grass are found in abundance. Horses and mules are 
raised, and the mule market of St Louis is visited by purchasers 
from every part of the world. For 1899 the cereal products were 
reported to be as follows : corn, 162,916,064 bushels ; wheat, 
11,398,702 bushels; and oats, 20,709,000 bushels. A large crop 
of tobacco is also raised, that for 1899 being estimated at 7,680,000 
lb. The fruit crop for 1899 was valued at $19,600,000. The 
total number of farms in tho state in 1890 was 238,043, with an 
Aggregate acreage of 30,780,290, and a valuation of $109,761,024. 

Minerals . — Coal and iron are found in large quantities, as also are 
clays for fire-brick, marbles, limestone, and sandstone. The most 
important minerals of late years have been the immense deposits 
of lead and zinc in the southern and south-eastern sections, the 
richost of which lie in the counties of Jasper and St Francis. 
The output for the year ending 30th June 1899 was 70,829 tons of 
load ore, and 181,430 tons of zinc ore, tho total valuation of both 
being $9, 1 20, 861. A large increase is mado yearly in the lead and 
zinc product, especially from the south -western part of the state, 
and the area of mining lands is being greatly extended. 

Commerce. — Tho commerce centres at St Louis in the east and 
Kansas City in tho west. Trade with the south-west and with 
Mexico has made great strides since 1880. Foreign shipments of 
flour and grain by railways and river during 1899 wero : flour, 
743,373 barrels ; wheat, 1,006,840 bushels ; corn, 12,285,516 
bushels ; oats, 360,697 bushels. The total amount of freight re- 
ceived at St Louis by rail and river in 1899 was 16,272,482 tons, 
and the total amount shipped was 8,469,598 tons. The shipments 
of cotton for 1899 showed 377,513 bales exported, while 612,446 
bales went to various parts of tho United States. The total value 
of the gross receipts of cotton for the year was about $15,000,000. 
Among other receipts at tho St Louta market for 1899 were : 
lumber and logs, 1,148,124,000 feet; wool, 28,491,626 lb ; sugar, 
204,822,225 lb ; coal, 109,067,876 bushels; butter, 13,729,1881b. 

Banks . — There were, in 1898, 494 banks incorporated under 
the stato law. There wero also 85 private banks and 70 
national banks. The total resources of the banks in the state 
amounted to $117,009,314, distributed as follows: loans and 
discounts, $76,161,897 ; overdrafts by solvent customers, 
$771,803 ; U.S. bonds and other bonds and stocks, $6,292,472 ; real 
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estate, including banking-house, $8,408,262 ; ftirniture and 
fixtures, $678,886 ; due from other tanks, $17,872,044 ; cheques 
and other cash items, $1,816,528 ; U.S. notes of various kinds, 
$6,092,722 j gold ooin, $8,201,406 ; silver and other small coin, 
$669,421 ; all other resources, $148,476. The St Louis bank 
clearings for 1899 reached a total of $1,688,848,208, a gain of more 
than 65 per oent. in ten years. 

Manufactures. —The general statistics of manufactures in 1890 
and 1900, with the percentages of increase during the interven- 
ing decade, arc given in the following table : — 



1890. 

1000. 

Per cent. 
Increase. 

Number of establishments 
Capital .... 
Salaried officials, clerks, 

Ac 

Salaries .... 
Wage - earners, average 
number . • . 

Total wages . 
Miscellaneous oxpeuses . 
Cost of materials used . 
Value of products . 

14,062 

•189,668,640 

18,936* 
•18, 778, 936* 

124,208 

,643,429 

•22,886,666 

•177,682,882 

•824,661,993 

18,764 

$240,888,631 

13,900 

$14,669,606 

184,976 

$60,719,429 

$41,396,906 

$214,988,018 

$386,492,784 

33*5 

81*8 

26 *6 a 
13*1 3 

8*7 

1*8 

80*9 

21*1 

18*8 


A brief summary of the statistics of thirteen leading industries 
follows • 


Number of vain- n t 

Industry. Establish- Capital. 

ments. 

Boots and shoos • . 50 $4,188,979 $11,258,202 

Carriages and waggons . 877 4,019,087 5,588,364 

Cara (steam railway) and 
general shop construc- 
tion and repairs by 

steam railway companies 47 8,176,242 14,246,889 

Clothing, men’s, factory 

product ... 148 4,651,882 8,925,088 

Cotfeo and spice, roasting 

and grinding . . 27 2,517,482 5,266,264 

Confectionery ... 99 2,842,164 5,654,384 

Flouring and grist-mill 

products . . . 1145 11,402,827 26,393,928 

Foundry and machine- 

shop products . . 261 11,606,445 15,073,005 

Lumber and timber pro- 
ducts .... 1197 11,089,799 11,177,529 

Malt liquors ... 49 25,781,930 13,776,905 

Printing and publishing 
(including newspapors 

and periodicals) . . 1100 11,149,288 15,855,949 

Slaughtering and meat 

packiug (wholesale) . 31 7,844,054 42,229,127 

Tobacco and BnufT . . 602 8,011,237 27,847,482 

The throe most important manufacturing contres aro St Louis, 
Kansas City, and St Joseph, in the order named. The products 
of the first named amounted in value to more than 60 per cent, of 
the total products of the Btate. As the foregoing table showH, the 
most important industry in the state is slaughtering and meat 
packing : during the decade 1890-1900 the value of its products 
increased nearly 185 per cent. St Joseph is the principal centre 
of manufacture for tlus industry, and St Louis ranks next. 

Railways. —Several important trunk lines of railway afford 
ample accommodation for passenger and froight traffic. Chief 
among these are the Missouri Pacific ; the Iron Mountain ; the 
St Louis and San Francisco ; the Wabash ; tho Chicago, Bur- 
lington, and Quincy ; tho Atchison, Topeka, and Santa Fc ; the St 
Louis South-Western ; the Missouri, Kansas, and Texas ; and the 
Kansas City, Fort Scott, and Memphis. The total mileage of rail- 
wavs in Missouri in June 1898 was 6762’68. 

Finance. — The financial condition of the state, as fchown in a 
statement prepared by the state auditor, 4th January 1900, is os 
follows 


Total valuation of real estato and porsonal pro- 
perty, as fixed by tho State Board of 
Equalization for 1899 taxes . . . $987,456,906 

Railway, bridge, and telegraph property, includ- 
ing street railway property for 1899 taxes 102,946,600 

Merchants and manufacturers, valuation for 

1899 taxes (estimated) .... 55,125,824 


Total $1,145,529,880 

1 Includes proprietors and firm members, with their salaries. 

3 Decrease. 


Balanoe in treasury, 81st December 1898 • $897,10$ 

Receipts into the state treasury from all 
sources, for all purposes, for the year end- 
ing 80th December 1899 .... 4, 870', 240 

Expenditure during 1899, for all purposes 4,690,861 

Balanoe in treasury, 80th December 1899 677,007 


State Bonded Debt , let January 1900. 

5 3} per cent. 6-20 refunding bonds, due 1st 

July 1907 $5,000 

5 3k per cent. 6-20 refunding bonds, due 1st ® 


October 1907 5,000 

2837 3} per cent. 6-20 refunding bonds, due 1st 

January 1908 2,887,000 

Total bonded debt .... $2,847,000 

School and Seminary Certificates of Indebtedness. 

School certificates, 6 per cent. . . . $2,909,000 

School certificates, 5 per oent. . • . 249,000 

$3,168,000 

Seminary certificates, 6 per cent. . . . $122,000 

Seminary certificates, 6 per cent. . . 1,113,889 

$1,235,889 


The rate of taxation in 1898 was 25 cents on every $100 of the 
valuation. 

Education. — Since 1880 the state univeraity at Columbia, hav- 
ing lost its old buildings by fire, has erected new and commodious 
structures. Its endowment has been increased, its faculty en- 
larged, and its standard of scholarship raised. The high scnools 
have felt the impulse of the new life of the university, and about 
100 of these scnools are now able to prepare their pupils for 
admission to its classes. The number of students enrolled at 
the univeraity in January 1900 was 1000 ; the number of in- 
structors 65. Washington University, a non-sectarian endowed 
institution in St Louis, has increased its endowment funds by 
nearly $4,000,000, has purchased a tract of 150 acres for a new 
site, and is erecting new buildings at an immediate cost of 
$800,000. Tho numbor of students during 1899-1900 was 645, 
of instuctora 99. The St Louis University is the oldest and most 
influential of the Roman Catholic institutions. It was established 
in 1829, and is controlled by the Order of Jesuits. It occupies 
a group of commanding buildings, erectod at a cost of about 
$1,000,000. The faculty of government and instruction numbers 
25. Other colleges and schools, founded in the interests of various 
religious bodies, are increasing in strength and influence. The 
net amount of state school moneys apportioned to the use of 
the public schools in 1898 was $915,866, and tho state school 
enumeration was 980,422, with 15,259 teachers. Tho percentage 
of illiterates is 9*5. In 1900 tho number of persons of school age 
(5 to 20 years inclusive) was 1,105,258. Out *of 866,684 males of 
voting ago, of whom 46,418 wero negroes, 60,327 were illiterate 
(unable to write), of whom 14,829 were negroes. 

Penal and Charitable Institutions. — The state penitentiary is 
situated at Jefferson City, the capital. On 1st January 1901 it 
contained 2116 convicts. Other state institutions are an insane 
hospital at Fulton, with 566 patients in 1896 ; one at St Joseph, 
with 714 inmates ; and another at Nevada with 466. There are 
also tho following schools : (1) the Missouri school for the blind, 
at St Louis, with 116 scholars ; a school for the deaf and dumb at 
Fulton, with 892 scholars j a reform school for boys at Boonville, 
with 160 boys ; a reform school for girls at Chillicothe, with 63 
girls. 

Religion. — The Roman Catholic Church was, for many years 
after the early settlement of the state, the only religious organiza- 
tion. Many Protestant bodies, however, now share with that 
Church in tne religious work of the state. In 1896 the number of 
communicants in the leading denominations was reported as 
follows: Roman Catholics. 160,000; Methodists, 160,000; Baptists, 
150,000 ; Disciples of Christ, 95,000 ; Presbyterians, 50,000 ; 
Lutherans, 25,000 ; Episcopalians, 6406. Denominational col- 
leges are supported by most of these sects. 

Politics. — Missouri has given a large plurality to the Democratic 
candidate at evory Presidential election since 1872. The vote for 
President for the elections specified was given as follows : — 

1888, Democratic, 261,974 Republican, 286,257 ' • 

1892 „ 268,398 „ 226,918 

1896 „ 363,667 „ 804,940 

1900 „ 851,912 „ 314,091 

The vote of St Louis in 1896 was : for Bryan (Democrat), 50,091, 
and for McKinley (Republican), 66,708; in 1900, for the same 
candidates, 69, 931 and 60,697 respectively. No important changes 
have been made in the state constitution since 1875, when the 
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tpttmvi oooitltatiomrM drawn up by * convention called for that 
purpose, and vu ratified by the people. (m. s. s.) 

MlMOUrl River, the main western branch of the 
Mississippi river, U.S.A. It rises in three streams in the 
Rocky Mountains of south-western Montana, the Jefferson, 
Madison, and Gallatin rivers, which unite at the foot of 
Gallatin Valley ; thence the river flows north, out of the 
mountain region into the plains, which it traverses in a 
course at fint north-east, then east, flowing down the 
general slope. Entering North Dakota the river turns 
gradually to the south-east, then south, and again south- 
east, traversing both North and South Dakota. It forms 
the eastern boundary of Nebraska and part of Kansas, 
and crosses Missouri in an easterly course to its junction 
with the Mississippi a few miles above St Louis. Its 
entire length is 3475 miles, and it drains an area of 
527,155 square miles, or more than one-sixth of the area 
/ of the United States, excluding Alaska. As its longest 
and largest affluent, it is properly the main source of the 
Mississippi. Of the three sources of the Missouri, the 
middle stream, Madison river, rises in Yellowstone National 
Park, and is fed by geysers and hot springs. Yellowstone 
river, a right-hand tributary, rises just south of Yellow- 
stone National Park, flows through it, and joins the 
Missouri at the eastern boundary of Montana. On this 
stream, within the park, are Yellowstone Lake, the Great 
Falls (300 feet high), and the canon, features which con- 
stitute some of the finest scenery of the United States. 
In the Dakotas many small but long streams join it, 
among them the Little Missouri from the Bad Lands, and 
the Cheyenne from the Black Hills. In Nebraska come 
the muddy waters of the Platte, which rises in two large 
branches in Colorado. At Kansas City the Missouri is 
joined by Kansas river, a stream of the plains. On the 
left the Missouri is fed by Sun, Marias, and Milk rivers, 
which rise in Mission Range in western Montana, and 
farther down by the James, the Big Sioux, and many 
smaller streams. Owing to the vast amount of detritus 
which its waters collect in its long course over the plains, 
the Missouri is at all times thick with mud, and well 
deserves its familiar cognomen of “Big Muddy.” The 
Missouri is navigable at high water to the Great Falls, 
near the city of that name in Montana ; and even now, in 
spite of the competition of the railways, carries a large 
amount of freight. Upon it are situated many cities, the 
principal of which are Kansas City, Mo., St Joseph, Mo., 
and Omaha, Neb. (h. g*.) 

Mistral. Fr4d6rlc (1830 ), Provencal poet, 

was bom at Maillane (Bouches - du - Rh 6 no) on 8 th Sep- 
tember 1830. In the autobiographical sketch prefixed 
to the Isclo d'Or (1876) he tells us, with groat simplicity 
and charm, all that is worth knowing of his early life. 
His father was a prosperous farmer, and his mother a 
simple and religious woman of the people, who first 
taught him to love all the songs and legends of the 
country. In these early days on the farm he received 
those first impressions which were destined to constitute 
one of the chief beauties of Mireio. “ Mon enfance pre- 
miere se passa done k la ferme, en compagnie des laboureurs, 
des faucheurs et des p&tres. Je me souviens toujours de 
cette Epoque avec dElices. . . In his ninth year Mistral 
was sent to a small school at Avignon, where he was very 
wretched at first, regretting the free outdoor life of the 
country. Gradually, however, his studies attracted him, 
above all the poetry of Homer and Virgil ; and he trans- 
lated the latter’s first eclogue, showing his efforts to a 
young schoolfellow, A. Mathieu, who was destined to 
play a port in the foundation of the FElibrige. When 
Roumanille (see Provencal Literature, Modern) be- 


came an usher at Mistral's school, the two, fired by 
the same love of poetry and of their native Provence, 
soon became dose friends. “ Voilh l’aube quo mon tone 
attendait pour s'Eveiller k la lumi&re,” he exclaimed, on 
reading Roumanille’s first dialect poems; and he goes 
on to say : “ EmbrasEs tous les deux du dEsir de rdever 
le parler de nos mires, nous Etuditones ensemble les 
vieux livres Provengaux, et nous nous propostones de 
restaurer la langue selon ses traditions et caraotferes natio- 
naux.” On leaving school (1847) he returned to Maillane, 
where he sketched a pastoral poem in four cantos (Li 
Mei&soun). With all his love for the country, he soon 
realized that life on a farm did not satisfy his ambition. 
So he went to study law at Aix, where he contributed his 
first published poems to Roumanille’s Li Prowoenqalo 
(1852). He had become licencie en droit the year before, 
but now decided on a literary career. The FElibrige was 
founded in 1854, and five years later appeared Mirtio, the 
masterpiece not only of Mistral, but so far of the entire 
school. It was everywhere hailed with enthusiasm: 
Lamartine wrote a panegyric on it, Gounod set its theme 
to music, and several translations appeared. The tale 
itself was nothing — the old story of a rich girl and her 
poor lover, kept apart by the girl’s parents. Mireille, in 
despair, wanders along a wide tract of country to the 
church of the Trois-Maries, in the hope that these may aid 
her. But the effort was too great : she sinks exhausted, 
and dies in the presence of her stricken parents and her 
frenzied lover. Into this simple web Mistral has woven 
descriptions of Provengal life, scenery, character, customs, 
and legends that raise the poem to the dignity of a 
rustic epic, unique in literature. Nothing is forced : 
every detail is filled into the framework of the whole with 
a cunning which the poet was never again to attain. In 
the first lines he invokes Homer ; and the Greek nature of 
his epic lias been dwelt on by all its critics, from Lamar- 
tine to Gaston Paris. It is indeed Greek in its truth to 
nature, in the simplicity of its presentment, and in the 
perfection of its manner. There is no deep psychology in the 
characters, but thon the people depicted are simple rustic 
folk, who wear their hearts on their sleeve, and whose 
inner lives and motives do not require, nay, would not 
bear, the dissecting-knife of a Bourget. Calendau (1867), 
the story of a princess held in bondage by a ruthless 
brigand, and oventually rescued by a youthful hero, is a 
comparative failure. There are many purple patches, but 
an epic must be judged as a whole, not piecemeal. The 
description of scenery is again masterly ; but the old lore, 
which had charmed all readers in Mirtio, here becomes 
wearisome, its introduction being forced, not inevitable. 
The characters are mere symbols — indeed, the whole poem 
is obviously an allegory, the princess standing for Provence, 
the brigand for France, and the young lover for the 
FElibrige. Mistral lavished enormous labour on this work, 
which probably accounts for its lack of spontaneity, aB 
also for the love he bears it (“MalgrE la bienveillance do 
tous les joumaux, le public en gEnEral se montra moins em- 
pressE pour Calendal que pour Mireille ; non pas que 
le premier contienne moins de poEsie, mais parce que 
dans Mireille la nature prEdomine, et dans Pautre, k 
mon sens, e’est Pimagination. J’ai croyance pourtant 
que, si un jour ce pays n ; est plus EmasculE par une Educa- 
tion fausse, beaucoup prendront plaisir k lire Calendal 
In 1876 (the same year in which he married Mile Mane 
Riviire, of Dijon) was published the volume Lis Isdo d*Or 
— a collection of the shorter poems Mistral had composed 
from the year 1848 onwards. Here he is again at his 
very best. Old legends, sirventes (mostly, as in mediaeval 
times, poems with a tendency), and lyrics — all are admir- 
able. Even the pikes d' occasion may be reckoned with 
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the best of their kind. Two piece*, the Coupe and the 
Princesse, &rou*ed violent controversy on their first appear- 
ance. They reproduce, in effect, the theme of Calendau , 
and Mistral was accused of trying to how discord between 
the north and south of France. Needless to say, he was 
altogether innocent of such a design. His earnest desire 
to awaken in the Provencals a sense of their past achieve- 
ment was not only coirqiatible with a love of the whole 
of France, but insei>aiuble from it. Nerto (1884) is a 
charming tale of Avignon in the olden days, in which a 
girl’s purity triumphs over her lover’s base designs and 
leads him to nobler thoughts. There is little individuality 
in the characters, which should rather be regarded as 
types ; and we feel no terror or pity at the tragic close. 
But wo are carried along by Mistral’s art and by 
the brilliancy of his episodes; and though comparisons 
with Ariosto, that have so often been instituted, arc alto- 
gether beside the mark, our poet has here achmved the 
object he had in view : he has told a pretty tale — it is 
almost a fairy tale — and he has imbued it with the projKsr 
touch of local colour and with the true spirit of romance. 
The play La Rhino Jano (1890) is a complete failure, if 
judged from the dramatic standpoint: it is rather a 
brilliant panorama, a series of stage pictures, and the 
characters neither Jive nor arouse our symjmthy. In the 
great epic on the lthone {Lou Pouhno ddn Rowe , 1897), 
the poet depicts the former barge-life of that river, and 
intertwines his narrative with the legends clustering round 
its banks, and with a graceful love episode. For the first 
time he employs blank verso, and uses it with great 
mastery ; the linos roll on with a fine volume of sound. 
But his chief failing reappears in an accentuated form : the 
ancient loro is overdone, and produces a sense of weari- 
ness. A splendid piece of work is Lou Tresor d<kt Fdli * 
brige (1886), which is fit to rank with Littrd’s great 
French dictionary. In these two volumes Mistral has 
deposited with loving care every word and phrase, every 
proverb, every scrap of legend that he had gathered during 
his many years’ journeying* in the south of France. 

An nxoHllent litnmry appreciation of the poet is that by Gaston 
Paris, Fr&Mric Mistral (originally in the JUvue rfe Paris, October 
and November 1894 ; then in Ptnseurs et Pottes , Paris, 1896). 
More elaborate accounts are Wki.tkr, Frhdhric Mistral , Marburg 
(1899) ; and Downkr, FrMric Mistral , New York, 1901 (with a 
full bibliography). 

Mitcham (the Michelham, “great village,” of 
Domesday Book), a suburb of London, in the Wimbledon 
parliamentary division of Surrey, 10 miles south of London 
Bridge by rail. Mitcham Common covers an area of 480 
acres, and affords one of the best golf-courses near 
London. The neighbourhood abounds in market gardens 
and plantations of aromatic herbs for the manufacture 
of scents and essences. Population (1901), 14,904. 

Mitchell, Donald Grant (1822 ), 

American author, was born in Norwich, Connecticut, on 
tho 1 2th of April 1822. Ho graduated at Yale College 
in 1841 ; studied law, but soon took up literature as his 
profession. Throughout his life he showed a particular 
interest in agricultural aud horticultural pursuits, which 
he followed at first in pursuit of health. He has pro- 
duced books of travel ; volumes of essays on rural themes, 
of which My Farm of Edgeivood (1863) is the best; 
Bketchy studies of English monarchs and of English and 
American literature ; and a character-novel entitled Doctor 
Johns (1866), &c. ; but is best known as the author, 
under the pseudonym of “Ik Marvel,” of the gently 
sentimental essays contained in the volumes Reveries of 
a Bachelor \ or a Book of the Heart (1850), and Dream 
Life, a Fable of the Seasons (1851), long popular in the 
United States, especially during the latter years of the 


-MITFO ED 

first literary period in (hat country, in which reminiscentia! 
egotism of the school of Irving had affected many writers 
and readers. 

Mltchdl, Silas Weir (1829 ), American 

physician and author, was born in Philadelphia on the 
15th of February 1829. He studied Bt the University of 
Pennsylvania in that city, and received the degree of 
M.D. at Jefferson Medical College in 1850. During # the 
Civil War he had charge of the governmental wards for 
nervous injuries and maladies at Turner’s Lane Hospital, 
Philadelphia, and at the close of the war became a 
specialist in nervous diseases, contributing numerous 
articles to medical and other scientific journals, and 
attaining a high place in his profession and in various 
academies and societies. While working in his chosen 
field as a physician, in 1863, he wrote a clever short 
story, combining physiological and psychological problems, 
entitled The Case of George Dedlow , which appeared 
in the Atlantic Monthly. Thenceforward Dr Mitchell, 
as a writer, divided his attention between professional 
and literary pursuits. In the former field he produced 
monographs on rattlesnake poison, on intellectual hygiene, 
on injuries to the nerves, on neurasthenia, on nervous 
diseases of women, on the effects of gunshot wounds upon 
the nervous system, and on the relations between nurse, 
physician, and patient; while in tho latter he wrote 
juvenile stories, several volumes of respectable verse, and 
prose fiction of varying merit, which, however, gave him 
a leading place among the American authors of the close 
of the 19th century. His short stories, with the exception 
of the strong tale already named, are sketches rather than 
finished results; but his historical novels Hugh Wynne, 
Free Quaker (1897) and The Adventures of Francois (1898) 
take high rank amongst the best efforts in this branch 
of fiction. 

Mitford, William (1744-1827), English his- 
torian, was the elder of the two sons of John Mitford, a 
barrister, who lived near Beaulieu, at the edgo of the New 
Forest. Here, at Exbury House, his father’s property, 
Mitford was born on the 10th of February 1744. He was 
educated at Clieam School, under tho picturesque writer 
William Gilpin, but at the age of fifteen a severe illness 
led to his being removed, and after two years of idleness 
Mitford was sent, in July 1761, as a gentleman commoner 
to Queen’s College, Oxford. In this year his father died, 
and left him the Exbury property and a considerable 
fortune. Mitford, therefore, being “very much his own 
master, was easily led to prefer amusement to study.” 
He left Oxford (where the only sign of assiduity he had 
shown was to attend the lectures of Blackstone) without 
a degree, in 1763, and proceeded to the Middle Temple. 
But gradually he began to feel a curiosity “to become 
acquainted with the celebrated writings of the Greeks in 
theii own language,” and when he married Miss Fanny 
Molloy in 1766, and retired to Exbury for the rest of his 
life, he made the study of the Greek language and litera- 
ture “without the assistance of any instructor” his 
constant hobby and occupation. After ten years passed 
in this way, his wife died, and in October 1776 Mitford 
went abroad. He was encouraged by French scholars 
whom he met in Paris, Avignon, and Nice to give himself 
systematically to the study of Greek history. But it 
was Gibbon, with whom he was closely associated when 
they both were officers in the South Hampshire Militia, 
who definitely suggested to Mitford the form which hiB 
work should take. In 1784 the first of the volumes of his 
History of Greece appeared, and the fifth and last of these 
quartos was published in 1810, after which the state of 
Mitford’s eyesight and other physical infirmities, including 
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4 loss of memory, forbade his continuation of the enterprise, 
although he painfully revised successive new editions. 
While his great book was slowly progressing, Mitford was 
engaged in a certain amount of public activity. He was a 
member of the House of Commons, with intervals, from 
1785 to 1818, and he was for many years verderer of the 
New Forest and a county magistrate. It does not appear 
tha^ at any time in his life William Mitford visited Greece. 
After a long and enfeebling illness he died at Exbury on 
his eighty -third birthday, 10th February 1827. In 
addition to his famous History of Greece , he published a 
few smaller works, most of them of a subsidiary character. 
Of these the most important was an Essay on the Harmony 
of La,ngmge y 1774. The style of Mitford is natural and 
lucid, but without any of the rich colour of Gibbon. He 
affected some oddities both of language and of orthography, 
for which he was censured and which he endeavoured to 
revise. But his political opinions, applied to the con- 
stitutions of the Greek republics, were still more severely 
treated, since Mitford was an impassioned anti-Jacobin, 
and thought that a king could do no wrong. His 
partiality for a monarchical form of government led him 
to be unjust to the Athenians. Hence his History of 
Greece, after having had no j)eer in Euroj>ean literature for 
half a century, faded in interest on the appearance of the 
more democratic work of Grote. Clinton, too, in his Fasti 
Hellenic i, charged Mitford with “ a general negligence of 
dates, 7 ' though admitting that in his philosophical range 
“ he is far superior to any former writer ” on Greek history. 
Byron, who dilated on. Mitford’s shortcomings, nevertheless 
declared that he was “perhaps the best of all modern 
historians altogether.” This Mitford certainly is not, but 
his pre-eminence in the little school of English historians 
who succeeded Hume and Gibbon it would be easier to 
maintain. (k. g.) 

Mithras • — The cult of Mithras is one of the most 
important Eastern cults which were introduced at Borne. 
The god was worshipped before the separation of the 
Iranian from the Indian Aryans. Among the early 
Persians he held a foremost place with Aliura-Mazda and 
Anahita. In the Avesta ho has become less potent, and 
is one of the gods who serve Ahura-Mazda in his struggle 
against evil. He is the embodiment of created light, and 
is the god of truth. From Iran his worship spread to 
Babylonia, where it absorbed Chaldean elements. Old 
Persian gods became identified with the stars adored by 
the Babylonians, and were connected with the theory that 
the soul after death wanders through the region of the 
stars. From Babylon Mithras travelled to Pontus and 
Cappadocia, and while little known to the Greeks, was 
brought to Home by soldiers and slaves. He is first 
mentioned by Statius in the Thehais, a.d. 90. The oldest 
known Roman Mithras inscriptions date from Trajan and 
Hadrian. First favoured by the lower classes, the cult 
spread upwards. Sculptures represent Mithras as (1) 
a boy with Phrygian cap, omerging from a rock and 
holding a torch, probably signifying Mithras as god of 
light, gilding the mountains ; (2) shooting a rock whence 
comes a stream from which a man takes water : here he 
is the mythical bowman who causes rain to come upon 
the earth ; (3) stabbing a bull : a serpent and a dog lick 
the blood, a scorpion grips the bull, a raven stands by, 
aAd boys hold torches : here the bull is the first creature 
made by Ahura-Mazda, the death of which is necessary 
for the creation of plants and animals ; the scorpion is 
the animal of Angra-Manyu (Ahriman), who tries to hinder 
the work of Ahura-Mazda ; the serpent is the symbol of 
the earth enriched by the bull’s blood ; the dog catches 
the soul of the bull for new uses ; the raven is probably 
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an emblem of the sun-god, signifying that the sacrifice 
is performed at his command. 

The devotees of Mithras formed a community which 
consisted of seven divisions, Coraces, Grypki, Milites, 
Leones, Per see, Jleliodromi, Patres . At the head of the 
Patres was the Pater Patrum . The Patres do not seem 
to have been necessarily sacerdotes , a class which offered 
the sacrifices and was presided over by a summns pontifex . 
Worship was not conducted in temples. Each Mithraeum 
was a grotto, real or artificial. Existing examples are at 
Rome under the church of S. Clemente, and under the 
Capitol, and at Spoleto. That at Si>oleto had three niches 
at the end for statues of Mithras and the two torch- 
bearers. Before them was a small altar inscribed “Soli 
invicto Mitrae Sacrum.” Near it stood two large stones, 
one triangular and the other conical and perforated. The 
latter may have been an emblem of the rock from which 
Mithras was born. Some caves have two altars and a 
hole for the blood of the bull sacrificed. The Christians 
regarded Mithraism as a dangerous rival of Christianity. 
Its belief in a mediator, in the resurrection, the lustrations 
and the common meal of broad and water wero points of 
contact. Apjmrently the Mithraists made the most of 
these resemblances, as is done in parts of India by Hindus 
who exalt Krishna against Christ. Investigation of early 
Christian worship has proved that it owes nothing to 
Mithraism. The only point still dubious is the origin 
of observing 25th December as Christmas. But the 
heathen Roman observance of 25th December seems to 
date from the Syrian sun worship introduced by Aurelian 
A.D. 270, while belief that Christ was born on 25th 
December can be traced back at Romo to Hippolytus 
c. 220. It is possible that 25th December was attained as 
the result of the strong belief that Christ died on 25th 
March. It was thought that He spent an exact number 
of years on earth, and thus 25th March was chosen for the 
Annunciation and 25th December reckoned from it. 

For bibliography see article “Mithras” in \V. H. Roscher’a 
Lexicon dcr Griechisch-en und lii/mischru My Dialogic (B. G. Teuhnor, 
Leipzig, 1894 -97). * (l. p.) 

Mltrovicza, a town of Hungary, in the county of 
»Szer6m, in the province of Croatia-Slavonia, on the Save, 
with 19,795 inhabitants in 1891, and 11,518 in 1901. 
It has an under realschule, many administrative and other 
offices, and a thriving trade. On its site once stood the 
Roman city of Syrmium, the capital of Pannonia, and later 
of Illyricum, where was bom and buried the Emperor 
Probus, and where dwelt other Roman emperors. Its 
ancient buildings were destroyed by the Turks in 1396 
and 1521. 

Mlttwelda, a town of Germany, on the Zschopau, 
12 miles by rail north of Chemnitz, in the circle of 
Leipzig, kingdom of Saxony. There are an engineering 
and electrotechnical institute, cotton and spinning mills, 
machinery, dye, earthenware, and furniture works. Popu- 
lation (1890), 11,298 ; (1900), 16,117. 

Mlvart, St George (1827-1900), English 
biologist, was born in London on 30th November 1827, 
and educated at Clapham Grammar School, Harrow' and 
King’s College, London, and afterwards at St Mary’s, 
Oscott, since his conversion to Catholicism prevented 
him from going to Oxford. In 1851 ho was called to 
the bar, but his interests were chiefly scientific, and lie 
devoted himself to medical and biological studies. In 
1862 he was appointed lecturer at St Mary’s Hospital 
medical school, in 1869 he became a fellow of the 
Zoological Society, and in 1874 he was appointed pro- 
fessor of biology at University College, London. In 1873 
he had published Lessons in Elementary Anatomy , and 
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a separate essay on Man and Apes. His monograph 
on Aprs written for the Encyclopaedia Britannica was 
incorporated in the Study of Mammal* by Flower and 
Lydekker, for which he also wrote Skeleton and Reptile*. 
In 1881 appeared The Cat, an Introduction to ike Study 
of Backdtoned Animal s f in which the detailed study of one 
particular animal is made the starting-point of a general 
survey of its kindred. The careful and detailed work 
he bestowed on Insectivora and Carnivora has largely 
increased our knowledge of the anatomy of these groups. 
In 1871 his Gene*i* of Specie* had brought him into the 
controversy then raging round the question of evolution. 
While fully asserting evolution generally, Mivart denied 
its applicability to the human intellect. He represented 
the formation of new species as mainly due to one mode 
of action of that plastic innate j»ower manifest on 
all hands in nature, as evidenced by many instances 
quoted by him. His views as to the relationship existing 
between human nature and intellect and animal nature 
in general were given in Nature and Thought (1882) ; 
and in the Origin of Human Reason (1899) he stated 
what he considered thu fundamental difference between 
men and animals, pointing out where tho human intellect 
differed from the highest psychical actions of brutes. In 
1884, at the invitation of the Belgian episcopate, ho became 
professor of the philosophy of natural history at Louvain. 
This university also conferred on him the degree of M.D. 
Some articles in the Nineteenth Century , in which Mivart 
advocated the claims of science oven whore they seemed 
to conflict with religion, wore placed on the Index Ex- 
purgatoriu *, and a curious correspondence ensued between 
him and Cardinal Vaughan, in wliich Mivart vindicated 
his claim to hold liberal opinions while remaining in the 
Catholic Church ; hut the result was that, as ho refused 
to recant, lie was excommunicated. The episode was 
interesting as throwing light on the state of Roman 
Catholic sentiment in England ; but Mivart died almost 
immediately afterwards (on 1st April 1900), and the dis- 
cussion dropped. (a. z.) 

M taw Ay a district town of Russian Poland, govern- 
ment of Hock, 7 miles from the Prussian frontier, and 78 
miles by rail north-west of Warsaw, near the Prussian 
frontier. It has a reahchule , agricultural machinery works, 
steam flour-mill, tanneries, and soap-works. It is an im- 
portant railway junction, and has considerable trade in 
grain. Population (1897), 13,449. 

Moberly, a city of Randolph county, Missouri, 
1T.S.A., on the Missouri, Kansas and Texas, and the 
Wabash Railways, north of the centre of the state, at an 
altitude of 858 feet. It has a level prairie site and a 
regular plan, divided into four wards. It contains the 
machine shops of tho Wabash Railroad, in addition to 
varied manufactures. Population (1880), 6070; (1890), 
8215; (1900), 8012, of whom 450 were foreign-born and 
923 were negroes. 

Mobile, a city and seaport of Alabama, U.S.A., 
capital of Mobile county, on the west side of the Mobile 
river near its mouth. Its site is level and its plan fairly 
regular; it has a good water-supply, and its business streets 
are paved with brick and wood. Four railways centre 
in the city, the Louisville and Nashville, the Mobile and 
Ohio, the Mobile, Jacksonville and Kansas City, and the 
Southern. Mobile is the only seaport of the state, and it 
has considerable export trade, consisting almost entirely 
of cotton. Its importance in this regard has, however, 
diminished greatly. In 1900 its manufacturing estab- 
lishments had a total capital of $3,294,238, and employed 
an average number of 2827 wage -earners. The total 
products were valued at $4,451,082, of which the most 
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important were lumber and timber products ($566,80%) 
and flouring and grist-mill products ($454,184). The city 
was rechartered in 1887, the state assuming most of the 
debt which had made it bankrupt. The assessed valua- 
tion of real and personal property in 1900, on a basis 
of about one-half of the full value, was $15,986,201, the 
net debt was $822,000, and the rate of taxation was 
$26.50 per $1000. Population (1890), 31,076; (1J00), 
38,469, of whom 2111 were foreign-bom and 17,045 were 
negroes. The death-rate in 1900 was 25*9; the death- 
rate of the coloured |x>pulation was about one-half greater 
than that of the white. 

Models. — The term model denotes a tangible repre- 
sentation, whether the size be equal, or greater, or smaller, 
of an object which is either in actual existence, or has to 
be constructed in fact or in thought. More generally it 
denotes a thing, whether actually existing or only mentally 
conceived of, whose properties are to be copied. In 
foundries, the object of which a cast is to be taken, 
whether it be for engineering or artistic purposes, is 
usually first formed of some easily workable material, 
generally wood. The form of this model is then repro- 
duced in clay or plaster, and into the mould thus obtained 
the molten metal is poured. The animate figures which 
servo the painter as types are described as models. The 
sculptor first makes a model of the object he wishes to 
chisel in some plastic material such aR wax, ingenious 
and complicated contrivances l)eing employed to transfer 
this wax model, true to nature, to the stone in which the 
final work is to be executed. In anatomy and physiology, 
model 8 are specially employed as aids in teaching and 
study, and the method of moulage or chromoplastic yields 
excellent impressions of living organisms, and enables 
anatomical and medical preparations to bo copied both in 
form and colour. A special method is also in use for 
making plastic models of microscopic and minute micro- 
scopic objects. That their internal nature and structure 
may be more readily studied, these are divided by 
numerous parallel transverse cuts, by means of a micro- 
tome, into exceedingly thin sections (see Microtomy). 
Each of these shavings is then modelled on an enlarged 
scale in wax or pulp plates, which are fixed together to 
form a reproduction of the object. 

Models in the mathematical, physical, and mechanical 
sciences are of tho greatest importance. Long ago philo- 
sophy perceived tho essence of our process of thought to 
lie in the fact that we attach to the various real objects 
around us particular physical attributes — our concepts — 
and by means of these try to represent tho objects to our 
minds. Such views were formerly regarded by mathema- 
ticians and physicists as nothing more than unfertile 
speculations, but in more recent times they have been 
brought by Maxwell, Helmholtz, Mach,’ Hertz, and many 
others into intimate relation with the whole body of 
mathematical and physical theory. On this 
view our thoughts stand to things in the same 
relation as models to the objects they represent. 

The essence of the process is the attachment of 
one concept having a definite content to each thing, but 
without implying complete similarity between thing and 
thought; for naturally we can know but little of the 
resemblance of our thoughts to the things to which we 
attach them. What resemblance there is lies principally 
in the nature of the connexion, the correlation being 
analogous to that which obtains between thought and 
language, language and writing, the notes on the stave 
and musical sounds, due. Here, of course, the symbolization 
of the thing is the important point, though, where feasible, 
the utmost possible correspondence is sought between the 
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tiro— -the musical scale, for example, being imitated by 
placing the notes higher or lower. When, therefore, we 
endeavour to assist our conceptions of space by figures, 
by, the methods of descriptive geometry, and by various 
thread and object models ; our topography by plans, charts, 
and globes; and our mechanical and physical ideas by 
kinematic models — we are simply extending and continuing 
the principle by means of which we comprehend objects in 
thought and represent them in language or writing. In 
precisely the same way the microscope or telescope forms a 
continuation and multiplication of the lenses of the eye ; 
and the notebook represents an external expansion of the 
same process which the memory brings about by purely 
internal means. There is also an obvious parallelism with 
representation by means of models when we express longi- 
tude, mileage, temperature, <fcc., by numbers, which should 
be looked upon as arithmetical analogies. Of a kindred 
character is the representation of distances by straight 
lines, of the course of events in time by curves, &c. Still, 
neither in this case nor in that of maps, charts, musical 
notes, figures, &c., can we legitimately si>eak of models, 
for these always involve a concrete spatial analogy in 
three dimensions. 

So long as the volume of matter to be dealt with in 
science was insignificant, the need for the employment of 
models was naturally less imperative; indeed, there are 
self-evident advantages in comprehending things without 
resort to complicated models, which are difficult to make, 
and cannot be altered and adapted to extremely varied 
conditions so readily as can the easily adjusted symbols of 
thought, conception, and calculation. Yet as the facts of 
science increased in number, the greatest economy of effort 
had to be observed in comprehending them and in con- 
veying them to others; and the firm establishment of 
ocular demonstration was inevitable in view of its enormous 
superiority over purely abstract symbolism for the rapid 
and complete exhibition of complicated ^relations. At the 
present time it is desirable, on the one hand, that the power 
of deducing results from purely abstract premisses, without 
recourse to the aid of tangible models, should be more and 
more perfected, and on the other that purely abstract con- 
ceptions should be helped by objective and comprehensive 
models in cases where the mass of matter cannot be 
adequately dealt with directly. 

As regards their use, models may be divided into those 
which only subserve educational purposes and those which 
Modahin scientific investigation. In pure mathe- 

iMtAe- matics, especially geometry, models constructed 
matlca and of papier-mdche and plaster are chiefly employed 
phynlca. present to the senses the precise form of geo- 
metrical figures, surfaces, and curves. Surfaces of the 
second order, represented by equations of the second degree 
between the rectangular co-ordinates of a point, are very 
simple to classify, and accordingly all their possible forms 
can easily be shown by a few models, which, however, 
become somewhat more intricate when lines of curvature, 
loxodromics, and geodesic lines have to appear on their 
surfaces. On the other hand, the multiplicity of surfaces 
of the third order is enormous, and to convey their funda- 
mental types it is necessary to employ numerous models of 
complicated, not to say hazardous, construction. In the 
case of more intricate surfaces it is sufficient to present 
those singularities which exhibit variation from the usual 
type of surface with synclastic or anticlastic curvatures, 
such as, for example, a sharp edge or point, or an inter- 
section of the surface with itself ; the elucidation of such 
singularities is of fundamental importance in modern 
mathematics. 

In physical science, again, models that are of unchange- 
able form are largely employed, For example, the opera- 
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tion of the refraction of light in crystals ean be pictured if 
we imagine a point in the centre of the crystal whence 
light is dispersed in all directions. The aggregate of the 
places at which the light arrives at any instant after it has 
started is called the wave-front. This surface consists of 
two cups or sheets fitting closely and exactly one inside 
the other. The two rays into which a single ray is broken 
are always determined by the points of contact of certain 
tangent planes drawn to those sheets. With crystals 
possessing two axes these wave-surfaces display peculiar 
singularities in the above sense of the term, in that the 
inner sheet has four protuberances, while the outer has 
four funnel-like depressions, the lowest point of each 
depression meeting the highest }>oint of each protuberance. 
At each of these funnels there is a tangent-plane that 
touches not in a single jioint, but in a circle bounding 
the depression, so that the corresponding ray of light is 
refracted, not into two rays, but into a whole cone of light 
— the so-called conical refraction theoretically predicted by 
Hamilton and experimentally detected by Lloyd. These 
conditions, which it is difficult adequately to express in 
language, are self-evident so soon as the wave-surface 
formed in plaster lies before our eyes. In thermodynamics, 
again, similar models serve, among other purposes, for the 
representation of the surfaces which exhibits the relation 
between the three thermodynamic variables of a body, 
between its temperature, pressure, and volume. A glance 
at the model of such a thermodynamic surface enables the 
behaviour of a particular substance under the most varied 
conditions to be immediately realized. When the ordinate 
intersects the surface but once a single phase only of the 
body is conceivable, but where there is a multiple inter- 
section various phases are possible, which may be liquid or 
gaseous. On the boundaries between these regions lie the 
critical phases, where transition occurs from one type of 
phase into the other. If for one of the elements a quan- 
tity which occurs in calorimetry be chosen— for example, 
entropy — information is also gained about the behaviour 
of the body when heat is taken in or abstracted. 

After the stationary models hitherto considered come, 
the manifold forms of moving models, such as are used 
in geometry, to show the origin of geometrical figures, 
from the motion of others ; e.y. t the origin of surfaces from 
the motion of lines. These include the thread models, in 
which threads are drawn tightly between movable bars, 
cords, wheels, rollers, &c. In mechanics and engineering 
an endless variety of working models are employed to con- 
vey to the eye the working either of machines as a whole, 
or of their component and subordinate parts. In theoretical 
mechanics models are often used to exhibit the physical 
laws of motion in interesting or special cases; <?.(/., the, 
motion of a falling body or of a spinning-top, the move- 
ment of a pendulum on the rotating earth, the vortical 
motions of fluids, <&c. Akin to these are the models whichv 
execute more or less exactly the hypothetical motions by 
which it is sought to explain various physical phenomena,, 
as for instance the complicated wave-machines which pre- 
sent the motion of the particles in waves of sound (now 
ascertained with fair accuracy), or the more hypothetical 
motion of the atoms of the ether in waves of light. 

The varying importance which in recent times has been 
attached to models of this kind is intimately connected with 
the changes which have taken place in our conceptions of 
Nature. The first method by which an attempt was made 
to solve the problem of the universe was entirely uuder the 
influence of Newton’s laws. In analogy to his 
laws of celestial gravitation, all bodies were 
conceived of as consisting of points of matter — 
atoms or molecules — to which was attributed a direct 
action at a distance. The circumstances of this action at. 
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i distance, however, were conceived as differing from 
those of the Newtonian law of attraction, in that they 
could explain the properties not only of solid elastic 
bodies, but also those of fluids, both liquids and gases. 
The phenomena of heat were explained by the motion of 
minute i>articles absolutely invisible to the eye, while to 
explain those of light it was assumed that an impalpable 
medium, called luminiferous ether, permeated the whole 
universe ; to this were attributed the same properties as 
were possessed by solid bodies, and it was also supposed 
to consist of atoms, although of a much finer composition. 
To explain electric and magnetic phenomena the assump- 
tion was made of a third species of matter — electric fluids 
which were conceived of as being more of the nature of 
fluids, but still consisting of infinitesimal particles, also 
acting directly upon one another at a distance. This first 
phase of theoretical physics may be called the direct one, in 
that it took os its principal object the investigation of the ' 
internal structure of matter as it actually exists. It is 
also known as the mechanical theory of nature, in that it 
seeks to trace back all natural phenomena to motions of 
infinitesimal particles, i.e.,to purely mechanical phenomena. 
In explaining magnetic and electrical phenomena it 
inevitably fell into somewhat artificial and improbable 
hypotheses, and this induced Maxwell, adopting the ideas 
of Faraday, to propound a theory of electric and magnetic 
phenomena which was not only new in substance, but also 
essentially different in form. If the molecules and atoms 
of the old theory were not to be conceived of as exact 
mathematical points in the abstract sense, then their true 
nature and form must be regarded as absolutely unknown, 
and their groupings and motions, required by theory, 
looked upon as simply a process having more or less 
resemblance to the workings of Nature, and representing 
more or less exactly certain asjiects incidental to them. 
With this in mind, Maxwell propounded certain physical 
theories which were purely mechanical so far as they 
proceeded from a conception of purely mechanical pro- 
cesses. But he explicitly stated that ho did not believe 
in tho existence in Nature of mechanical agents so 
constituted, and that he regarded them merely as means 
by which phenomena could be reproduced, bearing a 
certain similarity to those actually existing, and which 
also served to include larger groups of phenomena in a 
uniform manner and to determine the relations that hold 
in their case. The qilestion no longer being one of ascer- 
taining tho actual internal structure of matter, many 
mechanical analogies or dynamical illustrations became 
available, possessing different advantages ; and as a matter 
of fact Maxwell at first employed special and intricate 
mechanical arrangements, though later these became more 
general and indefinite. This theory, which is called that 
of mechanical analogies, leads to the construction of 
numerous mechanical models. Maxwell himself and his 
followers devised many kinematic models, designed to 
afford a representation of tho mechanical construction of 
the ether as a whole as well as of the separate mechanisms 
at work in it : these resemble the old wave-machines, so far 
as they represent the movements of a purely hypothetical 
mechanism. But while it was formerly believed that it 
was allowable to assume with a great show of probability 
the actual existence of such mechanisms in Nature, yet 
nowadays philosophers postulate no more than a jiartial 
resemblance between the phenomena visible in such 
mechanisms and those which apixsar in Nature. Here 
again it is perfectly clear that these models of wood, 
metal, and cardboard are really a continuation and 
integration of our process of thought; for, according to 
the view in question, physical theory is merely a mental 
construction of mechanical models, the working of which 
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we make plain to ourselves by the analogy of mechanisniB 
we hold in our hands, and which have so much in common 
with natural phenomena as to help our comprehension of 
the latter. 

Although Maxwell gave up the idea of making a 
precise investigation into the final structure of matter as 
it actually is, yet in Qermany his work, under KirchhofTs 
lead, was carried still farther. Kirchhoff defined his own 
aim as being to describe, not to explain, the world of 
phenomena; but as he leaves the means of description 
oj>en his theory differs little from Maxwell's, so soon as 
recourse is had to description by means of mechanical 
models and analogies. Now the resources of pure 
mathematics being particularly suited for the exact 
description of relations of quantity, Kirchhoff’s school 
laid great stress on description by mathematical expres- 
sions and formulas, and the aim of physical theory came 
to be regarded as mainly the construction of formulae by 
which phenomena in the various branches of physics 
should be determined with the greatest approximation to 
the reality. This view of the nature of physical theory is 
known as mathematical phenomenology ; it is a presenta- 
tion of phenomena by analogies, though only by such as 
may be called mathematical. 

Another phenomenology in the widest sense of the term, 
maintained especially by Mach, gives less prominence to 
mathematics, but considers the view that the phenomena 
of motion are essentially more fundamental than all the 
others to have been too hastily taken. It rather 
emphasizes the prime imj)ortance of description in the 
most general terms of tho various spheres of phenomena, 
and holdB that in each sphere its own fundamental law 
and tho notions derived from this must be employed. 
Analogies and elucidations of one sphere by another, e.g ., 
heat, electricity, &c., by mechanical conceptions, this theory 
regards as mere ephemeral aids to perception, which are 
necessitated by historical development, but which in 
course of time either give place to others or entirely 
vanish from the domain of science. 

All these theories are opposed by one, called in Germany 
Energetics (in tho narrower sense), which looks upon the 
conception of energy, not that of matter, as the funda- 
mental notion of all scientific investigation. It is in the 
main based on the similarities energy displays in its 
various spheres of action, but at the same time it takes 
its stand upon an interpretation or explanation of 
natural phenomena by analogies which, however, are 
not mechanical, but deal with the behaviour of energy 
in its various modes of manifestation. 

A distinction must be observed between the models 
which have been described and those experimental models 
which present on a small scale a machine that 
is subsequently to be completed on a larger, so 
as to afford a trial of its capabilities. Here 
it must be noted that a mere alteration in 
dimensions is often sufficient to cause a material altera- 
tion in tho action, since tho various capabilities depend in 
various ways on the linear dimensions. Thus the weight 
varies as the cube of the linear dimensions, the surface of 
any single part and the phenomena that depend on such 
surfaces are proportionate to the square, while other effects, 
such as friction, expansion, and conduction of heat, <fec., 
vary according to other lawB. Hence a flying machine, 
which when made on a small scale is able to support its 
own weight, loses its power when its dimensions are 
increased. The theory, initiated by Newton, of the 
dependence of various effects on the linear dimensions, is 
treated at length in the text-books of mechanics. Under 
simple conditions it may often be affirmed that in com- 
parison with a large machine a small one has the same 
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capacity, with reference to a standard of time which must 
be diminished in a certain ratio. 

Of course experimental models are not only those in 
which purely mechanical forces are employed, but also 
include models of thermal, electro-magnetic, and other 
engines; e.g., dynamos and telegraphic machines. The 
largest collection of such models is to be found in the 
museum of the New York Patent Office, in which a model of 
ev&y patented invention must be deposited. Sometimes, 
again, other than purely mechanical forces are at work in 
models for purposes of investigation and instruction. It 
often happens that a series of natural processes, such as 
motion in liquids, internal friction of gases, and the 
conduction of heat and electricity in metals, may bo 
expressed by the same differential equations; and it is 
frequently possible to follow by means of measurements 
one of the processes in question — e.^., the conduction of 
electricity just mentioned. If then there be shown in a 
model a particular case of electrical conduction in which 
the same conditions at the boundary hold as in a problem 
of the internal friction of gases, wo are able by measuring 
the electrical conduction in the model to determine at 
once the numerical data which obtain for the analogous 
case of internal friction, and which could only be ascer- 
tained otherwise by intricate calculations. Intricate 
calculations, moreover, can very often be dispensed with 
by the aid of mechanical devices, such as the ingenious 
calculating machines which perform additions and sub- 
tractions and very elaborate multiplications and divisions 
with surprising speed and accuracy, or apparatus for 
solving the higher equations, for determining the volume 
or area of geometrical figures, for carrying out integra- 
tions, and for developing a function in a Fourier’s series 
by mechanical means. (l. bo.) 

Modena, a town, archiepiscopal see, and capital of 
the province of Modena, Emilia, Italy, 23 miles north-west 
of Bologna by rail. The ducal palace now shelters the 
military school and the astronomical observatory, while 
the art galleries and the libraries are housed in the 
Albergo Arti, built by Duke Francesco III. in 1764. In 
1898 the university was attended by 435 students, with 
45 professors. Amongst the public statues is a par- 
ticularly fine one of Victor Emmanuel (1890), by Gibel- 
lini ; others are of the poet Tassoni (I860), Menotti 
(1879), and Muratori (1853). There is a notewortby 
town hall, with arcades, dating from 1194, but in part 
rebuilt in 1826. Population (1881), 31,053 ; of commune 
(1901), 64,941. 

ModlCAj a town of the province of Syracuse, Sicily, 
Italy, 63 miles south-west of Syracuse by rail. It has a 
technical school and an industrial institute ; also factories 
for macaroni, sweetmeats made from oranges, lemons, <fec., 
olive oil presses, limestone quarries, and cheese factories. 
Population (1881), 38,390; (1899), about 42,000. 

Modjeska, Helena (1844 ), Polish actress, 

was born at Cracow, 12th October 1844. Her father, 
Michael Opido, was something of a musician, and her 
tastes soon declared themselves strongly in favour of a 
dramatic career ; but it was not until after her marriage 
in 1861 that she first attempted to act, and then it was 
with a company of strolling players. Her husband (whose 
i\pme, Modrzejewski, she afterwards adopted in a simplified 
form for stage purposes) died in 1865. Three years later 
she married Count Bozenta Chlapowski, a Polish politician 
and critic, and almost immediately after that event received 
an invitation to act at Warsaw. There she remained for 
seven or eight years, and won a high position in her art. 
In 1876 she went with her husband to California, where I 


791 

they settled on a ranch. This new career, however, proved « 
a failure, and Madame Modjeska returned to the stage. 
She appeared in San Francisoo in 1877, in an English 
version of Adrienne Lecouvrew> and, in spite of her 
imjjerfect command of the language, achieved a remarkable 
success. She continued to act principally in America, but 
was also seen from time to time in London and other towns 
in the United Kingdom, her repertory including several 
Shakespearian rdles and a variety of emotional parts in 
modern drama. 

Mddllnff, an old town in the government district of 
the same name in Lower Austria, about 10 miles south of 
Vienna, at the entrance of the Briihi valley. It has iron 
and sulphur baths, and is a popular local summer resort, 
being connected with Vienna by rail and tramway. There 
are a park, a “ cur-salon,” and an open-air theatre ; and it 
possesses a Gothic church, with a crypt dating from the 
15th century, and a still older Romanesque burial chapel. 
It has a considerable iron and metal industry, including 
railway material, and manufactures shoes, varnish, <kc. 
Population (1890), 11,120; (1900), 15,304, mostly German 
and Catholic. 

Moe, Jttrgan Enffebretsen. See 

AsbjOknsen. 

Moffat, a burgh of barony, police burgh, and health 
resort of Upper Annandale, Dumfriesshire, Scotland, 52 
miles south-south- west of Edinburgh by road. Its spa was 
purchased by the Burgh Commissioners from a company 
in 1898. There are a hydropathic establishment and an 
endowed workmen’s institute, containing a library and 
baths. Episcojml, Established, and United Free churches 
have been erected. The academy is a secondary school, 
and the town contains several well-known private boarding 
schools. Population (1891), 2291 ; (1901), 2153. 

Moffador {Es-Sdnra), seaport on the west coast of 
Morocco, Africa, 128 miles west by south of Morocco. It 
is the best-built port of the sultanate, and second in point 
of trade. Although formerly much more important, it 
still includes the largest varioty of exports. The climate, 
although damj), is healthy, and is strongly recommended 
for chest complaints. The rainfall varies between 13 and 
20 inches annually. Exports : 1896, £225,963 ; 1900, 
£407,592, the principal items being almonds (51 per cent.), 
goat-skins, olive oil, beeswax, gums, and eggs. Imports : 
1896, £225,430 ; 1900, £246,231. In the same year the 
port was entered and cleared by 143 vessels of 132,326 
tons, an increase of 6538 tons since 1896. Population, 
about 20,000. 

MOfftlllev, a government of western Russia, 
having Minsk on tho W., Smolensk on the N.E., and 
Chernigov on the E. and S. Its area occupies 18,551 
square miles. It is built up of Devonian deposits in the 
north, of Cretaceous in the east, and of Tertiary elsewhere, 
but generally is covered with a thick layer of Glacial and 
later alluvial deposits. Interesting finds from the Stone 
Age, as well as remains of the mammoth, have been made. 
The population in 1898 was 1,717,291, of whom 861,533 
were women, and 146,752 lived in towns (census of 1897). 
Both birth-rate (77,790 in 1897) and death-rate (47,158) 
are high. The j>opulation is mostly White Russian, and 
was distributed as follows according to religion : Greek 
Orthodox, 1,426,347; Raskolniks, 26,286; Roman Catho- 
lics, 50,344 ; Protestants, 5651 ; Jews, 208,560 ; Mussul- 
mans, 103. 

In 1899, out of a total of 11 ,309,200 acres, 4, 622,000 acres were held 
in communal ownership by the peasants, 5,776,300 acres were owned 
by landlords owning more than 270 acres each, and 399,000 acres by 
small owners. Most of the private owners belong to the nobility. 
At the same time 3, 185,600 acres were under crops, and the produce 
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< of the crope in 1899 wee: wheat, 219,000 cwt. j rye, 5,358,700 : 
oat*, 2,898,600 \ of all cereale, 10.200,000 owt Flax, hemp, ana 
tobacco are aleo grown. In 1897 there were 401,960 horses, 470,770 
homed cattle, 427,000 sheep, and 439,150 swine. In the same 
year 820 factories employed 6835 hands, but showed an aggregate 
return of only £528,400. Paper, spirits, wire and nails, leather, 
and tiles were the chief products. Nearly 60,000 children were in 
receipt of education. The province is divided into eleven districts, 
of whioh the chief towns, with their population in 1897, wero : 
Moghilev-on* Dnieper, or Moghilev Gaoernskiy (48,106 in 1897), 
Chausy (5550). Cherikoff (5250), Gomel (35,846), Gorki (6730), 
Kliinovichi (4706), Mstislavl (8467), Orsha (18,161). Rogacheif 
(9108), Staryi Bykliov (6354), and Syenno (4061). Shklov, another 
town, has 10,630 inhabitants. (p. a. K.) 

MogUOr f a town of Sjiain, in the province of Huelva, 
on the Rio Tinto, not far from the sea. The population, 
8750 in 1887, was only 7689 in 1897. The streets are 
regular, and contain many modern houses. There are dis- 
tilleries and flour mills, and vessels of light draught can 
come up to the town. There is an activo export of wine 
and oil. 

MiOhl, Hugo VOIl (1805-1872), German botanist, 
was born at Stuttgart on 8th April 1805. He came of 
a family connected on both sides with the higher class 
of state officials of Wiirtemberg, and he and his three 
brothers justified by their distinguished careers their 
excellent early education at homo. While a pupil at the 
gymnasium he pursued botany and mineralogy in his 
leisure time, till in 1823 he entered the University of 
Tubingen. After graduating with distinction in medicine 
he went to Munich, where he met a distinguished circle of 
botanists, and found ample material for research. This 
seems to have determined his career as a botanist, and he 
started in 1828 those anatomical investigations which he 
continued till his death. In 1832 he was appointed 

I >rofessor of botany in Tubingen, a post which he never 
eft. Unmarried, his pleasures were in his laboratory and 
library, and in perfecting optical apparatus and microscopic 
preparations, for which he showed extraordinary manual 
skill. He was largely a self-taught botanist from boyhood, 
and, little influenced in his opinions even by his teachers, 
preserved always his independence of view on scientific 
questions. Ho received many honours during his lifetime, 
and was elected Foreign Fellow of the Royal Society in 
1868. Von Mohl’s writings cover a period of forty-four 
years; the most notable of thorn were republished in 1845 
in a volume entitled Vermischte Schriften. (For lists of 
his works see Botanische Zeitmg> 1872, p. 576, and Royal 
Soc. Catalogue , 1870, vol. iv.) They dealt with a variety 
of subjects, but chiefly with the structure of the higher 
forms, including both rough anatomy and minute histology. 
The word “ protoplasm ” was his suggestion ; the nucleus 
had already been recognized by Brown and others, but von 
Mehl showed in 1844 that the protoplasm is the source 
of those movements which at that time excited so much 
attention. He recognized under the name of " primordial 
utricle " the protoplasmic lining of the vacuolated cell, and 
first described the behaviour of the protoplasm in cell- 
division. These and other observations led to the 
overthrow of Schleiden’s theory of origin of cells by free- 
cell-formation. His contributions to knowledge of the 
cell-wall were no less remarkable ; he held the view now 
generally adopted of growth of cell-wall by apposition. 
He first explained the true nature of pits, and showed the 
cellular origin of vessels and of fibrous cells ; he was, in 
fact, the true founder of the cell theory. Clearly the 
author of such researches was the man to collect into one 
volume the theory of cell-formation — this he did in his 
treatise Die Vegetabilisehe Zelle (1851), a short work 
translated into English (Ray Society, 1852). Yon Mohl’s 
early investigations on the structure of palms, of cycads, 
and of tree-ferns i>ermanently laid the foundation of all 
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later knowledge of this subject : so also his work on Iso&M 
(1840). His later anatomical work was chiefly on the 
stems of dicotyledons and gymnosperms ; in his observa- 
tions on cork and bark he first explained the formation, and 
the origin of different types of bark, and corrected errors 
relating to lenticels. Following on his early demonstration 
of the origin of stomata (1838), he wrote a classical paper 
on their opening and closing (1850). In 1843 he started 
in conjunction with Schlechtendal the weekly Botanttehe 
Zeitung, which he jointly edited till his death. He was 
never a great writer of comprehensive works ; no text-book 
exists in his name, and it would indeed appear from his 
withdrawal from co-operation in Hofmeister’s Handbuch that 
he had a distaste for such efforts. In his latter years his 
productive activity fell off, doubtless through failing health, 
and he died suddenly at Tubingen on 1st April 1872. 

See Sachs, History of Botany, p. 292, Ac.— De Baby, Botanische 
Zeitung , 1872, p. 561.— Hoy. Soc . Proc. vol. xxiii. p. 1. — Allgemeine 
Deutsche Biographic , vol. xxii. p. 55. (f. O. B.) 

Mohmand Campaign, The.— The year 
1897 witnessed an almost general outbreak among the tribes 
on the north-west frontier of India. The tribes involved 
were practically independent, but the new frontier arranged 
with the Amir of Afghanistan, and demarcated by Sir 
Mortimer Durand’s commission of 1893-94, brought them 
within the British sphere of influence. The great dread 
of these high-spirited mountaineers was annexation, and 
the hostility shown during the demarcation led to the 
Waziri expedition of 1894. Other causes, however, con- 
tributed to bring about the outbreak of 1897. The easy 
victory of the Turks over the Greeks gave rise to excite- 
ment throughout the Mahommedan world, and the publica- 
tion by the Amir of Afghanistan, in his assumed capacity 
of king of Islam, of a religious work, in portions of which 
fanatical antipathy to Christians was thinly veiled, aroused 
a warlike spirit among the border Mahommedana. The 
growing unrest was not recognized, and all appeared quiet, 
when, on 10th June 1897, a detachment of Indian troops 
escorting a British frontier officer was suddenly attacked 
during the mid-day halt in the Tochi valley, where, since 
the Waziri expedition of 1894-95, certain armed posts 
had been retained by the Government of India. On the 
29th July, with equal suddenness, the fortified posts at 
Chakdara and Malakand, in the Swat valley, which had 
been held since the Chitral expedition of 1895, were for 
several days fiercely assailed by the usually peaceful Swatis 
under the leadership of the Mad Mullah. On 8th August 
the village of Shankaghar, within a few miles of Pesha- 
war, and in British territory, was raided by the Moh- 
mands, while the Afridis besieged the fortified posts on 
the Samana ridge, which had been maintained since the 
expeditions of 1888 and 1891. Finally, the Afridis^ 
within a few days, captured all the British posts in the 
Khyber Pass. A division commanded by Major-General 
Sir Bindon Blood was assembled at Nowshera, The post 
at Malakand was reached on 1st August, and on the 
following day Chakdara was relieved. The punishment 
of the Afridis was deferred till the preparations for the 
Tirah campaign (see Tikah) could be completed. The 
Mohmands, however, could be immediately dealt with, 
and against them the two brigades of Sir Bindon Blood’s 
division advanced from Malakand simultaneously with 
the movement of another division under Major-General 
(afterwards Sir Edmund) R. Elies from Peshawar ; 
it was intended that the two columns should effect a 
junction in Bajaor. About the 6th September the two 
forces advanced, and Major-General Blood reached 
Nawagai on 14th September, having detached a brigade 
to cross the Rambat Pass. This brigade being sharply 
I attacked in camp at Markhanai at the foot of tho pass 
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4a the night of the 14th, was ordered to turn north- 
wards and punish the tribesmen of the Mamund valley. 
On the 15th Brigadier- (afterwards Major-) General 
Jeffreys camped at Inayat Killa, and on the following 
day he moved up the Mamund valley in three columns, 
which met with strong resistance. A retirement was 
ordered, the tribesmen following, and when darkness fell 
the general, with a battery and a small escort, was cut 
off; and with difficulty defended some buildings until 
relieved. The casualties in this action numbered 149. 
This partial reverse placed Major-General Blood in a 
position of some difficulty. He determined, however, to 
remain at Nawagai, awaiting the arrival of Major-Goneral 
Elies, and sent orders to Brigadier -General Jeffreys to 
prosecute the operations in the Mamund valley. From 
the 18th to the 23rd these operations were carried on suc- 
cessfully, several villages being burned, and the Mamunds 
were disheartened. Meanwhile, the camp at Nawagai 
was heavily attacked on the night of the 20th by about 
4000 men belonging to the Hadda Mullah’s following. 
The attack was repulsed with loss, and on the 21st Generals 
Blood and Elies met at Lakarai. The junction having 
been effected, the latter, in accordance with the scheme, 
advanced to deal with the Upper Mohmands in the Jarobi 
and Koda Khel valleys, and they wore soon brought to 
reason by his successful and well-conducted operations. 
The work of the Peshawur division was now accomplished, 
and it returned to take part in the Tirah campaign. Its 
total casualties were about 30 killed and wounded. On 
the 22nd Major-General Blood joined Brigadier-General 
Jeffreys, and on the 24fch he started with his staff for 
Panjkora. On the 27th Brigadier-General Jeffreys resumed 
punitive operations ih the Mohmand valley, destroying 
numerous villages. On the 30th he encountered strong 
opposition at Agrah, and had 61 casualties. On 2nd 
October Sir Bindon Blood arrived at Inayat Killa with 
reinforcements, and on the 11th the Mohmands tendered 
their submission. The total British loss in the Mohmand 
valley was 282 out of a force which never exceeded 1200 
men. After marching into Bunar, and revisiting the 
scenes of the Ambeyla expedition of 1863, the Malakand 
field-force was broken up on 21st January. The objects 
of the Mohmand expedition were completely attained, 
in spite of the great natural difficulties of the country. 
The employment of imperial service troops with the 
Peshawur column marked a new departure in frontier 
campaigns. (c. j. ij.) 

MoJIf a Japanese town on the Kiushiu side of tho 
Shimonoseki strait. The strait being only one mile in 
width, Moji and Shimonoseki would be practically the 
same port did not the swiftness of tho current along the 
latter shore make it convenient for vessels to anchor on 
the Moji side. Moji is one of the places voluntarily opened 
by the Japanese for purposes of direct export. It is the 
starting point of the Kiushiu railway, and as there is 
abundance of coal in its neighbourhood, it promises to 
become a town of great importance. In 1890 it was 
little more than a hamlet, but it had in 1901 a popula- 
tion of 25,274, and its foreign trade aggregates nearly 
£700,000. 

Mokha. See Arabia. 

JMola dl Bari, a seaport town of the province of 
Bari, Apulia, Italy, on the Adriatic coast, 12 miles east- 
south-east of Bari by the railway to Brindisi. Popula- 
tion (1881), 12,070; (1899), 13,000. 

Mold, contributory parliamentary borough, market 
town, and railway station of Flintshire, Wales, 11 miles 
west by south of Chester. There are extensive collieries, 
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potteries, limestone quarries, and lead mines in the neigh- 
bourhood. Population (1891), 4457 ; (1901), 4263. 

Molenbeek-8alnt-Je&n, a town of Belgium, 
in the province of Brabant, north-west of Brussels, one 
of the eight communes constituting the capital, with a 
station on the suburban railway running round the city. 
It has been called the Manchester of Belgium, on account 
of its great manufacturing establishments. Population 
(communal) (1880), 41,737 ; (1900), 58,445. 

Molesworth, Mary Louisa (1839 ), 

Scottish writer, daughter of Major-General Stewart, of 
Strath, N.B., was born in Rotterdam, 29th May 1839, and 
was educated partly in Great Britain and partly abroad. 
In 1861 Miss Stewart married Major R. Molesworth. 
She began writing stories while quite young, and her 
first novels {Lover ami Husband , 1869, to Cicely , 1874) 
appeared under tho pseudonym of “Ennis Graham.” Mrs 
Molesworth is best known, however, as a writer of books 
for the young. Her Tell Me a Story (1875), Carrots 
(1876), and The Cuckoo Clock (1877) at once established 
her reputation in that line, and were succeeded by many 
others. 

Molfetta, a seaport town and episcopal see of the 
province of Ban, Apulia, Italy, on tho Adriatic coast, 16 
miles north-west of Bari by rail. It has manufactures 
of macaroni and olive oil, shipbuilding, brickworks, fish- 
ing, and an active coasting trade, the port being cleared 
by approximately 250,000 tons annually. Population 
(1881), 29,697 ; (1899), about 30,000. 

Moline, a city of Rock Island county, Illinois, 
U.S.A., on the east bank of the Mississippi river, adjoin- 
ing Rock Island, and opposite the upper end of the island, 
in the north-western part of the state, at an altitude 
of 574 feet. It has four railways, tho Chicago, Burling- 
ton and Quincy, the Chicago, Milwaukee and St Paul, the 
Chicago, Rock Island and Pacific, and the Davenport, 
Rock Island and North-western. In 1900 tho city con- 
tained 157 manufacturing establishments, with a total 
capital of $11,165,701, an average number of 4438 wage- 
earners, and products valued at $10,000,282. Moline is 
noted for its manufacture of agricultural implements, 
and especially for its farm waggons. Population (1890), 
12,000 ; (1900), 17,248, of whom 5699 were foreign-born 
and 268 were negroes. 

Molique, Wilhelm Bernhardt (1802- 

1869), German violinist and composer, was born at 
Nuremberg, 7th October 1802, and learnt the violin at 
Munich under Pietro Ilovelli. In 1826 ho became music- 
director at Stuttgart. As a composer for the violin 
Molique was commonly compared with Spohr. Some of 
his songs, too, were charming, and have survived. He died 
at Cannstadt in 1869. 

Mollusca. — Until comparatively recontly, the 
number of types of Mollusca which had been studied 
from the morphological standpoint was relatively incon- 
siderable. The different subdivisions of the group thus 
seemed quite distinct and easily characterized ; and the 
really intimate relations between them were not apparent. 
The first, but fruitless, attempt at a phylogeny of Mollusca 
was made by von Jhering (1) in 1877 — that is to say, 
at a time when our knowledge of the organization and 
development of these organisms was still inadequate. 
But, a decade later, numerous studies wero begun with 
the aim of investigating the more primitive forms in each 
group, and thus of throwing light on morphology by 
means of phylogeny. The article by Ray Lankester in an 
earlier volume of this work (ninth ed., vol. xvi.) contributed 
not a little to the genesis of this movement ; hence the 
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fact that since its publication our knowledge of Molluscs 
has made such great strides, the cause being, not so much 
the large number of memoirs as the phylogenetic tendency 
of many of them. (Bee list at the end of this article.) 

Classification. — It has not been necessary to alter the 
boundaries of the group, but the genus Rhodope has been 
definitely removed as a Platyhelminth (Bohmig, 14). The 
affinity of the Aplocophora and Chitonid® to one another 
lias been completely confirmed, and the molluscan nature 
of those two subdivisions is now hardly questioned. The 
only three modifications in the general classification which 
have been introduced since the ninth edition of this 
Encyclopaedia are as follows : — (a) the class Cephalopoda 
contains only the Siphonopoda of Lankester, the Pteropoda 
being excluded ; (/>) the class Gastropoda comprises only 
the Anisopleura of Lankester plus the Pteropoda (Boas, 
4, and Pelseneer, 5), a more complete knowledge of the 
Aplocophora and Polyplacophora having shown that the 
Isopleura of Lankester form a distinct class - the Amphi- 
neura of von Jliering; (c) on the other hand the class 
Lamellibranchia no longer constitutes a distinct “ branch,” 
in contrast to the remaining Mollusca ; as a result of the 
work of Pelseneer (6), it is recognized as having great special 
affinity to the Gastropoda and Scaphopoda, these three 
groups being capable of union into one branch, the Pro- 
rhipidoglossomorpha (Grobben) ; the name being taken 
from their common ancestor Prorhipidoglossum (Pelseneer). 
The following table summarizes the division into classes 
which is generally adopted at the present day : — 

Phylum Mollusca. 

Class I. Amphineura 
» ,H- \ Branch 

;; iV; ) ProrMpldogloiiwnorph. 

„ V. Cephalopoda 

Morphology . — The general morphological characters are 
obviously those of the more primitive forms of the different 
classes, for in each class the same socializations may bo 
observed — the loss of shell, foot, ctenidia, and radula. 

This is the case not only in Lamellibranchia, but 
also in numerous Gastropoda (Eulimid®, Pyrami- 
dellid®, Coral liophiliduj, Phyllidiid®, Thetyid®, 

<fec.), in several Aplocophora, and even in Cephalo- 
poda (Cirroteuthid®). The nervous system consists 
of two pedal cords and two pallia! cords, united 


The two portions of the primitive coelom were continuous 
namely, the anterior or gonadial and the posterior or 
pericardial ; each of these possessed its pair of nephridia 
(retained in some Cephalopoda and PolypiMopkm), an 
anterior or genital pair, a posterior or renal pair. 

Class I. Amphineura (» Isopleura). • —Without torsion, possess- 
ing an elongate body, a heart, posterior anal and renal openings, 
and spicules in the integument ; no visceral commissure. 

Subclass A. Pqlyplacophoea. — Mantle with a shell of eight 
articulated valves ; foot for crawling ; ctenidia numerically 
segmented ; one pair of genital nephridia. Families : Lepido- 
pleurid®, Ischnochitonid®, Acantnochitonid®, Cryptoplacid®, 
Chitonid®. 

Subclass B. Aplacophoea. — F oot vestigial; mantle occupying 
the whole surface of the body, and devoid of shell ; gonads 
opening into the pericardium. 

Order 1. Aeomenioide a.— A longitudinal ventral groove ; the foot 
represented by a ciliated ridge ; gonads paired, hermaphrodite. 
About forty Bpecies, distributed not only in the northern hemi- 
sphere, but also in the Malayan, Australian, and Antarctic 
regions. Principal genera : N eomenia, Tullberg ; Paramenia, 
Pruv. ; Proneomenia, Hubr. ; Ismenia, Pruv. ; Lepidomenia, 
Kowal. Mar. ; Dondersia, Hubr. 

Order 2. Cheetodermoidea.-- No pedal ridge ; two ctenidia, posterior, 
symmetrical, and bipcctinate ; sexes separate. Genus : Chrcto- 
derrua, Loven. 

The shell of the Polyplacophora is formed of two layers — the one 
deep and compact (articulamentum) ; the other (tegmentum) is alone 
to be seen externally, and is pierced by numerous vertical canals 
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by a Bupm-oasophageal (cerebral) commissure which 
innervates the principal sense-organs, and also 
by an infratesophageal (labial) commissure, from which 
arise the stomato- gastric nerves. The alimentary canal 
exhibits a radula-sac on its anterior portion. The circu- 
latory system is closed, allowing no water to enter the blood; 
respiration is effected by a pair of ctenidia. The ccelom is 
represented only by the gonad and the pericardium ; and 
is not an enteroccel, for its wall is derived from endo- 
dermal elements in the neighbourhood of the blastopore ; 
these sink down between the adjacent cells, or divide, 
giving rise to othor elements which interpose themselves 
between ectoderm and endoderm. The dorsal invagination 
for the shell-gland, often present as early as a gastrula- 
stage, is notable as forming the mantle and secreting the 
embryonic shell. The Schematic Mollusc (the Archimollusc 
of Lankester) is a generalized hypothetical type which 
summarizes the principal features which we believe to 
have bceu possessed by those ancestral organisms from 
which have descended all the classes of Molluscs existing 
At the present day. In addition to many of the general mor- 
phological characters just enumerated, it may be conceived 
to have possessed a symmetrical organization, with the 
anal orifice at the posterior extremity, and on the dorsal 
surface a shell which was not covered by mantle-folds. 


Flo. 1. — Pulllal Eyo and JEsthetes of Aoanthajieura qpiniger (Moseley). 

through which pass sense-organs. The tegmentum is a secondary 
structure, derived from the edges of the mantle which overlap the 
border of the articulamentum. The pallial sense-organs which 
perforate the tegmentum are epithelial papill®, innervated by the 
pallial cords, containing nerve-end bulbs, and covered by a dome 
of cuticle ; they are termed, according to size, micresthetes and 
mogakesthotes. In some cases (Tonicia, Chretopleura) megalss* 
thetes are modified into eyes, formed by a deep retina, a ferns, a 
calcareous cornea, and an envelope of pigment (15). The otenidia 
of the Polyplacophora aro metamerically segmented, and form from 
four to eighty pairs. They are arranged on both Bides of the body 
in rows between mantle and foot, as hoiobranolis or merobranchs. 
The largest pair of branchiro is placed immediately behind the 
renal openings, and corresponds to the two ctenidia of other 
MoIIubcs, the original ctenidia being repeated anteriorly and 
posteriorly in tho Mesomacrobrancbs, anteriorly only m the 
Matamacrobranchs. In adults of various species, the number of 
branch i® is greater than in young specimens ; and there is often 
a numerical asymmetry on the two sides. 

In all Amphineura (including Neomeniid®) there is a true heart 
with a contractile ventricle formed of the kinder part of the dorsal 
vessel. The ventricle in Polyplacophora has two lateral aurioles, 
continuous posteriorly, with which it communicates by one or 
more openings, which occasionally are asymmetrical. The exten- 
sion anteriorly of the nephridia is generally proportionate to that 
of the rows of bran chi®. The external opening is placed immedi- 
ately in front of the largest branchia. The gonad is paired iu 
Nuttalochiton and the Neomeniid® ; in other cases it u single. 
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Itfdw&yi oooupiee the whole dorsal end anterior region of the body 
in front of the pericardium. The genital ducts of the Poly placophora 
have the nine arrangement as the renal nephridia, bent slightly 
forward. They are not direotly continuous with the wall of the 
gonadial cavity, which they place in communication with the 
exterior ; but each commences by a laroe ciliated funnel ; they are, 
in fact, an anterior pair of nephridia, like the genital ducts of the 
Cephalopoda. The Chitons are therefore no less primitive in this 
respoot wan Molluscs the gonads of which open to the interior of tho 
renal nephridia ; on the contrary they are moro primitive than most 
Mollulca, as having retained two pairs of nephridia, tho anterior 
serving as gonaduots. The genital opening is slightly in front of 
the renal ; between the two are one or more pairs of branchiae (at 
most, nine, in Cryptoplax larvaeformis). In the Aplacophora the 
generative organs open into the pericardium ; the nephridia thus 
serve as genital ducts, and exhibit accessory glands in their course ; 
they often unite into a single median aperture in the cloacae 
(Neomeniid®). With regard to the nervous system, in addition to 
anastomoses between the pedal cords, there are in the majority of 
species pallio-pedal anastomoses between the pedal and talllal cords 
of the same side. Further, in certain Aplacophora (Chsstoderma 
and Paramenia) the paUial and pedal cords of the same side unite 
posteriorly into a single cord. The two lateral cords always unite 
posteriorly above the rectum, often producing a ganglionic swelling. 
There is no visceral commissure ; the generative and renal glands 
and heart are innervated from the paUial cords. The labial or 
infra-cesophageal commissure of Polyplacophora gives rise to a 
s tomato-gastric commissure, the two branches of which unite above 
and below the alimentary canal; and also to a second infra- 
cesophageal or subradular commissure with ganglia and sense- 
organs, which lies in front of the radula. This labial commissure, 
with subradular commissure and organs, corresponds to the parts 
of the same name in Scaphopoda and Cephalopoda. In addition 
to the subradular organ, adult Chitonids sometimes have paUial 
eyes (see above), and generally an osphradiutn on each side, not 
one at the base of each etenidium. This organ is a sensitive spot 
on the inner face of the mantle outside tho branchial region, near 
the largest branchia, and innervated from the pallial cord. 

In the Polyplacophora (16, 17) the embryo becomes a trocho- 
phore with apical ciliary tuft in the centre of the velar ring ; 

its large and long foot -gland [byssus- 

S land] atrophies in the adult The 
orsal cuticle calcifies to form the shell* 
plates, of which often only the anterior 
seven are found at first. In each lateral 
groove, immediately behind the velum, 
is a larval eye corresponding to the 
cephalic eye of Lamellibr&nchia (18). 
In the Neomenioidea (19) tho ova 
develop into an invaginate gastrula 
which becomes a trochophoro witli 
posterior blastopore, anterior ciliated 
ring on the velum, and central apical 
flagellum. Tho external surface of tho 
trochophore is formed of ciliated “test 
cells/* which ultimately disappear, as in 
Yoldia (Fig. 2) ; beneath them is formed 
the future mantle. On the trochophore 
becoming a larva, spicules ap]>ear under 
the mantle, and the dorsal face is covered 
by seven imbricated calcareous plates, 
formed by apposed flattened spicules 
(Fig. 3, C). 

The Polyplacophora present the most 
archaic characters among tho Amphi- 
neura ; the Aplacophora, on tho contrary, 
« „ . , are the more specialized in the following 

F “Ji«fa® m St < T0 hSS tho reduction of tho foot; 
old (Drew). (2) the disappearance of the shell (one of 

the Polyplacophora shows how these two 
reductions result simultaneously) ; (3) the loss of tho anterior 
nephridia ; (4) the absence of the radula in several forms. 

Branch Prorhipidoglossomorpha.— These organisms are char- 
acterized by the presence of a visceral commissure in the nervous 
system, ana by the absence of genital nepbridio-ducts ; the gonadB 
open either into tho kidneys, or more or less close to their external 
apertures, by means of ducts formed at the expenso of part of the 
renal nephridia. 

Ctytts II. Gastropoda. — Their essential character is a loss of 
symmetry, produced by torsion of the visceral sac. This torsion 
may be resolved into two successive movements— the first is a 
ventral flexure in the antero-posterior or sagittal piano ; the 
result of this is to approximate the two ends of the alimentary 
cans!. In development, the openings of the mantle-cavity and 
the anus are always originally posterior ; later they are brought 
forward ventrally. During this first movement flexure is also 
produoed by the coiling of the viaoeral sac and shell ; primitively the 



latter was bowl- shaped; but the ventral flexure, which brings 
together the two extremities of the digestive tube, gives the visceral 
sac the outline of a more or less acute cone. The Bhell necessarily 
takes this form also ; and then becomes coiled in a dorsal or 
anterior plane— that is to say, it becomes exogastric. This con- 
dition may be seen in embryonic Patellid®, Fissurellidtc, and 
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Pia. &.-~DrmderHa banyvlentis (Pruvot). A, larva of 38 hours ; 

B, larva of 100 hours ; C, young animal of 7 days. 

Troohidce, and agrees with the mothod of coiling of a Mollusc with- 
out lateral torsion, such as Nautilus. But ultimately the coil 
becomes ventral or endogastric, in consequence of the second 
torsion movement then apparent, the first being inadequate to 
approximate the two extremities of the digestive tract. The 
elongation for crawling of tho ventral surface, which primitively 
was very short, not only prevents the approximation of these two 
extremities, but actually tends to separate them. Tho second 
movement is therefore a lateral torsion of the visceral mass, which 
foroibly effects this approximation; the foot remaining a fixed 
point, this torsion occurs in a plane approximately at right angles 
to that of the first movement, and carries the pallial aperture and 
tho anus from behind forwards. If, at this moment, tho animal 
were placed with mouth and ventral surface turnod towards the 
observer, this torsion carries the circumanal complex in a clock- 
wise direction (along the right side in dextral forms) through 180* 
as eompared with its primitive condition. The (primitively) right 
hand organs of the complex thus become left-hand, and vice vend. 
The visceral commissure, while still surrounding tho digestive tract, 
becomes looped ; its right half, with its proper ganglion, passes to 
the left side oveT the dorsal face of tho alimentary canal (whence 
the name supra-intestinal), while the left half passes below towards 
the right side, thus originating tho name infra-intestinal given to 
this half and to its ganglion. Next, the aboil, tho coil of which 
was at first exogastric, being also entangled in this rotation through 
180°, exhibits an endogastric coiling. This, howevor, is not 
generally retained in one plane, and the spire projects, little by 
little, on the side which was originally left but finally becomes 
right (in dextral forms, with a clockwise direction, if viewed from 
the Bide of the Bpire ; but counter-clockwise in sinistral forms). 
Tho direction of involution of tho shell thus corresponds to that of 
tho lateral torsion. Finally, the original symmetry of the circum- 
anal complex vanishes ; the anus leaves the centre of the pallial 
cavity and passes towards the right side (left side in sinistral 
forms) ; the organs of this side become atrophied and disappear. 
Tho essential feature of the asymmetry of Gastropoda is the atroply 
or disappearance of the primitively left half of the circumanal 
complex (tho right half in sinistral forms), because the direction of 
coiling is in relation both to that of tho asymmotry and to that 
of the torsion ; the sinistral involution corresponds exactly to a 
situs inversus visceruin of a Gastropod with doxtral coil (rhysa, 
Clausilia, Triforis, Ac.) But there are forms in which the in- 
volution is 11 hypcrstrophic,” that is to say, tho turnR of tho spire 
projecting but slightly, the spire, after flattening out gradually, 
finally becomes re-entrant and transformed into a falso umbilicus ; 
at the same time that part which corresponds to tho umbilicus of 
forms with a normal coil, projects and constitutes a false spire ; 
tho coil thus appears to be sinistral, although the asymmetry 
remains dextral, and the coil of the operculum (always the opposite 
to that of the shell) sinistral (Lanistes among Streptoneura, 
Limacinid* among Opisthobranohia). Tho same, mutatis mutandis , 
may occur in sinistral shells. 

The cliaracteristic torsion attains its maximum effect among tho 
majority of Streptoneura. It is followed in some specialized 
“ Heteropoda” and in the Euthyneura by a torsion in the opposite 
direction or detorsion, which brings the anus farther back, and 
untwists the visceral commissure (see Euthyneura, below). This 
conclusion has shown that the Euthyneura do not represent an 
archaic form of Gastropoda, but are themselves derived from 
streptoneurous forms. The difference between the two subclasses 
has been shown to be slight ; certain of the more archaic Tecti- 
branchia (Action) and Fulmonata (Ohilina) still have the visceral 
commissure long and not untwisted. The fact that all the 
Euthyneura are hermaphrodite is not a fundamental difference ; 
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levoral Streptoneura are so likewise (Valvata, Onchidiopsis, Mar- 
acnina, Odostomi Bathysciadium, Entoconcha). 

Subclass A. Strkptonku ka. —The old division Into Zygo- 
branchia and Azygobratichia must be abandoned, for the Azygo- 
branchiate Rhipidoglossa have much greater affinity to tlie 
Zygobranchiate Haliotul© and Fissnrellidre than to the Azygo. 
brancliia in general, properly so called. This is shown bv the labial 
commissure and pedal cords of the nervous system, by tne opening 
of the gonad into the right kidney, and by other points. Further, 
the Pluurotomariid© havo been discovered to possess two branchiae. 

Order I. Scntibranchia.— A general symmetry of the nephridia 
and auricles ; pedal cords with multiple anastomoses ; bipectinate 
otonidia ; the genital products escape to the exterior by the right 
uophridium (except Helicinid©). Suborder A. Locoglossa. Radula 
with the lateral teeth few in number, generally bourn * shaped ; 
the heart is not traversed by the rectum, and has but one auricle. 
Families: Acmrcid©, Patelfidie, Lepetidn;, Bathysciadiid©. Sub- 
order B. UkipulogloHsa. Radula with numerous lateral teeth, 
disposed in a fan ; heart traversed by the rectum, and provided 
with two auricles. Families: Pleurotomariid©, Fissurellid©, 
JIaliotid©, Trochidtc, Stomutellid©, Dclphinniid©, Turbinid©, 
Neritidnt, Titiscauiid©, Helicinid©. 

The bipcctinato bronchi© are only paired in Pleurotomaria, 
Fissurellidac, and Haliotid®. In Scissurella the right bronchia is 
only monopectinate ; in other cases it is absent (Acm©a, Trochus, 
Nurita, Ac.) ; but the left is always biinictinate in them. In the 
Helicinid©, which are terrestrial and physiologically Pneumo- 
chlamydate although morphologically Khipidogloasate, there is 
neither bratichia nor ospliradium, but the pallial chamber with a 
large opening serves as a lung. The shell which at times is largely 
overspread by the mantle in certain Fissurellid©, is entirely internal 
in Pupilia, and absent from Titiscaniidm. Each pleural ganglion 
anastomoses with tlie opposite half of the visceral commissure by 
its pallial nerve (dialynoury) in the Rhipidoglossa, but not in the 
Docoglossa. The gonad opens into the right kidney, connexion 
being made through a permanent opening or a papilla, at any rate 
in various Rhipidoglossa ; but the Ncritid© havo lost the right 
kidney, and consequently have an external generative opening. 
The trochosphcre has a shell which is at first exognBtrically coiled, 
and has a posterior pallial chamber ; torsion commences late. 

Order II. Vcciinibrantihia , — One brancliia only present ; mono- 
peotinato (except in Valvata) ; gonad opening to the exterior by its 
own duct. The former classification into Holochlamyda, Pnourno- 
chlamyda, and Siphonochlaniyda must bo abandonee], as the 
Pneumochlamyda and Siphonochlamyda are polyphylctie ; the 
Helicinid© in particular can no longer bo retained in the former, 
as being Scuti brancliia Rhipidoglossa, witli close affinity to tho 
Neritid©. Suborder A. TaniwgUma. Radula with three rows 
of teeth on each side of tho median. This suborder includes two 
groups 1. Platypoda (Reptautia), comprising tho great majority of 
the families of Streptoneura ; 2. Hetoropoda (Natantia), containing 
the families AtlanticI©, Carinariidw, Pterotrachoid©. Suborder B. 
S 'Unofflossa. Tho radula narrow, with only one lateral tooth on 
each side, in each transverse row ; all are siphonato. Group 1. 
Rhai'h iylmm. With a median tooth. Fanulios : Fasciolariid®, 
Turhinullid©, Mitridic, Buccinid©, Kali id a*, Mnrioid©, Corallio- 
philidro, Cancellariidrc, Volutidio, Olividre, Ilarpidm, Marginellida*. 
Group 2. Tariff /awa. No median tooth. Families: Conid©, 
Terebrid®, Plonrotomatid®. 

Throughout, tho pleural ganglia anastomose with the opjiosito 
half of the visceral commissure, or even with the corresponding 
ganglion, by a longer or shorter connective. In the more primi- 
tive Toenioglossa the ospliradium is only a filiform prominence 
of opitholinm (Littorina, Fig. 4) ; by furtner specialization it may 
develop pectinations on both sides, which may even be arborescent 
(Pturoccraa, Cyprnia). It is absent from the rulmonato forms ; in 
one of these (Ccrithidea) it is replaced by a pallial eye, of structure 
analogous to those of Onchidium and tho Pectinia©. There are 
two larval nephridia — closed sacs in marine Pectiuibranchia, tubes 
with an external opening in Paludiua and Bithynia. The adult 
kidney develops at the expense of tho o celomic (pericardial) epi- 
tholium. In Paludina traces of tho left kidnoy are recognizable, 
but atrophy, the ducts becoming the genital duct. Tho genital 
gland is formed in mesodorm os a ctclomic region separate from 
the pericardium (Paludiua). The brancliia is formed by folds 
on tno internal surface of tlio mantle. In ]>elagic Stroptoneura 
(Hetoropoda) we may observe a detorsion and return to an external 
symmetry concurrently with a retrogressive evolution of the shell, 
which is paralleled by Opisthobranchia : the Atlantidre have a 
coiled and well-developed shell, an operculum, and prosobranchial- 
ism ; the Carinariid©, an uncoilod and diminished shell, and no 
operculum ; the Ptcrotracheidm, no shell and opisthobranchulism, 
or even abranchialism in Firoloida. The foot is laterally com- 
pressed, and carries a sucker in the middlo line (in the male only, 
among Pterotrachoid©). In tlie nervous system the pleural ganglia 
are coupled to the cerebral and not to tho pedal centres ; there is 
no dialyneury, but viscero-pedal anastomoses connect the right 


pedal ganglion with the info-intestinal, and the left with the sup*- 
intestinal. In Carinariid© and Pterotracheidas the eyes are very 
voluminous, the retina of small extent, with rods arranged in 
grooves perpendicular to the optic axis. 

Subclass B. Euthyneura. — Among the essential characters 
which discriminate these from the Streptoneura, is notable not an 
absence of torsion, hut an actual detorsion of the visceral com- 
missure. In several of the more primitive forms (Actoonida and 





Limacinidm among Opisthobranchia, Chilinid® among Fulmonata) 
the samo torsion occurs as in Streptoneura : prosobranchialism 
(Act©on), a looped visceral commissure (Aotaon^Tomatella, 
Chilina, and even slightly still in Bulla and Scaphander), the os- 
ph radium to the left, innervated from the supra-intestinal ganglion 
(Act»on, Limacina). This untwisting of the visceral commissure 
is tlie result of & general untwisting which gradually restores the 
anus and circumanal complex from the anterior region to the right 
side (Bulla, Aplysia), or oven to a posterior position (Onchidium, 
Philine, straight Pteropoda, Thecosomata, Cavolinia, Clio, Ac.). 

In the latter the detorsion is complete, and consists in a rotation 
of 180° in a direction counter to the original Gastropod torsion ; it 
carries the pallial cavity on to the ventral surface by way of the 
right-hand side, and from this results in “straight Pteropoda*' 
the loop of tho genital duct round the alimentary tract. An oper- 
culum is retained by the adult not only of Action, but also in 
Limacinid©, Bingiculid©, and Ainphibolid© (Pulmonata). The 
subclass contains two orders. 

Order I. Opisthobravchia . — The order contains two sections only, 
Tectibranchia and Nudibrancliia ; the old Phyllidiobranchia being 
united with the latter ; indeed, the Phyllidia are Dorids, and the 
Plourophyllidia are Eolids. 

Section 1. Tedibramhia . — Characterized by the presence of a 
ctonidium and the asymmetry of their external form. Suborder 
A. Eulloida (including Pteropoda Thecosomata). Pallial cavity 
well developed. Families : Actceonid©, Ringiculid©, Tornatinid©, 
Scaphandrid©, Philinidrc, Peltid®, Lophocercid©, Limacinid©, 
Cymbuliid©, Cavoliniid© (tho three lost forming the old Ptcro- 
poda Thecosomata). Suborder B, Aplymida. Pallial cavity 
greatly reduced or absent ; parapodia not continuous with the sole 
of the foot. Families : Aplysiiu©, and the four families of Ptcro- 
poda Gymnosomata — Pneumonodermatid©, Notobranchneidre, 
Clionid©, H&lopsychid©. Suborder C. Pleurobranehoida Pallial 
cavity absent; no parapodia. Families: Umbrellid©, Pleuro- 
branchid©. 

Section 2. Nudibranckia . — Characterized by the absence of 
ctenidia, and their external symmetry. Suborder A. Tritonigida. 
Holohepatic, with anus on the right side. Families : Tritomid©, 
Scyllreia©, Phyllirhoid©, Thetyid©. Suborder B. Voridoida. 
Holohepatic, with anus, median, and posterior. Families : Poly- 
ceratid©, Doridid®, Doridopsid©, Corambid©, Phyllidiid©. Sub- 
order C. Eolidoida. Cladohepatic, with simple oviduct Families : 
Eolidid©, Glaucid©, Fleuropnyllidiid©, Dotonid©, Proctonotid©, 
Fionid©. Suborder D. Elynoida . Cladohepatic, with bifurcated 
oviduct. Families : Herm©id©, Elysiid©, Limapontiid© (Fig. 5). 
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Tfo borders of the solar face of the foot are often produced into 
fins or “parapodia/’ to be distinguished from the epipodia of 
the Aspidobranohia which are outgrowths of the sides of the 
foot and not of its ventral surface. These parapodia, which 

are greatly developed in Aoera 
and Gastropteron among Bui- 
loida, may even form a con- 
tractile sac right round the body 
(Notarchus) and constitute the 
fins of many Pteropoda. Tlio 
ctenidium is generally a lamina 
plicated in two directions alter- 
nately, and not a bipectinate 
appendage as in Streptoneura 
Aspidobranchia. It is absent 
from Nudibranchs, even from 
Dorids, the peri -anal leaf- like 
gills of which are homodyna- 
mous with the dorsal appendages 
of Tritonioida. Prosobranchiai- 
i8in occurs in Actaon, Limacina, 
Ac., as in the Streptoneura. 
The hepatio caeca in tne dorsal 
papillae of Eolidoida actually 
communicate with the endo- 
genous sacB at their extremity ; 
cnidocysts are absent from Eolis 
glaucoides. The nervous system 
is concentrated dorsally in 
Pleurobranchoida and Nudi- 
brancliia, but vontrally in 
Pteropoda Thecosomata. The 
osphradium is absent from 
Nudibranchia, in which there 
is an increase of tho tentacular 
„ v . . it is, however, retained by all Ptero- 

poda Gymnosomata, although they generally lack a ctenidium. 

The free veliger of Nudibranohs is followed by a creeping planari- 
forra stage which shortly loses its shell, and ultimately acquires 
dorsal papillae, beginning with the anterior. In Cenia (Elysioida) 
the young leave tho egg in the adult shape ; there oxists in this 
case, as in Polta=Runcina among Tectibranclis, neither free 
veliger nor embryonic shell, these being the solo examples known 
among Opisthobranchia ; all the others havo a larval shell, even 
tho Pteropoda Gymnosomata, with the possible exception of 
Theceurybia = Halopsyche. 

The phylogenetic relations between Nudibranchia and Tecti- 
branchia become clear through the organization of the Pleuro- 
branchioida ; in those there is neither pallial chamber nor 
osphradium, and respiration is largely pallial ; the shell may be 
entirely absent (Pleurobrancliia) ; the nervous system is concen- 
trated dorsally; spicules and cnidocysts exist in the dorsal 
integuments. The mantle of Doridoida is quite homologous with 
that of Pleurobranchoida, and in no case with an epipodium re- 
flected dorsally over the surface of the body. 

Order II. Pulmonata . — (For the definition the article in vol. xvi. 



Fm. 6 .—lAmapontia nigra, generative 
organs (Hancock): a, penis; d, 
albumiulparoiis gland; n, herma- 
phrodite follicles; j, oviduct; k, 
mucous oviducal gland ,* l, oviducal 
opening; m, prostate; n, vaginal 
opening ; g, receptaculum seminis. 


of this work should be consulted.) Suborder I. Basommatophora. 
Families: Auriculid®, Amphibolid®, Siphonariad®, Chilinid®, 
Limn&id®, Planorbid®, Physid®. Suborder II. Stylommatophora, 
The various slugs do not form a homogeneous group, but are poly- 
phyletic. Families : Sucoineid®, Athoracophorid®, Fupid®, 
Helicid®, Fhilomyeid®, Arionid®, Limaoid®, Testacellid®, Vaginu- 
lid®, Onchidiid®. 

The Pulmonate ventriolo is generally at the back of the heart ; 
this is explicable by the descent of Pulmonata from very primitivo 
Tectibranchia, highly twisted forms alone carrying the ventricle 
behind (Teatacella, Onchidium). The lung, which m the majority 
of cases is vascular, is tracheal in the Atnoracophorid®. Among 
Stylommatophora, this organ is reduced in Onchidiid® (the marine 
forms of which acquire branchial mantle- tufts dorsally) and absent 
in l Vaginulidn. Among Basommatophora, in addition to Limnma 
of deep lakes the following admit water to the lung of marine 
forms, Amphibola, Gadinia, Siphonaria (this acquires a new pallial 
intrapulmonary gill) ; ami of fresh water form*, Chilina and Plan- 
orbis nautileus. Other iivsh- 
watorBasominatophoradovelop . 
a pallial extrapuimonary gill 
(Planorbis corneus, Pulmo- 
branchia (Fig. 6), Ancylus, 
the latter having lost all trace 
! of a lung-cavity). The kidney 
almost invariably, notably 
among Stylommatophora, has 
a distinct ureter, opening 
more or less closely to tho 
lung -aperture, sometimes at 
the extremity of the rectum. 

In Pythia of the Auriculid®, 
the sperm -duct is an open Fig. 6. — PulmohranrMa lamellaM, with 
furrow from the herm&phro- mantle partially cut out above till! pul- 
dite opening to the penis ; in monar r ttud u,n e*"- 
other members of tho same 

family it is tubular, and the bifurcation of the hermaphrodite duct 
occurs at some distance from tho female opening, representing the 
primitive hermaphrodite opening. The penis is apparently inner- 
vated from the cerebral centre, but in fact from the pedal ganglion. 
In some leias specialized Bosom matoph ora tho nervous system still 
exhibits a long commissure ; it is oven slightly loojwd in Chilina. An 
osphradium occurs in development, even among Stylommatophora 
(Holix, Lirnax) ; among these, however, it is always on the right 
in doxtral species, as is the vestigial osphradial ganglion of Auri- 
cula. The velum iH vestigial, except in Auriculid®, Siphonariid®, 
Amphibolid®, and Onchidiid®, where it is well developed. Theso 
families possess a larval operculum, retained till the adult stage by 
Amphibola. The eyes and part of the cerebral centres develop as 
ectodermal invaginations ; these cerebral cavities are preserved in 
adult Limrnea and Planorbis. In Clausilia and Succiuea the shell 
arises in a sac which at first is entirely closed. The embryonic 
nophridia are bent tubes, which open to the exterior and terminate 
intornally by a funnel with flame-cell. In the Basommatophora 
three perforated cells 'constitute the canal, a fourth forms the 
funnel. 



Tabular View of the Phylogenet ic Classification of the Class Gastropoda. 



Class III. Beaphopoda. — The Scaphopoda have no ctenidia. 
The eephaUc filaments or captacula are outgrowths of the paired 
dorsal cephalic lobes. The circulatory system lias neither vessels 
nor well-developed muscular walls to the ventricle. The kidneys 
have no pericardial orifices; the genital gland opens into the 
right kidney. The nervous system exhibits two pleural ganglia, 
each with oerebro-pleural and pleuro-pedal connectives, the latter 


fusing immediately with the cerebro -pedal, as in Nucula. An 
infraasophageal labial commissure gives origin to a stomatogastric 
commissure (as in Aspidobranchia and Polyplaconhora), and in- 
nervates a sensory subradi&l organ. The ova are laid singly, and 
segmentation is irregular ; invagination produces a gastrula with 
large blastopore originally at tne posterior end of tho embryo. 
The latter elongates, and acquires anteriorly a tuft of cilia, sur- 
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rounded by four circles of cilia, to form the yelum. The blasto- 
pore remains open, and draws gradually towards the anterior end 
along the ventral surface. On the dorsal aspect spring two lateral 
pallial ridges, parallel and symmetrical ; these stretch towards the 
ventral surface, where they finally fuse to form a tubular mantle 
round the body. The shell which this mantle secretes, at first 
cup-shaped, little by little assumes the form of a tube, like the 
mantle, by union of its margins. On the ventral surface the foot 
appears as a prominence ; this becomes elongated anteriorly, and 
by its aid the animal can crawl after the disappearance of the 
velum. The cerebral ganglia arise as two ectodermal invagina- 
tions in the velar area ; the otocysts by invagination at the surface 
of the foot ; and the pedal ganglia, after the otocysts, by ecto- 
dermal thickenings. The anus is perforated very late. After five 
or six days the velum atrophies, aud the embryo begins to crawl. 
Families : Dentaliid®, Sipnonodentaliid®. 

Class IV. Lamellibr&nchift. — The old classification, founded 
on the number of adductor muscles, can no longer be retained, 
the “Monornya” being polyphyletic. The degree of specializa- 
tion attained by different forms is well shown by the structure 
of the branchi® (ctenidia) ; using these, five orders may bo 
distinguished. 

Order 1. Frotobranchia . — Branchial filaments short, not floxed, 
not united by junctions, arranged in two series in opposite direc- 
tions. Families: Nuculid®, Solonomvid®. 

Order 2. Filibranchia . — Branchial filaments elongated, parallel, 
flexed, and united together by ciliaiy junctions. Families: 
Anomiid®, Arcidte, Trigoniid®, Mytilidw. 

Order 3. Pseudolamellilranchia . — Branchial filaments with 
interfoliate junctions (vascular or connective) ; bronchi® plicated ; 

S ostorior adductor muscle reduced or wanting; foot slightly 
eveloped. Families : Aviculidus, Ostncid®, Pectin id®, Dimyid®. 
Order 4. Eularncllibranchia. — Bronchi® with interfilamentar 
and interfoliar unions, all of which are vascular; mantle lobes 
united posteriorly at one or two points. This order includes the 
groat majority of families, which aro distributed among soven sub- 
orders : Subinytilacea, Tellinacea, Veneracea Cardiacea, Myacea, 
Pholadaoea, and Anatinacea. 

Onler 5. Septibranchia . — Bronchi® transformed into a muscular 
septum, which stretchos from the anterior adductor to the 
separation of the two siphonB, and surrounds the foot. Families : 
Poromyid®, Cuspidariid®. 

As in other Molluscs, the edges of the mantle can be reflected 
over (Galoomma, Eutovalva), or can even entirely conceal the shell, 
which is absolutely internal in three genera, Chlamydoconcha, 
Ephimiodonta, and Scioberotia. In the last the adductor 
muscles are absent, as in Aspergillum. Both adductors are 
embryonically developed in all Lamellibranchs, the anterior ap- 
pearing always first, even in casos where it ultimately disappears. 
The retractor muscles of the foot correspond to the columellar 
muscle of Gastropoda. The foot has a ventral disc only in 
Protobronchia and Pectunculus ; in other forms it exhibits very 
generally a cavity, the cells of which secrete a byssus for fixation 
of the animal. The liver occasionally presonts an asymmetry, the 
left lobe being in such oases the larger (Nuculid®). The epithelial 
covering of tne auricles often constitutes pericardial glands ; other 
portions of the wall of the pericardium may penetrate into the 
mautle. In the Septi bronchia, by abnormal development of tlieir 
muscular elements, the bronchi® form a muscular septum with 
symmetrical orifices ; respiration is effected by the internal surface 
of the mantle, over which the contractions of the septum force a 
powerful current of water. The two uephridia communicate with 
one another ; they extend sometimes into the mantle. The 
genital glands also communicate with one another in many forms ; 
aud in some oaseB open into the kidneys. Many species are 
hermaphrodite, but while in some (f.gr., Ostrsea, Garuium) ova 
and spermatozoa arise Bide by side throughout the extent of 
the gland, in others (*.</., Pecten) male ana female portions are 
distinct ; aud in Pororaya and Anatinacea there exist a pair of 
ovaries and a pair of tostes entirely distinct, each with its proper 
orifice. 

In the more archaic forms ( Protobranchia) the pleural ganglia 
are distinct, as in Gastropoda aud Sc&phopoda ; they aro coupled 
to thb cerebral, each giving rise to a pallial nerve, and a pleuro- 
pedal connective more or less promptly united to a oerebro-pedal 
connective. Tho existence of the pleural ganglia shows that no 
other visceral centre is fusod with tue cerebral, and that these are 
the posterior oentros which correspond to the visceral ganglia of 
other Mollusca. The otocysts remain open to tho exterior in some 
adult Nuculid®. The cephalic eyes observable in various larv® 
are retained in some adults on tho anterior region of the branchial 
axis (Mvtilus, Avicula, Fig. 7). A unique structure characterizes 
the pallial eyes of Pectinid® and of some species of Oardium. 

Tne ova are laid separately (except in Nuoula delphinodonta). 
A large number of Lamellibranohia retain the developing eggs in 
tho branchial lamell® (Submytilaoea, and fresh -water forms, 
except Drcissensi). Larval nepnridia have been detected in several 


sub-groups, consisting of a deep canalicular portion, and a sups!- 
fidal portion which opens to the exterior postero-ventrally of the 
head ; the lumen is intracellular, with a flame cell 
In the Unionid® the larva (Glochidium) is temporarily parasitic, 
and encysts in the skin of a fish, deriving sustenance by means of 
the ectodermal cells of the 
mantle from the epidermis of 
the host. Parasitic life lasts 
from two to five weeks. 

Class Y. CephalopmU. — For 
definitions of the divisions, the 
article in vol. xvi. of this work 
should be consulted. 

Subclass A. Tktrabranohia. 

—This contains a single living 
genus, Nautilus, and numerous 
fossil genera (see article Cepha- 
lopoda). 

Subclass B. Dibranoma. 

Order 1. Decapoda . —Suborder 
(a) (Kgopsida, with seven living 
families: Spirulid®, Ommato- 
strephid®, Physanoteuthid®, 

Onychoteuthid®, Gonatid®, 

Chiroteutliid®, Cranchiid®. 
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Fia 7.— Avicula. left view of anterior 
part of the body : pa, anterior palp ; 
w, foot; pp, posterior palp; % 
bysaus; br, internal gill-plate ; bfi. 
external gill-plate ; m, reflected left 
mantle lobe; o, eye (on the first 
internal gill filament). 


Suborder (6) Myopsida. Families : Sepiolid®, Idiosepiid®, Sepiida- 
riidn, Loliginia®, Sepiid* 

Order 2. Octopoda.— Families : Cirrhoteuthid®, Octopodid®, 
Argonautid®, Phtlonexid®. The internal shell is greatly reduced ; 
it is purely ohitinous in all Octopoda, forming an unpaired piece 
in Cirrhoteuthis, a pair of stylets in Octopus. In Argonauts alone 
the Bhell gland shallows out, without closing. In the Decapoda some 
allios of Sepiola are also sholl-lesfl. The tentacular anus atrophy 
in various (Egopsida. The hectocotylized arm belongs generally 
to tlio fourth pair in Decapoda, that of the left side only (Ommato- 
strephid®, Onychoteuthid®, and most Myopsida), or on both 
sides (Idiosepius, Spirula, Fig. 8). In Nautilus the spadix may be 
right or left. Some deep-water (Kgopsida possess luminous organs. 
The radula is absent from Cirrhoteuthis ; the ink -sac is also want- 
ing in this genus and in some species of Octopus. In Octopoda 
the perioardial part of the coelom is wanting. Tne coelom includes 
only the genital capsule, which communicates with the capsules 
of the branchial hearts by long canals (absent in two families). 
The appendices of the branchial hearts are the morphological 
equivalent of the u pericardial glands" 
of other Mollusca ; tneir glandular wall 
is excretory. The nervous system presents 
the same labial commissure as do Amphi- 
neura and Frorhipidoglossomorpha. The 
osphradium of Nautilus is placed against 
and protected by the interbranchial 
papilla. Certain pigmented organs of 
Cirrhoteuthis are supposed to be thermo- 
scopic. In those Octopoda in which the 
hectocotylus is not autotomouB, it is 
intruded into the pallial cavity of the 
female so as to introduce spermatophoros 
into the distal portion or the oviduct 
(Octopus) ; both arms of the dorsal pair 
in Sepiolid® place the spermatophoros 
in the neighbourhood of the female open- 
ing. 

In Nautilus the ova, which are four or 
five millimetres long, are laid separately 
in two shells, the outer of which is 
partially opened. In the Dibranchia, 
the nerve-centres arise from ectodermal 
thickenings ; the brachial ganglia are 
formed by subdivision of the primitive 
m , , v i JlSff P 0£ * al ganglia, thus showing the pedal 
fins ; Pd, dontai origin of the arms. The external portion 
anterior mantle-lobe; 7, of the crystalline lens has a separate 
right tentacular arm ; origin from the internal portion. The 

y ii hi iV riiriit Jrma * blastoderm of the egg forms the ecto- 
1,11, III, IV, right arms. dem . ^ primitive endoderm takes 

origin at the periphery of the ectoderm, spreading under and 
away from it, enclosing the yolk with a layer of large nuclei at its 
surface to form the perivitelline membrane. The remainder of the 
endoderm is in great measure transformed into the mesoderm. Tne 
primitive endoderm being unable to surround itself with ectoderm 
to form a gastrula, the definitive endoderm appears rather late in 
development ; a furrow of cells below the hinder part of the mantle 
in the middle line, derived, like the perivitelline membrane, from 
the primitive endoderm, gives rise to stomach, liver, and intestine. 

Authorities.— 1. Von Jeering. Vergleichende Anatomie da 
NervencytUmes und Fhylogenie der MoUmkm, Leipzig, 1877. — 2. 
Bouvier, “Syst&me nerveux, morphologic gfo&ale et classifies- 
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tion dog Gast&opodes Frooobr&nohoa," Ann. Sri. Nat. ner. 7, vol. 
uL 1887. — 8. Haller. Studien Uber Docoglosse und Bhipido • 
glmm Prosobranchier, Leipzig, 1884. — 4. Boas. “ Spoliaatlantica," 
Videnek. Sdsk. Skr . gar. 8, vol. i. 1886 — 5. Pblsenbbr. “ Report 
on the Pteropoda," Zool. "Challenger'' Expcdit . part lxvi. 1888. 

— 6. Id, “ Contribution h l'4tude dea Lamellibranches," Arch, 
Biol, vol. xi. 1891. — 7. Id, “ Recherches sur divers Opistho- 
branches/* MSm. Cow, Acad, Belgique, vol. liii. 1894.— 8. wiken. 
“Studieu uber die Solenogaatren,” K, Svensk. Vetensk. Akad, 
Mandlingar ; vols. xxiv. and xxv. 1892, 1898.— 9. Plate. “ Ueber 
den Ban uud die Verwandtschaftsbeziehungen der Solenoconchen/* 
Zool. Jahrb Abth, /, Morph, vol. v. 1892.— 10. Id. “Dio 
Anatomic und Phylogenie der Chitonen/’ Zool. Jahrb . Suppl. 
iv. 1897, 1899. —11. Fischer. Manuel de Conchyliologie, 
Paris, 1887.— 12. Tryon. Manual of Conchology, Philadelphia, 
1878-1902. —18. Sim both. Mollueea ( Weichthiere ), 1892 (in 
progress). — 14. Bohmiq. “ Zur feineren Anatomie von Rhodope 
Yeranyi Kolliker," Zeitschr. /. tries. Zool. vol. lvi. 1893. — 15. 
Mohblby. “On the Presenoo of Eyes in the Shells of certain 
Chitonidtt,” Quart. Joum. Micr. Sci. 1885.— 16. Kowalevsky. 

“ Embryog^uie du Chiton Polii/* Ann. Mus. Marseille, vol. i. 1883. 
— 17. Heath. “Development of Isohnoehiton,” Zool. Jahrb. 
1899. — 18. Pklsbnkkr. “ Les yeux oephaliquea chez les Lamelli* 
branches," Arch. d. Biol . vol. xvi, 1899. — 19. Pruvqt. “Surle 
ddvelopperaent d'un Soldnogastre/’Umptes rendus } vol. cxi.— 20. 
Sohiemenz. “ Ueber die Waaseraufhahme bei Lamellibranchiaten 
und Qastropoden," Mitth, tool. Stat. Neapel , vols. v. and vii. 1884, 
1887,__21. Bourne. “On the supposed Communication of the 
Vascular System with the Exterior in Pleurobranckus" Quart. 
Joum. Micr. Sci. vol. xxv. — 22. Kowalevsky. “Etude sur 
l’embryog&iie dn Den tale,” Ann. Mus. Marseille , vol. i. 1883. 

— 23. Sohierholtz. “Ueber Entwickelung der Unioniden," 
Denkschr . k. Akad. Wiss . Wien . Bd. lv. 1888.— 24. Drew. 

“ Yoldia Lim&tula,” Mem. Biol. Labor. Johns Hopkins Univ. vol. 
iv. 1899. (P. P .) 

MolShelm 9 an ancient town of Germany, in the 
province of Alsace-Lorraine, known in the 9th century as 
Molleshem, and formerly the scat of a famous Jesuit 
college, which in 1701 was removed to and united with 
the University of Strassburg. It has now manufactures of 
bayonets, swords, and hardware. Population, 4000. 

Moltke, Helmuth Carl Bernhard, 
Count VOn (1800-1891), Prussian field-marshal, for 
thirty years chief of the staff of the Prussian army, the 
greatest strategist of the latteT half of the 19th century, 
and the creator of the modern method of directing armies 
in the field, was born 26th October 1800, at Parchim in 
Mecklenburg, of a German family of ancient nobility. His 
father in 1805 settled in Holstein and became a Danish 
subject, but about the same time was impoverished by the 
burning of his country house and the plunder by the 
French of his town house in Liibeck, where his wife 
and children were. Young Moltke therefore grow up in 
straitened circumstances. At the age of nine he was sent 
as a boarder to Hohenfelde in Holstein, and at the age of 
eleven to the cadet school at Copenhagen, being destined 
for the Danish army and court. In 1818 he became a 
page to the king of Denmark and second lieutenant in a 
Danish infantry regiment. But at twenty-one he resolved 
to enter the Prussian service, in spite of the loss of 
seniority. He jiassed the necessary examination with 
credit, and became second lieutenant in the 8th Infantry 
Regiment stationed at Frankfort-on-the-Odor. At twenty- 
three, after much less than the regulation term of service, 
he was allowed to enter the general war school, now the 
war academy, where he studied the full three years and 
passed in 1826 a brilliant final examination. He then for 
a year had charge of a cadet school at Frankfort-on-the- 
Qder, after which he was for three years employed on the 
military survey in Silesia and Posen. In 1832 he was 
seconded for service on the general staff at Berlin, to which 
in 1833 on promotion to first lieutenant he was transferred. 
He was at this time regarded as a brilliant officer by his 
superiors, and among them by Prince William, then a 
lieutenant-general, afterwards king and emperor. He 
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was well received at court, and in the best society of 
Berlin. His tastes inclined him to literature, to historical 
study and to travel. In 1827 he had published a short 
romance, The Two Friends. In 1831 it was followed by 
an essay entitled Holland and Belgium in their Mutual 
Relations , from their Separation under Philip II. to their 
Reunion under William /., in which were displayed the 
author’s interest in the political issues of the day, and his 
extensive historical reading. In 1832 appeared An Account 
of the Internal Circumstances and. Social Conditions of 
Poland , a second study of a burning question based both 
on reading and on personal observation of Polish life and 
character. In 1832 he contracted to translate Gibbon’s 
Decline ami Fall into German, for which he was to receive 
£75, his object being to earn the money to buy a horse. 
In eighteen months he had finished nine volumes out of 
twelve, but the publisher failed to produce the book and 
Moltke never received more than £25, so that the chief 
reward of his labour was the historical knowledge which 
he acquired. He had already found opportunities to 
travel in South Germany and Northern Italy, and in 1835 
on his promotion as captain he obtained six months’ 
leave to travel in South-Eastern Europe. After a short 
stay in Constantinople he was requested by the Sultan to 
enter the Turkish service, and being duly authorized from 
Berlin he accepted the offer. He remained two years at 
Constantinople, learned Turkish and surveyed for the 
Sultan the city of Constantinople, the Bosphorus, and the 
Dardanelles. He travelled in the Sultan’s retinue through 
Bulgaria and Rumelia, and made many other journeys on 
both sides of the Strait. In 1838 he was sent as adviser to 
the Turkish general commanding the troops in Armenia, who 
was to carry on a campaign against Mehemet Ali of Egypt. 
During the summer he made extensive reconnaissances and 
surveys, riding several thousand miles in the course of his 
journeys, navigating the dangerous rapids of the Euphrates, 
and visiting and mapping many districts where no European 
traveller had preceded him since Xenophon. In 1839 the 
army moved south to meet tho Egyptians, but upon the 
approach of the enemy the general became more attentive 
to the prophecies of the mollahs than to tho advice of the 
Prussian captain. Moltke resigned his post of staff officer 
and took charge of the artillery, which therefore, in tho 
ensuing battle of Nisib, was the last portion of the Turkish 
army to run away. The Turks were well beaten and their 
army dispersed to the four winds. Moltke with infinito 
hardship made his way back to the Black Sea, and thence 
to Constantinople. His patron Sultan Mahmoud was dead, 
so he returned to Berlin, where he arrived, broken in health, 
in December 1839. When he left Berlin in 1834 he had 
already “the courtier’s, soldier’s, scholar’s eye, tongue, 
sword.’’ When ho returned it was with a mind extended 
by a rare experience, and with a character doubly tempered 
and annealed. While away, he had been a constant letter- 
writer to his mother and sisters, and he now revised and 
published his letters as Letters on Conditions and Events 
in Turkey in the Years 1835 to 1839. No other book 
gives so deep an insight into the character of the Turkish 
Empire, and no other book of travels better deserves to be 
regarded as a German classic. One of liis sisters had 
married an English widower named Burt, who had settled 
in Holstein. Her step-daughter, Mary Burt, had read the 
traveller’s letters, and when he came home as a wooer was 
quickly won. The marriage took place in 1841, when 
Mary was just turned sixteen. It was a very happy 
union, though there were no children, and Moltke’s love- 
letters and letters to his wife are among the most valuable 
materials fQr his biography. On his return in 1840 
Moltke had been appointed to the staff of the 4th army 
corps, stationed at Berlin ; he was promoted major on his 
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r wedding day. The fruits of his Eastern travels were by no 
means exhausted. He published his maps of Constanti- 
nople, of the Bosphorus, and of the Dardanelles, and, 
jointly with other German travellers, a new map of Asia 
Minor and a memoir on the geography of that country, as 
well as a number of ]>eriodical essays on various factors 
in the Eastern Question. In 1845 appeared The Rusao- 
Turlmh Campaign in Eurojie, 1828-29, described in 1845 
by Baron von Moltke, Major in the Prussian Staff \ a 
volume which was recognized by competent judges as a 
masterpiece of military history and criticism. Moltke at 
this ]icriod was much occupied with the development of 
railways. He was one of the first directors of the 
Hamburg- Berlin railway, and in 1843 published a review 
article entitled What Considerations should determine the 
Choice of the Course of Rail- 
ways ? which reveals a mastery 
of the technical questions in- 
volved in the construction and 
working of railway lines. 

In 1845 Moltke was ap- 
pointed personal adjutant to 
Prince Henry of Prussia, a 
Roman Catholic who lived at. 

Romo. He thus had the oppor- 
tunity of a long stay in the 
Eternal City, with no more 
than nominal duties to per- 
form. It was a life which he 
and his wife much enjoyed, 
and he spont much of his 
leisure in a survey, of which 
the result was a splendid map 
of Rome, published at Berlin 
in 1852. In 1840 Prince 
Henry died, and Moltke was 
then appointed to the stall* of 
the 8th army corps at Coblenz. 

In 1848, after a brief return 
to the great general staff at 
Berlin, he became chief of the 
staff of the 4th army corps, of 
which the headquarters wen* 
then at Magdeburg, where he 
remained seven years, during 
which he rose to lieutenant- 
colonel (1850), and colonel 
(1851). In 1855 he was ap- 
pointed first adjutant to Prince 
Frederick William (afterwards 
crown prince and emperor), whom he accompanied 
to England on his betrothal and marriage, as well 
as to Paris and to St Petersburg to the coronation of 
Alexander II. of Russia. Prince Frederick William was in 
command of a regiment stationed at Breslau, and there as 
his ui(jutant Moltke remained for a year, becoming major- 
general in 1856. On the 23rd of October 1857, owing 
to the serious illness of King Frederick William IV., 
Prince William became prince regent. Six days later the 
regent selected Moltke for the then vacant post of chief 
of the general staff of the army. The appointment was 
made definitive in January 1858, Moltke’s posthumously 
published military works disclose a remarkable activity, 
beginning in 1857, devoted to the adaptation of strategical 
and tactical methods to changes in armament and in 
means of communication, to the training of staff officers 
in accordance with the methods thus worked out, to the 
perfection of the arrangements for the mobilization of the 
army, and to the study of European politics in connexion 
with the plans for campaigns which might become neces- 


sary. In 1859 came the war in Italy, which occasioned 
the mobilization of the Prussian army, and as a consequence 
the reorganization of that army, by which its numerical 
strength was nearly doubled. The reorganization was the 
work not of Moltke but of the king, and of Boon, minister 
of war ; but Moltke watched the Italian campaign closely, 
and wrote a history of it, published in 1862 , and 
attributed on the title-page to the historical division of 
the Prussian staff, which is the clearest account of^the 
campaign and contains the best criticism upon it In 
December 1862 Moltke was asked for an opinion upon 
the military aspect of the quarrel with Denmark then 
becoming acute. He thought the difficulty would be to 
bring the war to an end, as the Danish army would if 
possible retire to the islands, where, as the Danes had the 
command of the sea, it could 
not be attacked. He sketched 
a plan for turning the flank of 
the Danish army before the 
attack upon its position in 
front of Schleswig, and hoped 
that by this means its retreat 
might be intercepted. When 
the war began in February 
1864, Moltke was not sent 
with the Prussian forces, but 
kept at Berlin. The plan was 
mismanaged in the execution, 
and the Danish army escaped 
to the fortresses of Diippel and 
Fredericia, each of which com- 
manded a retreat across a strait 
on to an island. The allies 
were now checkod ; Diippel and 
Fredericia were besieged by 
them, Diipj)el taken by storm, 
and Fredericia abandoned by 
the Danes without assault; but 
the war showed no signs of 
ending, as the Danish army 
was safe in the islands of 
Alsen and Fiinen. On the 
30th of April Moltke was sent 
to be chief of the staff to the 
commander-in-chief of the allied 
forces, and, so soon as the 
armistice of May and June 
was over, persuaded Prince 
Frederick Charles to attempt 
to force the passage of the 
Sundewitt and attack the Danes in the island of Alsou. 
The landing was effected on the 29th of June, and the Danes 
then evacuated Alsen. Moltke next proposed a landing in 
Fiinen, but it was unnecessary. The Danes no longer felt 
safe in their islands, and agreed to the German terms. 
Moltke’s appearance on the scene had quickly transformed 
the aspect of the war, and his influence with the king 
had thus acquired a firm basis. Accordingly, when in 
1866 the quarrel with Austria came to a head, Moltke’s 
plans were adopted and he was almost invariably supported 
in their execution. A disciple rather of Clausewitz, 
whose theory of war was an effort to grasp its conditions, 
than of Jomini, who expounded a system of rules, Moltke 
regarded strategy as a practical art of adapting means Jo 
ends, and had developed the methods of Napoleon in 
accordance with the altered conditions. He had been the 
first to realize the great defensive power of modem fire- 
arms, and had inferred from it that an enveloping attack 
had become more formidable than the attempt to pierce an 
enemy’s front. He had pondered the tactics of Napoleon 
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at JSautaen, when the emperor preferred to bring up Ney*s 
corps, coming from a distance, against the flank of the 
allies, rather than to unite it with his own force before the 
battle; he had also drawn a moral from the combined 
action of the allies at Waterloo. At the same time he had 
worked out the conditions of the march and supply of an 
, army. Only one army corps could be moved along one 
road in the same day ; to put two or three corps on the 
same load meant that the rear corps could not be made 
use of in a battle at the front. Several corps stationed 
close together in a small area could not be fed for more 
than a day or two. Accordingly he inferred that the 
essence of strategy lay in arrangements for the separation 
of the corps for marching and their concentration in time 
for battle. In order to make a large army manageable, 
it must be broken up into separate armies or groups of 
corps, each group under a commander authorized to 
regulate its movements and action subject to the instruc- 
tions of the commandor-in-chief as regards the direction 
and purpose of its operations. In the strategy of 1866 
the conspicuous points are : (1) The concentration of 
effort. There were two groups of enemies, the Austro- 
Saxon armies, 270,000 ; and the North and South German 
armies, 120,000. The Prussian forces were 64,000 short 
of the adverse total, but Moltke determined to be superior 
at tho decisive point against the Austro-Saxons ; he 
therefore told off 278,000 men for that portion of the 
struggle, and employed only 48,000 men in Germany 
proper. His brilliant direction enabled the 48,000 to 
capture the Hanoverian army in less than a fortnight, and 
then to attack and drive asunder the South German 
forces. (2) In dealing with Austro-Saxony the difficulty 
was to have the Prussian army first ready — no easy matter, 
as the king would not mobilize until after the Austrians. 
Moltke’s railway knowledge holped him to save time. 
Five lines of railway led from the various Prussian 
provinces to a series of points on the southern frontier on 
the curved line Zeitz- Halle - Gbrlitz- Sckwoidnitz. By 

employing all these railways at once, Moltke had the 
several army corps moved simultaneously from their peace 
quarters to points on this curved line. When this first 
move was finished the corps then marched along the curve 
to collect into throe groups, one near Torgau (Elbe army), 
another at the west end of Silesia (first army, Prince 
Frederick Charles), the third between Landshut and 
Waldenburg (second army, Crown Prince). The first army 
when formed marched eastwards towards Gdrlitz. The 
small Saxon army at Dresden now had the Elbe army in 
its front and the first army on its right flank, and as it 
was outnumbered by either of them, its position was 
untenable, and so soon as hostilities began fell back into 
Bohemia, where it was joined by an Austrian corps, with 
which it formed an advance guard far in front of tho 
Austrian main army concentrated near Olmiitz. The Elbe 
army advanced to Dresden, left a garrison thero, and 
moved to tho right of Prince Frederick Charles, under 
whose command it now came. (3) Moltke now had two 
armies about 100 miles apart. The problem was how to 
bring them together so as to catch the Austrian army 
between them like the French at Waterloo between 
Wellington and Blucher. If, as was thought likely, the 
Austrians moved upon Breslau, the first and Elbe armies 
could continue their eastward march to co-operate with the 
second. But on 15th June Moltke learned that on the 
11th of June the Austrian army had been spread out over 
the country between Wildenschwerdt, Olmiitz, and Briinn. 
He inferred that it could not be concentrated at Josef stadt 
in less than thirteen days. Accordingly he determined to 
bring his own two armies together by directing each of 
them to advance towards Gitschin. He foresaw that the 
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march of the Crown Prince would probably bring him into 
collision with a portion of the Austrian army ; but the 
Crown Prince had 100,000 men, and it was not likely that 
the Austrians could have a stronger force than that within 
reach of him. The order to advance upon Gitschin was 
issued on tho 22nd of June, and led to one of the greatest 
victories on record. The Austrians marched faster than 
Moltke expected, and might have opposed the Crown 
Prince with four or five corps; but Benedek’s attention 
was centred on Prince Frederick Charles, and he inter- 
posed against the Crown Prince's advance four corps not 
under a common command, so that they were beaten in 
detail, as w ere also the Saxons and the Austrian corps with 
them, by Prince Frederick Charles. On tho 1st of July 
Benedek collected his already shaken forces in a defensive 
position in front of Koniggratz. Moltke’s two armies 
were now within a march of one another and of the enemy. 
On the 3rd of July they were brought into action, the first 
against the Austrian front and tho second against tho 
Austrian right flank. The Austrian army was completely 
defeated and the campaign decided, though an advance 
towards Vienna was needed to bring about the peace upon 
Prussia’s terms. Moltke was not quite satisfied with tho 
battle of Koniggratz. He had tried to have the Elbe 
army brought up to the Elbo above Koniggratz so as to 
prevent the Austrian retreat, but its general failed to 
accomplish this. He also tried to prevent the first army 
from pushing its attack, hoping in that way to keep the 
Austrians in their position until retreat should be cut off 
by the Crown Prince, but ho could not restrain tho 
impetuosity of Prince Frederick Charles and of the king. 
During tho negotiations Bismarck, who dared not risk tho 
active intervention of France, opposed tho king’s wish to 
annex Saxony and perhafra other territory beyond what 
was actually taken. Moltke would not have hesitated; 
he was confident of beating both French and Austrians if 
the French should intervene, and he submitted to Bismarck 
his plans in case of need for the opening moves against 
both French and Austrians. 

After the peace, the Prussian Diet voted Moltko tho 
sum of £30,000, with which ho bought tho estate 
of Creisau, near Schweidnitz, in Silesia. In 1867 was 
published The Campaign of 1866 in Germany , a his- 
tory produced under Moltke’s personal supervision, and 
remarkable for its combination of accuracy with reticence. 
On the 24th of December 1868 Moltko’s wife died at 
Berlin. Her remains were buried in a small chapel erected 
by Moltke as a mausoleum in the park at Creisau. 

In 1870 suddenly came tho war with France. The 
probability of such a war had occupied Moltke’s attention 
almost continuously since 1857, and a series of memoirs is 
preserved in which from time to time ho worked out and 
recorded his ideas as to the best arrangement of tho 
Prussian or German forces for tho opening of the cam- 
paign. Tho arrangements for the transport of tho army 
by railway were annually revised in order to suit tho 
changes in his plana brought about by political conditions 
and by the growth of the army, as well as by the improve- 
ment of tho Prussian system of railways. The great 
successes of 1866 had strengthened Moltke’s position, so 
that when on the 15th of July 1870 the order for the 
mobilization of the Prussian and South German forces 
was issued, his plans were adopted without dispute, and 
five days later he was appointed “ Chief of the general 
staff of the army at the headquarters of his Majesty the 
King ” for the duration of the war. This gave Moltke the 
right to issue in the king’s name, though of course not 
without his approval, orders which were equivalent to 
royal commands. Moltke’s plan was to assemble the whole 
army to the south of Mainz, this being the one district in 
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which an army could best secure the defence of the whole 
frontier. If the French should disregard the neutrality 
of Belgium and Luxemburg, and advance on the line from I 
Paris to Cologne or any other point on the Lower Rhine, 
the German army would be able to strike at their flank, 
while the Rhine itself, with the fortresses of Coblenz, 
Cologne, and Wesel, would be a serious obstacle in their 
front. If the French should attempt to invade South 
Germany, an advance of the Germans up either bank of 
the Rhine would threaten their communications. Moltke 
expected that the French would be compelled by the’ 
direction of their railways to collect the greater part of 
their army near Metz, and a smaller portion near Straa- 
burg. The German forces were grouped into three armies : 
the first of 60,000 men, under Steinmetz, on the Moselle 
below Treves; the second of 131,000 men, under Prince 
Frederick Charles, round Homburg, with a reserve of 
60,000 men beshind it ; the third under the Crown Prince, 
of 130,000 men, at Landau. Three army corps amounting 
to 100,000 men were not reckoned upon in the first 
instance, as it was desirable to keep a considerable force in 
north-eastern Germany, in case Austria should make 
common cause with France. If, as seemed probable, the 
French should take the initiative before the Gorman 
armies were ready, and for that purpose should advance 
from Metz in the direction of Mainz, Moltko would merely 
put back a few miles nearer to Mainz the points of debar- 
cation from the railway of the troops of the second army. 
This measure was actually adopted, though the anticipated 
French invasion did not take place. Moltke’s plan of 
operations was that the three armies while advancing 
should make a right wheel, so that the first army on the 
right would reach the bank of the Moselle opposite Metz, 
while the second and third armies should push forward, 
tho third army to defeat the French force near Strasburg, 
and the second to strike tho Moselle near Pont-h-Mousson. 
If the French army should be found during this advance 
in front of the second army, it would be attacked in front 
by the second army and in flank by the first or the third 
or both. If it should be found on or north of the line 
from Saarburg to Lun6ville, it could still be attacked from 
two sides by the second and third armies in co-operation. 
The intention of the great right wheel was to attack the 
principal French army in such a direction as to drive it 
north and cut its communications with Paris. The 
fortress of Metz was to bo observed, and the main German 
forces, after defeating the chief French army, to march 
upon Paris. This plan was carried out in its broad out- 
lines. Tho battle of Worth was brought on prematurely, 
and therefore led, not to the capture of MaeMahon’s army, 
which was intended, but only to its total defeat and hasty 
retreat as far as Chtolona. Tho battle of Spicheren was 
not intended by Moltke, who wished to keep Bazaine’s 
army on the Saar till he could attack it with tho second 
army in front and the first army on its left flank, while 
the third army was closing towards its rear. But these 
unintended or unexpected victories did not disconcert 
Moltke, who carried out his intended advance to Pont- 
h-Mousson, there crossed the Moselle with the first and 
second armies, then faced north and wheeled round, so that 
the effect of the battle of Gravelotte was to drive Bazaine 
into the fortress of Metz and cut him off from Paris. 
Nothing shows Moltke’s insight and strength of purpose in 
a clearer light than his determination to attack on the 18th 
of August, when many strategists would have thought that, 
the strategical victory having been gained, a tactical victory 
was unnecessary. He has been blamed for the last local 
attack at Gravelotte, in which there was a fruitless heavy 
loss ; but it is now known that this attack was ordered by 
the king, and Moltke blamed himself for not having used 
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his influence to prevent it. During the night follovpng 
the battle Moltke made his next decision. lie left one 
army to invest Bazaine and Metz, and set out with the two 
others to march towards Paris, the more southerly one 
leading, so that when MacMahon’s army should be found 
the main blow might be delivered from the south and 
MacMahon driven to the north. On the 25th of August 
it was found that MacMahon was moving north-east for 
the relief of Bazaine. The moment Moltke was satisfied 
of the accuracy of hiB information, he ordered the German 
columns to turn their faces north instead of west. 
MacMahon’s right wing was attacked at Beaumont while 
attempting to cross the Meuse, his advance necessarily 
abandoned, and his army with difficulty collected at Sedan. 
Here the two German armies were so brought up as com- 
pletely to surround the French army, which on the 1st of 
September was attacked and compelled to raise the white 
flag. After the capitulation of Sedan, Moltke resumed the 
advance on Paris, which was surrounded and invested. 
From this time his strategy is remarkable for its judicious 
economy of force, for he was wise enough never to attempt 
more than was practicable with the means at his disposal. 
The surrender of Metz and of Paris was a question of time, 
and the problem waB, while maintaining the investment, to 
be able to ward off the attacks of the new French armies 
levied for tho purpose of raising the siege of Paris. Met 2 
surrendered on the 27th of October, and on the 28th oi 
January 1871 an armistice was concluded at Paris by 
which the garrison became virtually prisoners and the wai 
was ended. 

On the 29th of October 1870 Moltke was created Oral 
(count or earl), and on the 16th of June 1871, field-marshal, 
After the war he superintended the preparation of its 
history, which was published between 1874 and 1881 by 
the great general staff. In 1888 he resigned his post at 
chief of the staff. In 1867 Moltke was elected to thi 
North German Diet, and in 1871 to the Reichstag. Hit 
speeches, dealing mostly with military questions, were re 
garded as models of conciseness and relevancy. He diet 
suddenly on the 24th of April 1891, and after a magni 
ficent funeral ceremony at Berlin his remains were laic 
beside those of his wife in the chapel which he had crectec 
as her tomb at Oreisau. 

As a strategist Moltke cannot be estimated by compari 
son with Frederick or Napoleon, because he had not tin 
authority either of a king or of a commander-in-chief. Whilj 
it is doubtful whether he can be convicted of any strategi 
cal errors, it seems beyond doubt that he never had to fa© 
a situation which placed any strain on his powers, for in tin 
campaigns of 1866 and 1870 his decisions seemed to b 
made without the slightest effort, and he was never a 
a loss. 

He had a tall spare figure, and in his latter years hi 
tanned features had received a set expression which was a 
once hard and grand. He was habitually taciturn am 
reserved, though a most accomplished linguist, so that i 
was said of him that he was “ silent in seven languages. 
The stern school of his early life had given him a rar 
self-control, so that no indiscreet or unkind expressio: 
is known to have ever fallen from him. Long befox 
his name was on the lips of the public he was know 
in the army and in the staff as the “ man of gold,’ 1 th 
ideal character whom every one admired and who ha 
no enemies. • 

Authorities.— Geeammelte Schrtften und Iknkw^rdigkeiten d* 
General Fddmarschalls Qrafen ffelmuth von Moltke. 8 voli 
Berlin, 1892-98.—- Moltke' 8 milit&rudm Werke. Berlin. (Nh 
volumes appeared between 1892 and 1900. ) — FeldmarecJudl Mom 
By Max Jahns. 8 vols. Berlin, 1 894-1 900, —Feldmarechall Grt 
Moltke : Fin militdrischcs Lebensbild. By W. Bioox, Oberst, to' 

2 vols. Munich, 1901. (a. 8. W.) 
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Molton, South, municipal borough, and ancient | 
market-town in the South Molton parliamentary division 
of Devonshire, England, 12 miles east-south-east of Barn- 
staple by rail, on the river Mole. There are a shirt and 
collar factory, and numerous com mills, all worked by the 
river. The gasworks belong to the corporation. Popula- 
tion (1881), 3340; (1901), 2848, the area having been 

altered between 1891 and 1901. 

• 

Moluccas, groups of islands lying between Celebes 
on the west and New Guinea on the oast, in the Malay 
Archipelago (q.v.), between 2° 43' N. and 8° 23' S. and 
124° 22' and 135° E., with an area, inclusive of Dutch or 
Western New Guinea, of about 160,000 square miles. 
Since 1867, when the political unity, under a governor, 
was dissolved, the Moluccas are often named by the Dutch 
the “Great East” ( Oroote Oost). Politically they now 
belong to the residencies of Amboyna and Ternato. Most 
of the islands are mountainous, with still active volcanoes. 
As they lie near or under the equator, the monsoons blow- 
ing over them are less regular, and the rainfall, of large 
volume throughout the year, is dependent on the height 
and direction of the chains. The vegetation of the small 
and narrow islands, all encompassed by the sea, is very 
luxuriant, and the products, principally nutmegs, mace, 
and other spices, include also rice and sago. The original 
inhabitants, Alfuros, have become mixed with the traders 
and colonists of later times — the Makassars, Buginese, 
Javanese, and Europeans. See Celebes, Sera no, Ternate, 
Tidor, Timor, New Guinea (Dutch). 

Mombasa, a seaport town and the administrative 
capital of British East Africa (East African Protectorate), 
on the east side of a small island of the same name, close 
to the coast, in 4° S. It has two good harbours ; one, 
Kilindini, is a naval depdt. Its total trade in 1901 
amounted to £423,000, of which £348,600 were imports 
and £74,400 exports. These last consist principally of 
ivory, copra, hides, and rubber. Population, about 27,000. 
See East Africa, British. 

Momelft, the Burmese name of the Chinese city 
Teng Yueh-chow, a town in the south-west of the province 
of Yunnan, China. It was opened to foreign trade by the 
Burmese convention of 1897, but so far no advantage has 
been taken of the permission. It lies close to the Burmese 
frontier, and on the old trade route from Bhamo to 
Yunnan, but its importance as an outpoRt of the British 
empire is political rather than commercial. Near Momein 
and within its jurisdiction is the frontier town of Man- 
wyne, where Mr A. It. Margary, a member of H.B.M. 
consular service, was assassinated in January 1875 (vide 
China). 

Mommsen, Theodor (1817 ), German 

historian, was born on 30th November 1817, at Carding, in 
Schleswig, where his father was the pastor; he was the eldest 
of three brothers (the others being August and Tycho), 
who earned distinction in scholarship. After being 
educated in the gymnasium at Altona and the University 
of Kiel, he devoted himself to the study of Roman law 
and antiquities. In 1839 he published, with his brother 
Tycho and another friend, a short collection of j>oems of no 
great merit. In 1843 a grant from the Danish Govern- 
ment enabled him to undertake a journey to Italy, which 
was »to be as decisive for his future career as was the 
Italian journey of Goethe or of Ranke. There he began 
the study of Roman inscriptions, in association with other 
Italian and German scholars, especially Borghesi, de Rossi, 
and Henzen. His first work was directed to the restora- 
tion of the old Italian dialects. It was a time when the 
necessity for compiling a complete collection of all extant 
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Roman inscriptions was becoming pressing. Mommsen’s 
work attracted attention, and the French Government, 
which at one time proposed to undertake the task, asked 
for his co-operation. When they gave up the project it 
was taken up by the Berlin Academy, which had recently 
completed the collection of Greek inscriptions edited by 
Boeckh. They had already made a grant to Mommsen, 
and in 1844 Savigny proposed that he should be appointed 
to carry out the great work. The Academy, however, 
feared the expense, and there were rival claimants, 
especially Zumpt; many years accordingly passed before 
the plan was finally approved. Meanwhile Mommsen 
continued his work in Italy : he drew up a full memor- 
andum explaining the principles on which a Corpus 
Inscriptionum should bo compiled, and on which alone 
he could undertake tho editorship; ho insisted that it 
should be based on a fresh examination of every stone, 
and not a mere compilation from existing collections. 
As a specimen he collected the inscriptions of Samnium, 
and in 1852 published tho inscriptions of the kingdom of 
Naples. These works caused him to bo recognized as the 
first authority in this field of learning. In 1847, how- 
ever, he was obliged to return to Germany: he first went to 
Schleswig, where during the Revolution he edited a paper 
in which he supported the claims of tho Elbe Duchies ; 
at the end of 1848 he was appointed professor of civil 
law at Leipzig. His work there was interrupted by his 
political opinions. During 1848, when the extreme party 
was in the ascendant, Mommsen supported the monarchy 
against the Republicans. With characteristic courage and 
independence, next year, when the Revolution had spent 
its force and Beust executed his coup d'etat, ho protested, 
with many of his colleagues, against this act, but was 
summoned before a disciplinary court, and, together with 
Haupt and Jahn, two of tho other most distinguished 
scholars of that generation, to whom his Roman Ilistary 
was afterwards dedicated, he was dismissed from his 
professorship. 

Like many other Germans, Mommsen found an asylum 
in Switzerland, and becamo professor at Zurich : ho re- 
paid the hospitality of the Republic by writing ex- 
haustive monographs on Roman Switzerland. Ilis spare 
time was occupied with the Hainan History , undertaken 
at tho suggestion of a publisher, whoso daughter he 
married. The three volumes appeared between 1854 and 
1856. liis name at onco became known throughout 
Europe. It was a new thing in Germany for a great 
scholar to writo a book which men who were not scholars 
would read. The fruits of profoundest learning were given 
without display of erudition. With a true insight into tho 
relative importance of things, ho passed over with a few 
strong broad touches the antiquarian discussions on tho 
origins of the city, on which previous historians had 
laboured so long ; but in place of this he painted with 
astonishing vigour the great political struggle that accom- 
panied the fall of the Republic. It was, above all, his new 
reading of old characters which demanded attention, if not 
always approval : Cicero, the favourite of men of letters, 
was for him “a journalist in the worst sense of the word”; 
Pompey, the hero of Plutarch and the Moralists, was 
brushed aside as a mere drill-sergeant; and the book 
culminated in the picture of Cajsar, who established 
absolute rule in the name of democracy, “the complete 
and perfect man.” The work had more than a mere 
literary interest; it was one of the numerous influences 
which awoke in the rising generation the feeling that what 
Germany wanted was not theories and principles of govern- 
ment, but power and efficiency. But he always disclaimed 
the belief that in his panegyric of Caesar he was thinking 
of and recommending the new Ceesarism of Napoleon III. 
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which an army could best secure the defence of the whole 
frontier. If the French should disregard the neutrality 
of Belgium and Luxemburg, and advance on the line from 
Paris to Cologne or any other point on the Lower Rhine, 
the German army would be able to strike at their flank, 
while the Rhine itself, with the fortresses of Coblenz, 
Cologne, and Wesel, would be a serious obstacle in their 
front. If the French should attempt to invade South 
Germany, an advance of the Germans up either bank of 
the Rhine would threaten their communications. Moltke 
expected that the French would be compelled by the' 
direction of their railways to collect the greater part of 
their army near Metz, and a smaller portion near Stras- 
burg. The German forces were grouped into three armies : 
the first of 60,000 men, under Steinmetz, on the Moselle 
below Treves ; the second of 131,000 men, under Prince 
Frederick Charles, round Homburg, with a reserve of 
60,000 men behind it ; the third under the Crown Prince, 
of 130,000 men, at Landau. Three army corps amounting 
to 100,000 men were not reckoned upon in the first 
instance, as it was desirable to keep a considerable force in 
north-eastern Germany, in case Austria should make 
common cause with France. If, as seemed probable, the 
French should take the initiative before the Gorman 
armies were ready, and for that purjKJse should advance 
from Metz in the direction of Mainz, Moltke would merely 
put back a few miles nearer to Mainz the points of debar- 
cation from the railway of the troops of the second army. 
This measure was actually adopted, though the anticipated 
French invasion did not take place. Moltke’s plan of 
operations was that the three armies while advancing 
should make a right wheel, so that the first army on the 
right would reach the bank of the Moselle opposite Metz, 
while the second and third armies should push forward, 
the third army to defeat the French force near Strasburg, 
and the second to strike the Moselle near Pont-k-Mousson. 
If the French army should be found during this advance 
in front of the second army, it would bo attacked in front 
by the second army and in flank by the first or the third 
or both. If it should be found on or north of the line 
from Soarburg to Lun^ville, it could still be attacked from 
two sides by the second and third armies in co-operation. 
The intention of tho great right wheel was to attack the 
principal French army in such a direction as to drive it 
north and cut its communications with Riris. The 
fortress of Metz was to bo observed, and the main German 
forces, after defeating the chief French army, to march 
upon Paris. This plan was carried out in its broad out- 
lines. The battle of Worth was brought on prematurely, 
and therefore led, not to the capture of MacMahon’s army, 
which was intended, but only to its total defeat and hasty 
retreat as far as Ch&lons. Tho battle of Spicheren was 
not intended by Moltke, who wished to keep Bazaine’s 
army on the Saar till ho could attack it with the second 
army in front and tho first army on its left flank, while 
tho third army was closing towards its rear. But these 
unintended or unexpected victories did not disconcert 
Moltke, who carried out his intended advance to Pont- 
k-Mousson, there crossed the Moselle with the first and 
second armies, then faced north and wheeled round, so that 
the effect of the battle of Gravelotte was to drive Bazaine 
into the fortress of Metz and cut him off from Paris. 
Nothing shows Moltko’s insight and strength of purpose in 
a clearer light than his determination to attack on the 18th 
of August, when many strategists would liave thought that, 
the strategical victory having been gained, a tactical victory 
was unnecessary, lie has been blamed for the lost local 
attack at Gravelotte, in which there was a fruitless heavy 
loss ; but it is now known that this attack was ordered by 
the lung, and Moltke blamed himself for not having used 
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his influence to prevent it. During the night following 
the battle Moltke made his next decision. He left one 
army to invest Bazaine and Metz, and set out with the two 
others to march towards Paris, the more southerly one 
leading, so that when MacMahon’s army should be found 
the main blow might be delivered from the south and 
M&cMalion driven to the north. On the 26th of August 
it was found that MacM&hon was moving north-east for 
the relief of Bazaine. The moment Moltke was s&tisfied 
of the accuracy of his information, he ordered the German 
columns to turn their faces north instead of west. 
MacMahon’s right wing was attacked at Beaumont while 
attempting to cross the Meuse, his advance necessarily 
abandoned, and his army with difficulty collected at Sedan. 
Here the two German armies were so brought up as com- 
pletely to surround the French army, which on the 1st of 
September was attacked and compelled to raise the white 
flag. After the capitulation of Sedan, Moltke resumed the 
advance on Paris, which was surrounded and invested. 
From this time his strategy is remarkable for its judicious 
economy of force, for he was wise enough never to attempt 
more than was practicable with the means at his disposal. 
The surrender of Metz and of Paris was a question of time, 
and the problem was, while maintaining the investment, to 
be able to ward off the attacks of the new French armies 
levied for the purpose of raising the siege of Paris. Metz 
surrendered on tho 27th of October, and on the 28th of 
January 1871 an armistice was concluded at Paris by 
which the garrison became virtually prisoners and the war 
was ended. 

On the 29th of October 1870 Moltke was created Graf 
(count or earl), and on the 1 6th of June 1871, field-marshal. 
After the war he superintended the preparation of its 
history, which was published between 1874 and 1881 by 
the great general staff. In 1888 he resigned his post as 
chief of the staff. In 1867 Moltke was elected to the 
North German Diet, and in 1871 to the Reichstag. His 
speeches, dealing mostly with military questions, were re- 
garded as models of conciseness and relevancy. He died 
suddenly on the 24th of April 1891, and after a magni- 
ficent funeral ceremony at Berlin his remains were laid 
beside those of his wife in the chapel which he had erected 
as her tomb at Creisau. 

As a strategist Moltke cannot be estimated by compari- 
son with Frederick or Napoleon, because he had not the 
authority either of a king or of a commander-in-ckicf. Whi]p 
it is doubtful whether he can be convicted of any strategi- 
cal errors, it seems beyond doubt that he never had to face 
a situation which placed any strain on his powers, for in the 
campaigns of 1866 and 1870 his decisions seomed to be 
made without the slightest effort, and he was never at 
a loss. 

He had a tall spare figure, and in his latter years his 
tanned features had received a set expression which was at 
once hard and grand. He was habitually taciturn and 
reserved, though a most accomplished linguist, so that it 
was said of him that he was “ silent in seven languages.” 
The stem school of his early life had given him a rare 
self-control, so that no indiscreet or unkind expression 
is known to have ever fallen from him. Long before 
his name was on the lips of the public he was known 
in the army and in tho staff as the “ man of gold,” the 
ideal character whom every one admired and who had 
no enemies. • 

Authorities. — Gcsammelte Schriften und Denkmmdigkeiten des 
General Feldmarscfadls Grafen llelmuth von Moltke, S vols. 
Berlin, 1892-93. — Moltke' 8 militarische Werke. Berlin. (Nine 
volumes appeared between 1892 and 1 900. )—Feldmar8chall Moltke. 
By Max Jahnb 8 vols. Berlin, 1 894-1900, •—Feldmarschall Graf 
Moltke : Bin militarische e LebensHld, By W. Biggx, Obkrst, Ao. 

2 vols. Munich, 1901. (h, 8. W.) 
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Molten, South, municipal borough, and ancient I 
market-town in the South Molton parliamentary division 
of Devonshire, England, 12 miles east-south-east of Barn- 
staple by rail, on the river Mole. There are a shirt and 
collar factory, and numerous com mills, all worked by the 
river. The gasworks belong to the corporation. Popula- 
tion (1881), 3340; (1901), 2848, the area having been 

altered between 1891 and 1901. 

• 

Moluccas, groups of islands lying between Celebes 
on the west and New Guinea on the east, in the Malay 
Archipelago (q.v\ between 2° 43' N. and 8° 23' S. and 
124* 22' and 135* E., with an area, inclusive of Dutch or 
Western New Guinea, of about 160,000 square miles. 
Since 1867, when the political unity, under a governor, 
was dissolved, the Moluccas are often named by the Dutch 
the “Great East” ( Groote Oost). Politically they now 
belong to the residencies of Amboyna and Teraate. Most 
of the islands are mountainous, with still active volcanoes. 
As they lie near or under the equator, the monsoons blow- 
ing over them are less regular, and the rainfall, of large 
volume throughout the year, is dependent on the height 
and direction of the chains. The vegetation of the small 
and narrow islands, all encompassed by the sea, is very 
luxuriant, and the products, principally nutmegs, mace, 
and other spices, include also rice and sago. The original 
inhabitants, Alfuros, have become mixed with the traders 
and colonists of later times — the Makassars, Buginese, 
Javanese, and Europeans. See Celebes, Seranq, Ternate, 
Tidor, Timor, New Guinea (Dutch). 

Mombasa, a seaport town and the administrative 
capital of British East Africa (East African Protectorate), 
on the east sido of a small island of the same name, close 
to the coast, in 4° S. It has two good harbours ; one, 
Kilindini, is a naval depdt. Its total trade in 1901 
amounted to £423,000, of which £348,600 were imports 
and £74,400 exports. These last consist principally of 
ivory, copra, hides, and rubber. Population, about 27,000. 
See East Africa, British. 

Momeln, the Burmese name of the Chinese city 
Teng Yueh-chow, a town in the south-west of the province 
of Yunnan, China. It was opened to foreign trade by the 
Burmese convention of 1897, but so far no advantage has 
been taken of the permission. It lies close to the Burmese 
frontier, and on the old trade route from Bharno to 
Yunnan, but its importance as an outpost of the British 
empire is political rather than commercial. Near Momein 
and within its jurisdiction is tho frontier town of Man- 
wyne, where Mr A. It. Margary, a member of H.B.M. 
consular service, was assassinated in January 1875 (vide 
China). 

Mommsen, Theodor (1817 ), German 

historian, was bom on 30th November 1817, at Carding, in 
Schleswig, where his father was the pastor; he was the eldest 
of three brothers (the others being August and Tycho), 
who earned distinction in scholarship. After being 
educated in the gymnasium at Altona and the University 
of Kiel, he devoted himself to the study of Roman law 
and antiquities. In 1839 he published, with his brother 
Tycho and another friend, a short collection of poems of no 
great merit. In 1843 a grant from the Danish Govern- 
ment enabled him to undertake a journey to Italy, which 
was #to be as decisive for his future career as was the 
Italian journey of Goethe or of Ranke. There he began 
the study of llomau inscriptions, in association with other 
Italian and German scholars, especially Borghesi, de Rossi, 
and Henzen. His first work was directed to the restora- 
tion of the old Italian dialects. It was a time when the 
necessity for compiling a complete collection of all extant 
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Roman inscriptions was becoming pressing. Mommsen's 
work attracted attention, and the French Government, 
which at one time proposed to undertake the task, asked ' 
for his co-operation. When they gave up the project it 
was taken up by the Berlin Academy, which had recently 
completed the collection of Greek inscriptions edited by 
Boeckh. They had alroady made a grant to Mommsen, 
and in 1844 Savigny proposed that he should be appointed 
to carry out the great work. The Academy, however, 
feared the expense, and there were rival claimants, 
especially Zurapt ; many years accordingly passed before 
the plan was finally approved. Meanwhile Mommsen 
continued his work in Italy : he drew up a full memor- 
| andum explaining the principles on which a Corpus 
Imcriptionum should be compiled, and on which alone 
he could undertake the editorship; he insisted that it 
should be based on a fresh examination of every stone, 
and not a mere compilation from existing collections. 
As a specimen he collected the inscriptions of Samnium, 
and in 1852 published the inscriptions of the kingdom of 
Naples. These works caused him to be recognized as the 
first authority in this field of learning. In 1847, how- 
ever, he was obliged to return to Germany: ho first went to 
Schleswig, where during the Revolution he edited a paper 
in which he supported the claims of the Elbe Duchies ; 
at the end of 1848 he was appointed professor of civil 
law at Leipzig. His work there was interrupted by his 
political opinions. During 1848, when tho extreme party 
was in the ascendant, Mommsen supported the monarchy 
against tho Republicans. With characteristic courage and 
independence, next year, when the Revolution had spent 
its force and Beust executed his coup d'etat , he protested, 
with many of his colleagues, against this act, but was 
summoned before a disciplinary court, and, togethor with 
Haupt and Jahn, two of the other most distinguished 
scholars of that generation, to whom his Roman History 
was afterwards dedicated, he was dismissed from his 
professorship. 

Like many other Germans, Mommsen found an asylum 
in Switzerland, and became professor at Ziirich : he re- 
paid the hospitality of the Republic by writing ex- 
haustive monographs on Roman Switzerland. His spare 
time was occupied with the Roman History , undertaken 
at the suggestion of a publisher, whose daughter he 
married. The three volumes ap|>eared between 1854 and 
1856. His name at once became known throughout 
Europe. It was a new thing in Germany for a great 
scholar to write a book which men who were not scholars 
would read. The fruits of profoundest learning were given 
without display of erudition. With a true insight into the 
relative importance of things, he passed over with a few 
strong broad touches the antiquarian discussions on the 
origins of the city, on which previous historians had 
laboured so long ; but in place of this he painted with 
astonishing vigour the great political struggle that accom- 
panied the fall of the Republic. It was, above all, his new 
reading of old characters which demanded attention, if not 
always approval : Cicero, the favourite of men of letters, 
was for him “a journalist in the worst sense of the word”; 
Pompey, the hero of Plutarch and the Moralists, was 
brushed aside as a mere drill-sergeant ; and the book 
culminated in the picture of Ccesar, who established 
absolute rule in the name of democracy, “the complete 
and perfect man.” The work had more than a mere 
literary interest; it was one of the numerous influences 
which awoke in the rising generation the feeling that what 
Germany wanted was not theories and principles of govern- 
ment, but power and efficiency. But he always disclaimed 
the belief that in his panegyric of Gesar he was thinking 
| of and recommending the new C&sarism of Napoleon III. 
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The three volumes ended with the dictatorship of Caesar. 
The book has never been continued, for the volume on the 
Roman Provinces under the Empire, which appeared in 
1884, though nominally the fourth volume of the history, 
is in reality a separate work. Mommsen was henceforward 
fully occupied with work of a more technical nature. In 
1854 the definite offer was made to him by the Academy 
that he should be chief editor of a Corpus Inscriptionum , 
with full control. In order that he might carry on the 
work, he was appointed to a professorship at Berlin (for 
two years he had already been at Breslau), and for over 
forty years he was occupied in producing this great work. 
The first volume appeared in 1861, followed by sixteen 
others ; and Mommsen lived to see his task completed so 
far as work of this kind ever can be complete. Five of 
the volumes he edited himself, and the whole was executed 
according to his instructions, under his immediate super- 
vision and co-operation to a great extent, by scholars whom 
he had himself trained. It is the finest example of that 
association in learning which ho made the text of one of 
his addresses to the Academy. 

Enormous as was the labour, this task occupied only 
a small part of his extraordinary intellectual energy. 
During these forty years he found time to write two 
larger works, the History of the Reman Coinage and the 
Romisches Staatsrechi , a profound analysis of Iloman con- 
stitutional law. His Reman Provinces already mentioned 
gives a singularly interesting picture of certain aspects of 
social life under the Empire. His smaller papers amount 
to many hundreds in number, and there is no department 
of Roman life and learning, from the earliest records of 
the Roman law to the time of Jornandos, which he has not 
illuminated. Nor did this exhaust his activity. He has 
himself realized the ideal of a scholar which was in his 
mind when ho said, “Each one must specialize in one 
branch of learning, but not shut himself up in it. How 
miserable and small is the world in the eyes of the man 
who sees in it only Greek and Latin authors or mathe- 
matical problems ! ” As secretary to the Berlin Academy 
for over twenty years ho took a leading part in their 
deliberations, and was their spokesman on great occasions. 
Ilis interest in political problems of the present was aB keen 
as in those of the past. He was one of the founders of 
the Preussische Jahrbuche? *, the most influential of German 
political periodicals. For many years he was a member of 
the Prussian Parliament. His political opinions were strong 
but ill-regulated. Intensely nationalist, he acquiesced in 
the annexation of his native land to Prussia, and in a 
public letter to the Italian nation in 1870 defended 
the German cause before the nation which had become 
to him a second fatherland ; but he was of too independent 
a character ever to be quite at ease under Prussian govern- 
ment. Loving liberty, he hated its consequences; a 
democrat, he had and always expressed a profound con- 
tempt for the mob. Like many idealists, he was a severe 
critic of the faults of his own and other countries, and 
he added something to the increasing Chauvinism in 
Germany. He was one of the few men in high position 
who always refused to bow the knee to Bismarck. A 
member of the Freisinnige party, he was even brought to 
trial in 1880 because in an election address he had used 
the expression “ Politik von Schwindel” of the Govern- 
ment. He defended himself, and was acquitted. 

It was, however, above all, German scholarship which 
remained his first interest. Thero is probably no other 
instance in the history of scholarship in which one 
man has established so complete an ascendancy in a 
great department of learning. Equally great as anti- 
quary, jurist, political and social historian, he lived to 
see the time when among students of Roman history 
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he had pupils, followers, critics, but no rivals. He cofln- 
bined the power of patient and minute investigation 
with a singular faculty for bold generalization ana the 
capacity for tracing out the effects of thoughts and 
ideas on political and social life. Partly, perhaps, 
owing to a philosophical and legal training, he had not 
the gift of clear and simple narrative, and he is more 
successful in discussing the connexion between events 
than in describing the events themselves. Though his 
History ends with the fall of the Republic, his most 
enduring work has been that on the Empire ; and if he 
has not written the history of the Empire, he has made it 
possible for others to do so. 

The History of Roms (including the volumes on the Provinces) 
has been translated into English ; there is a French edition of 
his work on Roman Coinage . Many of his pamphlets and articles 
have been collected under the title Rmische Forschungen. Of his 
other works, the more important are the Roman Chronology to the 
Time of Caesar (1868), a work written in conjunction with his 
brother August ; his editions of the Monummtum Ancyranum and 
of the Digest in the Corpus Juris Civilis . A great part of hii 
work is to be found iu the German learned publications such as 
Jlermcs, Rheinisches Museum, &c. A full list of his works is 
given by Zangemeister, Mommsen als Schriftsteller (1887). 

Monaco, the smallest sovereign principality of 
Europe, on the Mediterranean, 9 mileB east of Nice, and 
surrounded by the French Alpes Maritimes, with an area of 
about 3 square miles and a population of (1890) 13,304. 
It includes the towns of Monaco (3292), Condamine (6218), 
and Monte Carlo (3794). The principality at one time in- 
cluded Mentone and Roccabruna, now known asRoquebrune, 
which towns, however, were ceded to France in 18C1 for a 
sum of four million francs. The ruler of the principality, 
Prince Albert, born 1848, succeeded his father, Prince 
Charles III., in 1889. He married in 1869 Lady Mary 
Douglas Hamilton, by whom in 1870 he had a son, Prince 
Louis : that marriage was, however, annulled in 1880, and 
subsequently Prince Albert married Alice, dowager-duchess 
of Richelieu. 

The interest of the principality centres in the Casino of 
Monte Carlo, which is visited by thousands of people 
from every part of the world ; but the natural 
attractions of the placo are sufficiently great, 
apart from its connexion with gambling. It 
is a common experience for travellers to Monte Carlo 
to leave England shrouded in snow, and in well under 
twenty -four hours to find themselves beneath a cloud- 
less blue sky, in a climate which makes the shade 
welcome, surrounded by summer foliage and flowers. 
The journey, or at least the latter part of it, has also 
charms of its own. It is customary to leave Paris 
in the evening, the trains being provided with wagon 
lits and lit- salons, which afford as comfortable sleeping 
accommodation as can be procured on the ill-laid Paris, 
Lyons and Mediterranean line. Marseilles is reached in 
the morning, and the first glimpse of the Mediterranean 
obtained, thence nearly to St Raphael the line is mostly 
inland, but afterwards it runs by the sea, past singularly 
beautiful coast scenery. Numberless tiny bays indent 
the shore ; into them the blue waters of the tideloss sea 
ripple gently, or if there be any wind tho waves break in 
snowy showers against the jagged rocks. From tho left 
hand window of the carriage endless acres of olive-trees 
covering the valleys at the foot of the hills are to 
be seen ; the yellow flower of the mimosa brighten# the 
picture, as do the orange-trees, the rich fruit of which peeps 
through the dark green leaves; palms, aloes, cacti, and 
other tropical plants are frequent. On some of the hill- 
tops are forts which suggest watchfulness and vigour in 
restraint. Cannes and Antibes are passed, Nice at length 
is reached, and passing through a number of tunnels, 
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wkich make the glimpses of the shore all the brighter, the 
train runs through Monaco to Monte Carlo. 

There appear to have been some gambling-tables here 
in the year 1856, but it was in 1861 that M. Blanc, 
seeing his tenancy at Homburg coming to an end, with no 
hope of renewal, obtained a concession for fifty years from 
Charles 111. This concession passed into the hands of a 
joint-stock company, which in 1898 obtained 
an extension to 1947, in return for a payment 
to the prince of £400,000 in 1899 and of 
£600,000 in 1913, together with an increase of the 
annual tribute of £50,000 to £70,000 in 1907, £80,000 
in 1917, £90,000 in 1927, and £100,000 in 1937. 

M. Blanc was a man who did nothing by halves. He 
set to work to build the Salons des Jeux, the famous — or 
infamous — Casino, and began to devise means to attract 
wealthy pleasure -seekers from all countries to the little 
principality. He erected the Hdtel de Paris, a notably 
fine structure in comparison with the hotels of the period ; 
the best available chefs were employed, a dinner at least 
equal to that obtainable at the leading Paris restaurants 
was here to be had for a tenth of the amount 
it would there have cost; wines of the best 
mm no. v i n tag e8 wero to be procured at cost price or 
under; beautiful gardens were laid out and assiduously 
tended ; attached to the Casino was a concert-room, where 
an admirable orchestra of carefully -selected musicians 
could be heard without payment by those who cared to 
stroll in and take a seat. The comfort and convenience 
of visitors were considered in every possible way, the 
shrewd administrator knowing that his outlay would come 
back to him with interest from the tables. Other hotels 
rapidly sprang up, handsomely served and appointed; 
sumptuous villas were built; in the Salons des Joux tables 
were added, and now the twelve devoted to roulette and 
the four to trente-et-quarante are found insufficient, for 
at the busiest hours of the afternoon — play begins at 
mid-day, and continues till eleven o'clock in the evening 
— a crowd four or five deep prevents many who are 
anxious to tempt fortune from approaching near enough 
to stake. The pressure has been somewhat relieved 
latterly by the establishment upstairs of a cercle privet , 
where the games are continued till long past midnight 
under the same conditions as downstairs, except that 
visitors are here allowed to smoke, tobacco and the wear- 
ing of hats being interdicted in the lower room. 

Admission to the salon is obtained by ticket. Turning 
to the left on entering the Casino, the would-be player finds 
a number of clerks seated in a small room. He presents 
his visiting card, and is furnished with a carte d^admimon^ 
making him free of the Cercle des Etrangers de Monaco 
for one day ; but if lie desires an extension it is afterwards 
readily obtainable. On the back of the carte it is stated 
that “Une tenue de ville convenable est indispensable 
pour obtenir l’entr&i dans les salons,” and the applicant is 
warned that “ Cette carte ne pout §tre delivr6e que sur la 
production de pieces d ’identity s6rieuses,” as also that 
“Cette carte doit 6tre pr4sent6e pour l’cntrfo dans les 
salons et peut 6tre retiree.” The holder's signature and 
that of ie commissaire speciale complete the business. 
Entering the rooms at any hour, play is sure to be found 
in progress. Early in the day not all the tables are occu- 
pied, though on the other hand many persons who have 
beeft keen to begin have waited in the capacious atrium 
for the opening of the doors, in order that they might rush 
to secure their favourite places. Liveried attendants 
stand about, furnished with ruled cards, on which some 
players like to keep records of the numbers which have 
turned up ; and these servants will also supply large pins, 
for at trente-et-quarante it is a favourite custom to 


score by means of pricks. At the newspaper kiosks in 
the gardens round the Casino, and at shops in the town, 
all sorts of brochures giving details of various systems 
of play can be procured, together with diagrams of the 
tables and all sorts of information about the methods 
in vogue. 

Under the heads of Roulette and Trente-et-Quar- 
ant® these games are elsewhere described ; it will suffice 
here to remark that by no system oan success by any 
possibility be assured, for the simple reason that at both 
games, but much more especially at roulette, there is a 
steady percentage in favour of the tank which must in- 
evitably tell in its favour in the long run. 

There are thirty-seven numbers on the roulette 
board, including zero; the table pays only P 
thirty -five times the player's stake on the winning 
number, so that practically from every coin won some- 
thing is deducted. As a rule, however, players are not 
satisfied with one stake. The ways in which the mise 
can bo placed are almost innumerable, and if players 
stake on different numbers and combinations, so much 
more does the bank secure. There are various systems 
which frequently bring profit for a time, though on the 
other hand they may be defeated at the first attempt, 
and subsequently day after day; but if the player 
were to stake blindfold he would have just as good 
a chance of winning as he can have by any method of 
calculation. Sometimes when rouge , pair, or manque has 
turned up several times players will stake on them again 
because of the “ run " ; sometimes, on the contrary, they 
will stake on the opposites, noir , impair \ and passe, because 
it seems the turn of those to come up. In truth there 
are no turns, and one way is just as sensible or as foolish 
as the other. In these days of multi-millionaires it might 
seem to the uninitiated that force of money, if some 
system of gradual increase were adopted, would in timo 
defeat the bank ; but here the bank protects itself by limit- 
ing the stakes to various maximums, beyond which it is 
not permissible to wager. On this subject an instructive 
little anecdote may perhaps be related. One morning on 
the terrace by the Casino overlooking the sea a visitor 
was in conversation with an old croupier, and made 
mention of a system that had been recommended. The 
old man shook his head. “There are more tlian 150 of 
us croupiers employed in that building, sir," he said ; “we 
sit there and watch the # game hour after hour, week after 
week, year after year/ Some of us are not fools. Do 
you not think that if any successful system existed, one of 
us would have found it out before now 1 " At trente-et- 
quarante many players are accustomed to follow “the 
run of the table," as it is termed — that is to say, to wager 
on the colour which last won; but there is of course 
no foundation for the idea that runs of colour are more 
likely to happen than intermittences. Very often nearly 
all the coins and banknotes will be on one side, either on 
red or black, and very often therefore tho tank makes a 
rich haul with little or nothing to pay. The morality of 
gambling is not here in question ; the folly of it is surely 
evident. The only point is whether the gambler derives 
from playing what he considers sufficient amusement to 
recompense him for the money he loses. 

The natural beauties of Monte Carlo, and the warm 
climate so comparatively near to places where more rigorous 
temperatures are the rule, might well tempt visitors to the 
principality. A very special temptation, however, is the 
luxury which prevails, apart from those beauties which 
nature has provided. The whole district for miles round 
has benefited by the infiux of wealth, and travellers on 
the roads beyond Bordighera cannot fail to be struck by 
the comparative squalor of the surroundings in contrast 
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with the charming villas, superb gardens, well-provided 
shops, and perfect roads which distinguish Monte Carlo 
and the neighbourhood. Concerts are no longer free in 
the Casino* The room has been turned into a theatre, 
where operatic performances, supported by the best 
singers, arc given during the season. A Salon des 
Beaux Arts has been built, and pictures of more or less 
merit are always on exhibition. Here, too, theatrical 
representations sometimes take place in the afternoons. 
Indoor entertainments are not likely to receive much 
patronage when the days are fine ; but those who have 
visited Monte Carlo on only a few occasions, 
of Moat* an( * ^ave been fortunate in their weather, 
Csrio, would be surprised to find how bleak and wet 
the sunny south can sometimes be. Deep 
snow on the racecourse at Nice once actually led to 
the abandonment of the steeplechases that annually 
take place there and are a feature of the season, and 
more than once they have been interfered with by 
frost; though whenever this happens the residents, 
jealous for the reputation of their town, will declare 
that such a thing was never known before in the memory 
of the oldest inhabitant. Rainy weather causes grave 
dismay at Monte Carlo, and with regard to climate it may 
be noted that genial as is the sun during the day, the 
evenings are often treacherous and chilly. A favourite 
pastime is a drive to Nice, which enables one to enjoy 
the beautiful coast scenery in more leisurely fashion than 
when viewing it during the more' rapid railway journey. 
Off Beaulieu, and in the picturesque harbour of Ville- 
franche, yachts are often anchored, and in the latter not 
seldom French inen-of-war. Long since the district 
appealed to Lord Salisbury, whose villa on the hillside 
above Beaulieu became one of the landmarks of the district. 
On the east of Monte Carlo lies Mentone, some five miles 
away along a road which winds round the bays, and within 
a long drive farther on, past Ventimiglia and Bordighera, 
arc the frontiers of Italy, with the picturesquo old town of 
San Remo accessible for well-horsed carriages or motors. 
Travellers who propose to make tho journey thitherwards 
by rail from Monte Carlo will do well to remember the 
groat difference botween French and Italian time, for 
French time is adopted in the principality, though in 
some respects the prince maintains the integrity of his 
own little land. Thus Monte Carlo issues its own postage 
stamps ; and one coin, a handsome five-louis gold piece, 
bears the prince’s effigy, and may perhaps be described 
as ouly current in his abbreviated dominion, for oven at 
Nice not a few of the shopkeepers look at it with curiosity 
and doubt. 

A particularly agreeablo walk from Monte Carlo is 
down the hill by the Condamine, and round tho rock of 
Monaco, upon which the prince’s palace, part of which 
dates from 1572, and tho administrative buildings, are 
erected. The rock was fortified by Louis XIV., and 
some quaint old cannon, with piles of round iron cannon- 
balls, are supposed to guard the fortress. A portion of 
the wealth which flows into the little country has been 
devoted to the building of a beautiful church here. The 
path winds down, high up above the Mediterranean, through 
well-kept gardens, until turning the corner Monte Carlo 
is seen across the bay, with the Casino prominent, and 
near to it the little semicircular patch of green upon which 
pigeon-shooting is practised during several weeks of the 
season. Looking to the right Corsica may usually be 
discerned. The bay has been described as a favourite 
anchorage for English and other yachts, but this state- 
ment must be accepted with reservations, as when certain 
winds prevail an ugly sea is frequently raised, rendering 
the harbour dangerous. Plans for the construction of a 
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breakwater have been mooted. Beyond and behind Motito 
Carlo rises the mountain, with its olive-clad slopes and 
carefully cultivated terraces, at the top of which, on the 
old Cornice road, is situated the village of La Turbie, 
and this may now be reached by a cog-wheeled mountain 
railway. Trains run at frequent intervals during the 
day. (a. b. t. w.) 

Monaghan, an inland county of Ireland, pr8vince 
of Ulster. The area of the administrative county in 1900 
was 318,806 acres, of which 113,311 were tillage, 169,112 
pasture, 450 fallow, 4291 plantation, 5646 turf bog, 1184 
marsh, 1514 barren mountain, and 23,298 water, roads, 
fences, «fec. The new administrative county under the 
Local Government (Ireland) Act, 1898, is identical with 
the old judicial county. 

The population in 1881 was 102, 748 ; in 1891, 86,206 ; 
and in 1901, 74,505, of whom 37,034 were males and 
37,471 females, divided as follows among the different 
religions: Roman Catholics, 54,708; Protestant Episco- 
palians, 9532 ; Presbyterians, 9515 ; Methodists, 407 ; 
and other denominations, 343. The decrease of popula- 
tion between 1881 and 1891 was 16*1 per cent., and 
between 1891 and 1901, 13*6, the largest decrease in 
both decades of any county in Ireland. The average 
number of persons to an acre in 1891 was '27, and of the 
total population, 81,236 persons inhabited the rural dis- 
tricts, being an average of 183 persons to each square 
mile under crops and pasture. 

The following table gives the degree of education in 
1891: — 



Males.* 

Females. 

Total. 

Percentage. 

R. O. 

Pr.Ep. 

Presb. 

Moth. 

Read and write 

27,011 

26,686 

52,697 

60*9 

79-4 

86 *4 

91*7 

Read only 

4,955 

7,107 

12,062 

17-2 

12*1 

8*7 

4*6 

Illiterate 

6,927 

7,092 

14,019 

21'9 

8*5 

4*9 

8*7 


The percentage of illiterates among Roman Catholics in 
1881 was 28*1. In 1891 there were 7 superior schools 
with 178 pupils (Roman Catholics, 111, and Protestants, 
67), and 188 primary schools with 12,236 pupils (Roman 
Catholics, 8633, and Protestants, 3603). The number of 
pupils on the rolls of the national schools on 31st Decem- 
ber 1900 was 12,460, of whom 8959 were Roman Catholics 
and 3501 Protestants. The following table gives the 
number of births, deaths, and marriages in the years 
specified : — 


Tear. 

Births. 

Deaths. 

Marriages. 

1881 

2379 

1779 

891 

1891 

1598 

1486 

849 

1900 

1410 

1667 

884 


In 1900 the birth-rate per thousand was 18'9, and the 
death-rate 21'0 ; the rate of illegitimacy was 2'5 per cent, 
of the total births. The total number of emigrants 
who left the county between 1st May 1851 and 31st 
December 1900 was 73,825, of whom 38,404 were males 
and 35,421 females. The chief towns in the county, with 
their populations in 1901, are : Monaghan, 2938 ; Clones, 
2065 ; Carrickmacross, 1880. 

Administration. -—The county is divided into two parliamentary 
divisions, North and South, the number of registered electors in 
1901 being respectively 6868 and 6765. The rateable value in 
1900 was £274, 904. By the Local Government (Ireland) Act, 1898, 
the fiscal and administrative duties of the grand jury were trans- 
ferred to a county council, urban and rural district councils were 
established, and under that Act the county now comprises 4 urban 
and 7 rural sanitary districts. 

Agriculture. — The following tables show the acreago under 
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grant, including tttodow and clover, cud the amount of live clock 
& 1861, 1891, 1895, and 1900:— 


Tear. 


Oats. 

M 

| 


| 

Other 

Green 

Crops. 

Flax. 

fll 

Total. 

1881 

1891 

1895 

190^ 

1049 

985 

440 

500 

55,084 

48,046 

46,504 

42,481 

2298 

1286 

712 

895 

21,828 

21,960 

21,427 

19,065 

7877 

7422 

7849 

7086 

1665 

2270 

2112 

2142 

16,688 

6,018 

9,214 

2,085 

82,154 

88,260 

42,215 

80,112 

188,228 

125,042 

129,479 

118,821 


In 1900 the total value of the cereal and other crops was esti- 
mated at £689,197. The number of acres under pasture in 1881 
was 140,582; in 1891, 158,840, and in 1900, 169,112. 



Horses 

and 

Mules. 

Asses. 

Cattle. 

Sheep. 

Tigs, 

Goats. 

Poultry. 

1881 j 
1891 1 
1895 
1900 

11,071 
12,721 
14,189 • 
12,406 

3671 

4210 

4850 

4568 

70,282 

86,184 

85,294 

90,887 

11,818 

21,878 

16,220 

17,758 

19,965 
86,225 
84,795 
84,001 i 

12,805 

14,889 

18,086 

118,128 

440,808 

517,518 

561,411 

700,152 


The number of milch cows in 1891 was 30,940, and in 1900, 
81,151. The total value of cattle, sheep, and pigs for 1900 was 
£1,203,382. In 1900 the number of holdings not exceeding 1 acre 
was 855 ; between 1 and 5, 1888 ; between 5 and 15, 7366 ; between 
15 and 30, 4941 ; between 30 and 50, 1560 ; between 50 and 100, 
580 ; between 100 and 200, 114 ; between 200 and 500, 22, and 
above 500, 4— total, 17,280. The number of loans issued (the 
number of loans being the same as the number of tenants) 
under the Land Purchase Acts 1885, 1891, and 1896, up to 
81st March 1901, was 2642, amounting to £613,016. The 
number of loans for agricultural improvements sanctioned under 
sect. 31 of the Land Aot, 1881, between 1882 and 1901 was 113, 
and the amount issued, £6817. The total amount issued on loan 
for all classes of works under the Land Improvement Acts, from 
the commencement of operations in 1847 to 3lBt March 1901, was 
£46,750. (w. H. Po.) 

Mon astir, the second city of Macedonia, and the 
capital of the vilayet of Monastir in European Turkey, 
situated in a valley watered by the Kara Su, an affluent 
of the Vardar, and on the Salonica-M onastir railway, 400 
miles west of Constantinople. The chief exports are 
cereals, flour, hides, woollen stuffs, and bones. The total 
value of the exports in 1899 was £71,000 and of the 
imports £299,500. The city is the headquarters of the 
third army corps, and possesses nine mosques, a military 
hospital, a school of art and science, &c. Population, 
60,000. 

Monchfque, a town of Portugal, in the district of 
Faro, 40 miles north-west from Faro, on the Serra do 
Monchiquo. Three miles south of the town there are hot 
sulphur springs, with baths and a sanatorium. Wheat, 
millet, rye, beans, vegetables, wine, olive oil, and chestnuts 
are the chief products, and there is a woollen factory. 
Population, about 7000. 

Moncton, a city and port of entry in Westmoreland 
county, New Brunswick, the centre of the Intercolonial 
Railway. It has a good harbour, good municipal buildings 
and schools, nine churches, three banks, and two daily 
newspapers; an iron foundry, cotton, woollen, and flour 
mills, and other industries. In 1 901 the value of the 
exports was $591,523 ; imports, $495,688. Population 
(1891), 8762; (1901), 9026. 

MondOVl f a town and episcopal see of the province 
of Cuneo, Piedmont, Italy, 14 miles by rail east of Cuneo, 
It has a school of the industrial arts and handicrafts, 
manufactures majolica and paper, and raises cocoons. 
Population (1881), 10,302; (1899), 9000. About 2 
miles to the east the sanctuary of Vico, a church designed 
by Aseanio Vittozzi in 1590, and crowned by a famous 
dome (1730-48), has been declared a national monument. 
In the square before it is a monument (1891) to Charles 
Emmanuel I. of Savoy. 
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Monet, Claude (1840 ), French painter 

was born in Paris 14th November 1840. His youth wa 
passed at Hdvre, where his father had settled in 1845, 
Until he was fifteen years old he led a somewhat irregular 
life, learning little at school, and spending all his time in 
decorating his books with drawings and caricatures which 
gave him notoriety in H&vre. At the same time he 
became acquainted with Boudin, a clever sea-painter, under 
whose guidance he learnod to love and to understand 
nature. At the age of twenty he became a soldier, and spent 
two years of his military time with the regiment of the 
Chasseurs d’Afriquo in the desert. Falling ill with fever, 
ho was sent home, and entered the studio of Gleyre. This 
classical painter tried in vain to keep him to conventional 
art and away from truth and nature, and Monet left his 
studio, where ho had become acquainted with two other 
“impressionistic” painters, Sisley and Renoir. At that 
time he also knew Manet (q.v.), and in 1869 he joined 
the group of Cezanne, Degas, Duranty, Sisley, and became 
a plein air (open-air) painter. During the war of 1870 
he withdrew to England, and on his return was introduced 
by Daubigny to a dealer, M. Durand- ltuel, in whose 
galleries almost all his works have been exhibited. In 
1872 he exhibited views of Argenteuil, near Paris ; in 1874 
a series entitled “Cathedrals,” showing the Cathedral 
of Rouen under different lights. Ho afterwards painted 
views of Vethouil (1875, sec Plate), Pourville and cliffs of 
J&tretat (1881), of Bordighera (1886), of the Oreuse (1889), 
Le Meules (1891), and some further views of cathedrals 
(1894). In December 1900 he exhibited some pictures 
called “Le Bassin des Nymph&is,” «,nd was engaged at the 
beginning of 1901 in painting views of London. Several 
of Monet’s paintings, bequeathed by M. Caillebotte, are 
in the Luxembourg Museum, Paris. (See also IM- 
PRESSION ISM. ) 

See Gustave Geffroy. La Vic Artistiquc (passim). — J. Van 
Dyke (Ed.). Modern French Masters, London, 1896. 

Monforte, a township of Spain, in the province of 
Lugo, on the railway from Palencia to Corunna. The 
population in 1897 was 12,664. In the old part of the 
town there are a tower, belonging to the Counts of Leon ; 
a hospital, in an old convent ; the church of San Vicente, 
a handsome Renaissance structure; and a palace of the 
Counts of Leon. The new part of the town contains a 
fine Jesuit college. Monforte has several convents and an 
ancient synagogue. The local industries are the manu- 
factures of linen and soap, saw-milling, and live stock 
rearing. 

Monsrhyr, a town and district of British India, in 
the BhagaTpur division of Bengal. The town is on the 
right bank of the Ganges, and has a railway station, with 
steam ferry to the railway on the opposite bank of the 
river. Population (1881), 55,372; (1891), 57,077; (1901), 
35,883, a decreaso of 37*1 per cent, between 1891 and 1901. 
Cheap firearms, swords, and other iron articles are still 
manufactured. The high school had 302 pupils in 1 896-9 7. 
There are two printing-presses, and Mahommedan, Hindu, 
and bar associations. 

The district of Monohyr has an area of 3921 squaro miles ; 
population (1881), 1,969,950; (1891), 2,036,021 ; (1901), 2,064,077, 
showing an increase of 3 per cent, between 1881 and 1891, and of 
1*4 per cent, between 1891 and 1901 ; average density, 526 persons 
per square mile. Classified according to religion, Hindus in 1891 
numbered 1,889,159 ; Mahomniodans, 191,770 ; Christians, 1324, 
of whom 592 were Europeans ; aborigines, 3768. The land reveuue 
and rates in 1897-98 were Rs. 10, 36, 442 ; number of police, 487 ; 
number of boys at school (1896-97), 28,308, being 19 per cent, of 
the male population of school-going age ; registered de&tli-rate 

K , 32 ’65 per thousand. The principal industry is indigo. 

are eleven factories, employing 12,000 persons, with an 
out-turn of 8000 maunds valued at Ba.3,61,000. The southern 
portion of the district is well provided with railways. At 
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Lakhisarai junction the arc and chord lines of the East Indian 
Bail way divide, and here also starts the branch to Gaya. At 
Jam alp nr, which is the junction for Monghyr, are the engineering 
workshops of the company. 

Mftng Nail (called by the Burmese and on moat 
old maps Mont), one of the largest and most important 
of the states in the eastern subdivision of the southern 
Shan States of Burma. The state of Keng Tawng 
(Burmese Kyaing Taung) is a dependency of Mong Nai. 
It lies approximately between 20° 10' and 21° N. and 
between 97° 30' and 98° 45* E., and occupies an area 
of 27 16 square miles. The Salween river bounds it on 
the east. The main state and the sub-state of Keng 
Tawng consist of two plains with a ridge between them. 
Thore is much flat paddy bottom, but a considerable por- 
tion consists of gently undulating plainland. In 1891 the 
population was estimated at 18,600 persons, and with Keng 
Tawng 21,170; in 1897, 23,673. In the central plain 
rice is the only crop. Outside this considerable quantities 
of sugar are produced. Tobacco of a quality highly 
esteemed by the Shans is grown in the Nawng Wawp 
circle at an altitude of 3100 feet above sea level ; gram, 
tlwmtpet (a leaf used for cigar-wrappers), and garden crops 
are the chief produce otherwise. In the outlying districts 
quantities 6f coarse native paper are manufactured from 
the bark of a species of mulberry, and much is exported to 
other parts of the Shan States. This is almost the only 
thing the state has to export, and the bullock caravans, 
which are fairly numerous, aro chiefly engaged in a carrying 
trade with the produce of other states, bringing cotton 
and silk piece goods, salt, kerosene oil, and the like up 
from Mandalay or Toungoo. 

Under King Thibaw tho Mong Nai state was reduced to a 
terrible state of dosolation, from which it is only slowly recover- 
ing. Mong Nai, the capital, was the seat of the chief Burmese 
official in the Shan States, and tho remains of pagodas and monas- 
teries point to past wealth. Thore wero not fifty houses when 
the Sawhwa made his submission to the British Government in 
1887. The number had grown to 800 in 1898, when a tire destroyed 
the whole town, but the bamboo and thatch houses were rebuilt 
within a few months. There is an Amorican Baptist Mission 
school and dispensary in the town. The political officer in charge 
of tho eastern division now haN his headquarters at BampOn, a 
village ton miles west of Mong Nai town, with a post of 75 rifles. 
MOnu Nai town stands on the western edge of a valley about 
12 miles long with an average width of 8 miles, 5 at the 
town, whero there aro two lakes. Tho annual tribute paid by 
the state is Rs. 18,000. The Sawbwa has visited Rangoon, Gaya 
in India, and Ceylon on pious pilgrimages. ( j. g. Bo.) 

Mongolia, a vast territory belonging to the Chinese 
Empire, the administrative limits of which cannot be 
determined with precision. On the north it is bounded 
by the frontier of Russia, beginning at Mount Kalas or 
Kanas (49* 5' N. and 87° 40' E.) in the Altai, and running 
to the south-east corner of Transbaikalia in the vicinity of 
Dalai-nor, thus having on the north the Siberian provinces 
of Tomsk, Yonisoisk, Irkutsk, and Transbaikalia. In the 
east the boundary -line which separates Mongolia from 
Manchuria runs past Dalai-nor and Lake Buir, crossing 
the Great Khingan in 47° 30' N., towards Tsitsihar in 
Manchuria ; then, crossing the Nonni river, it strikes the 
Sungari at Khulan-clien, where it turns westwards up this 
river, reaching the Lao-ho or Shara-muren river in 123° 
30' E. From China proper on the south Mongolia is 
separated by a line running in a south-westward direction up 
the Shararmuren and across the Mongolian plateau to the 
bending of the Hoang-ho or Yellow river in about 40° N. 
and 110° 30' E. Thence the boundary describes a sinuous 
line, following the Groat Wall, and thus includes the Ordos 
(Ho-tao) and Alashaii (Si-tao),and reaches its most southern 
point in 36° 40' N. and 104* 20' E. Thence it turns north- 
west, following the Great Wall for over 300 miles ; it then 
crosses the plateau so as to separate Mongolia from the 
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Chinese province of Hafl-su-sin-tsiOn (which includes the 
Nan-shan highlands and eastern Turkestan) and from 
Dzungaria, reaching the Chinese or Ektag Altai in 46* 30' 
N. and 92* 50' E. From that point the boundary coincides 
with the main water-parting of the Altai mountains till it 
reaches Mount Kalas. 

Geographically, Mongolia may thus be said to occupy both 
terraces of the great plateau of east Asia, which stretches 
in the south of Siberia, between the Sailughem range of 
tho Great Altai and the Great Khingan — with the exception 
of the Dzungarian depression. From Manchuria and China 
it is separated by the border ridge of the plateau — the 
Great Khingan, while in the south-west it runs up to the 
foot of the high northern border-ridges of the Tibetan 
plateau — an artificial frontier separating it from east 
Turkestan and Dzungaria. Broadly speaking, Mongolia 
may be divided naturally into three parts : (1) north-western 
Mongolia, which occupies the high terrace of the plateau j 
(2) the Gobi, in its wide sense, covering the lower terrace 
of the plateau, together with a slightly more elevated and 
better-watered zone along the western slope of the Great 
Khingan and its south-western continuation; and (3) south- 
eastern Mongolia, on the eastern slope of the Khingan. 

I. North-Western Mongolia 

This was formerly represented as a region intersected by lofty 
mountain chains. It appears, however, from Russian explora- 
tions during the last thira of the 19th century that it has all the 
characteristics of an elevated plateau, of a rhomboid shape (like 
Bohemia), bounded by four mountain ranges ; namely, the Russian 
Altai on the N.W., tho western Sayans on the N.E., the Kentei 
range on the S.E., and the Ektag Altai on the S.W. The border- 
ridge character of the west Sayans (Ergik-targak- taiga) is well 
established, and the same orographic character is confirmed by 
recont explorers with regard to the Sailughem range of the Altai. 
The only point still remaining undocidea is whether the valleys 
of the Bom-kemchik (a tributary of the Yenisei) and its left-hand 
tributaries do not belong geographically to the Altai region. At 
any rate, throughout the whole of north-west Mongolia, which 
covers an area of nearly 370,000 square miles, the altitude nowhere 
falls below 2370 feet (Ubsa-nor) ; and the area round this lake 
which has less than 8000 feet of altitude covers only 6600 squaTe 
miles. Tho remainder of this extensive territory rangeB at altitudes 
of from 8000 to 4500 feet, even in the bottoms of the river valleys 
and in the lower plains ; whilo the ridges which constitute the 
water-partings rise a couple of thousand feet above the general 
level of the plateau. Along the south-western border of this 
division of Mongolia a gigantic border - ridge, the Ektag (or 
Mongolian) Altai, runs in an east-south-eastern direction from the 
Russian Altai to 99° E. long., and is probably continued even 
farthor by the Artsa-bogdo, the Saikhat, and other ranges as far as 
the northern loop of the Yellow river. The passes across the Ektag 
Altai lie at altitudes of 10,000 feet in the north-west and 9250 feet 
in 93° 20' E. ; farther east they become muoh lower. But while its 
southern foot stands in the Dzungarian trench, i.c., at altitudes 
of 1660 feet only near Lake Ulungur, and at 3000 feet in 94° E., 
its north-eastern foot rests on the high plateau, i.c., at 4260 feet 
at Kobdo, 5410 at Osliku, 4070 at Orok-nor on tho route from 
Kiakhta to Su-chow, and so on. Thus tho Ektag Altai is a true 
border-range— that is, a lofty and steep escarpment facing the 
Dzungarian depression, with a gontle and relatively short slope 
towaras the plateau. 

In the same way the Kentei (or Gentei) mountains, as they are 
called to the south of Urga, and the Yablonovoi Khrebet of 
Transbaikalia, separate the higher terrace of north-west Mongolia 
(drained by the tributaries of the Selenga) from the lower terrace of 
the Gobi, which is drained by the upper tributaries of the Onon and 
the Kerulen, both belonging to the basin of the Amur. It is 
also very probable that tho Tannu-ola mountains to the north-east 
of Ubsa-nor, and the Khangai mountains between Ulyasutai and 
the upper Orkhon, both running west-north-west to east-south-east, 
border another slightly higher terrace of the same great plateau 
of north-west Mongolia, upon which Lake Kosogol lies, at an 
altitude of 5320 feet On this vast upper terrace even the bottoms 
of the river valleys are at altitudes or 4$00 to 6500 feet, with one 
single exception— the narrow gorge of the Khua (Khi)-khem, or 
upper Yenisei ; while the highest pass across the Tannu-ola moun- 
tains is 7090 feet, though the others aro much lower. The con- 
ception of north-west Mongolia as a region filled with mountain 
ranges radiating from the Altai must thus be abandoned. It is 
a massive swelling of the earth's orast, representing the northern 
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counterpart of the plateau of Tibet. This massive swelling is ont 
• into, between the Ektag Altai and the eastern Tian-shan, by the 
relatiye depression of Tarbagatai and Dzungaria, 1500 to 8000 feet 
in altitude ; while to the south of tbe eastern Tian-shan comes the 
Tarim depression, from 2200 to 8000 feet high, and oocupying an 
area of about 88,000 square miles. Neither of these “ depressions, " 
however, penotrates beyond 94° £., and (see Skassi’s map) on 
the route from Kiakhta to Su-ohow, in 100° £., there is only one 
single place (42* N.) in which the altitude drops as low as 8300 
feet ; everywhere else it varies between 4000 and 5000 feet 
4#km and Hivers . — N orth-western Mongolia is well watered, and 
has in its western part a group of lakes which possess no outlet to 
the ocean, being in reality the rapidly desiccating remains of what 
were formerly muoh larger basins. The chief of them is U ban- 
ner (2870 feet), which receives the large river Tea. It lies in the 
middle of a large plain, and has to the west of it a smaller but 
much higher lake, Urga-nor, besides several smaller ones. Farther 
south on the same wide plain lie the sister lakes Kirghiz -nor 
and Airyk-nor, which receive another large river, the Dztp'hyn, 
and the KunguL Many small lakes are scattered over the plain 
to the east of them. A third group of lakes oocurs in the 
neighbourhood of Kobdo. The Kobdo river, which rises in the 
Daui-gol (7060 feet) in the Ektag Altai, winds in great curves 
across the plateau, and enters Lake Kara-usu (3840 feet), which 
also receives the Buyantu, an outflow from Lake Kobdo, aud is 
connected by a small river with another largo lake, Durga-nor, 
situated a score of miles to the east. There are also many smaller 
lakes fed by the glaciers of the Sailughem ( Achit-nor, 4650 feet, and 
Uryu*nor), and others scattered through the Ektag Altai The 
largost lake of this region is, however, Kosogol (Khubsu-gul), which 
lies at an altitude of 5320 feet, close to tho Russian frontier, at the 
foot of the snowelad Munku-sardyk. Besides tbe rivers just men- 
tioned, there are others belonging to the basin of the Yenisei (Khua- 
or Khi-khcm, Bei-khem, and Bom-komohik) ; while yet others 
belong to the Selenga, a river formed by the j unction of tbe Eder with 
the Telghir. The Selenga receives the Tola, at the head of which, 
the Orkhon, remarkable inscriptions were discovered in the end of 
the 19th century, and cleverly deciphered by Professor V. Thomsen 
of Copenhagen. 1 The rivers which now down the outer slopes of the 
border-ridges become lost in the Gobi shortly after entering it. 

A very large portion of north-west Mongolia constitutes a 
high plain, 3000 to 4200 feet in altitude, which penetrates from the 
south-east in a north-western direction between the Ektag Altai 
and the Khangai mountains. It has a true Mongolian character, 
i.e., it is covered with gravel, and presents the appearance of a dry 
prairie devoid of forests. This same charaoter is also exhibited by 
the bottoms of the broad valleys, while the more elevated and hilly 
portions of the territory, especially on their northern slopes, are 
covered with lareli, cedar, pino, and deciduous trees belonging to 
the Siberian flora ; where the forests fail they are marshy or Assume 
the character of Alpine meadows — e.g., in the Khangai, theTannu- 
ola, and on the slops of the border-ridges. Tho whole of this 
.region is covered with excellent pasture. The forests decrease 
as one travels southwards. For instance, while both slopes of the 
Sayans are covered with forests, the Tannu-ola and tbe Khangai 
mountains have woods on their northern faces only, and the Ektag 
Altai is quite devoid of woods, even on its northern slope. 

Climate. — Owing to its high altitude, north-western Mongolia 
is very cold, and the severity of the winter is intensified by the 
prevalence of cold but dry north-western winds. The north-east 
wind brings more moisture. In summer the warm winds come from 
the south aud south-east, but having first to cross the Gobi, they 
are dried before they reach north-western Mongolia. The yearly 
amount of rain at Urga (altitude 4350 feet, at the northern foot 
of the Kentei mountains) is only 9} inches, and the average tem- 
peratures are : year 27° F., January - 18°, July 64* ; a minimum 
of - 85* F. has been observed. The olimate of Ulasutai (5400 feet) 
may be taken as typical, its average temperatures being : year 31 *6°, 
January -12°, July 66*. 

The geology is still very imperfectly known. The plateau is 
built up of granites, gneisses, and crystalline schists of Arohean 
and probably Primary age. Goal is known to exist to the south- 
east of Kobdo, in the Tannu-ola, and in the basin of the Yenisei, 
but itB age is unknown (fresh-water Jurassic ?). Graphite and some 
silver ores have also been found. 

The fauna is a mixture of the Siberian and the Daurian — the 
latter penetrating up the valleys of the Selenga basin. 

The population of north-west Mongolia is mixed, and oontains, 
betides Mongols and Kalmuks, also Turkish tribes; namely, 
Kirghiz, on the slopes of the Ektag Altai; Uryankhs, about 
Kosogol as well as on the middle course of the Kobdo river 
(Kokchulutuns) ; and Kotons, who dwell on the lands of the 
Durbet (Dorbod) Kalmuks about Ubsa-nor. In the vicinity of 
this there are also Mussulman immigrants from east Turkestan ; 
and Chinese are found in all the towns. Cattle-breeding is the 


1 See V. Thomsen, Inscriptions de V Orkhon (Helsingfors, 1900). 
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chief ocoupation, agriculture being carried on, and then to nq 
great extent, only about Ubsa-nor, oceasionally beside the Selenga, 
aud in the southern parts of the Ektag Altai. Hunting is a 
favourite ocoupation, and furs (especially of marmots) and stags* 
horns (sayans) are exported in considerable quantities. Tho trans- 
port of goods to ana from China is also a large source of income. 
The ohief towns of this division of Mongolia are Urga, Ulasutai, 
Kobdo, and Ulankom. 

II. Thu Gobi. 

Geographically speaking, the Gobi comprises the lower terrace 
of the great plateau of east Asia, bounded on the N.W. by the 
sloi>e* of tho Kentei mountains, and on the E. and S.E. by the 
Great Khingan mountains, from which it is, however, separated by 
a borderland, about 100 miles wide, belonging to the foot-hills of 
the latter rango. Its southern limits cannot yet be definitely 
determined, as the Gobi oannot very well be separated from 
AlashaiL In the west, as appears from the journeys of the 
brothors Grum-Grzimailo, its natural limits are the hilly tracts 
of the Bei-shnn, which occupy the space between tho 94th and 
100th degrees of lougitude (route from Hami or Khami to Su-ohow), 
rising to altitudes of 4000 to 7500 feet. In view of this the 
Hashuli Gobi, or Ilbuma, with tho Kum-tagh Sands (40* N. and 
92° E.), might be advantageously considered as part of the Tarim 
region. The 95th meridian may bo taken as separating the Gobi 
from Dzungaria. The Mongolian word Gobi, as well as the Chinese 
Sha-mo t means a desert, stony or sandy, devoid of water and 
pasturage ; but the resulting current conception of the Gobi as a 
sand desert is absolutely incorrect. Nowhere does it contain such 
sand deserts as are found in the Transcaspian territory, but every- 
where presents the characteristics of an open, flat, or undulating 
plain, covered with a hard coating of gravel, from which the wiua 
has swept the lighter and minuter jurticles of mud or Band, and 
from beneath which the hills and mountains protrude littered with 
fragments of rock, much as islands emerge from the sea. As to 
the name of Han-hai, proposed by Richthofen, it has the dis- 
advantage of presupposing that all the Gobi-like portions of tho 
plateau nave been covered by a Central Asian Mediterranean, 
which is supposed to have levelled tho mountains. However, the 
very origin of the plateau-forms on our globe, as well as tho origin 
of the gravel with which the Gobi is covered, is very far from 
being known. Everywhere throughout the Gobi a formation of 
red and brown conglomerates, sandstones, and olays is very 
oommon ; this most travellers, following Richthofen’s Hypothesis, 
have described as deposits of a Tertiary “ Han-hai sea.” But after 
traversing some 20,000 miles of the Mongolian plateau, the pro- 
fessional geologists Bogdanovitch and Obruoheff, who have both 
devoted considerable attention to tho red “Gobi or Han-hai 
deposits,** havo discovered but one fossil (Obruoheff), namely, the 
enamel of tho teeth of a rhinoceros— a testimony whioh points to a 
fresh-water origin of these deposits rather than to a hypothetical 
Han-hai sea, which consequently remains a mere speculation. On 
tbe other hand, Jurassic coal-bearing doposits are known to exist 
in several places in the Gobi, but all of them, as is proved by thoir 
well-explored fossil flora and insects, were deposited in separate 
fresh-water basins. Since Bogdanovitch has shown that the fossils 
whioh Stoliczka picked up m the Sanju Pass at its issue into 
Kasligaria are Upper Devonian (see Kuen-lun) and not Triassic, 
the total absence of marine formations of the Secondary and Tertiary 
ages on the Mongolian plateau — and during 1885-1900 it was 
crossed and explored in all directions by a number of scientific 
explorers— is the more striking from tho fact that deposits of these 
two epochs liave been found everywhere on the outer slopes of the 
plateau — on the Amur, the Sungari, in tho Peking plain, and even 
in the Kalgan gorge, loading down the plateau towards Peking, 
as well as on the south-eastern slopes of the In-slian border ridge 
of the plateau. 

The Kentei range which limits the Gobi in the north-west, 
from tho Transbaikaliau frontier (109* 30' E.) to the point where 
it appears to join the Ektag Altai (in about 45° N. and 102* E.), 
is apparently an escarpment, or border-ridge, of tbe higher terrace 
of the plateau oocupied by north-west Mongolia, which is fringed 
(at least to the south-west of Urga) by a second parallel ridge. 1 
Farther to the south-west comes the Bei-shan swelling, about 
150 miles wide, the border of which runs, broadly spoking, 
in a north-western direction from the Nan-Bhau highlands to 
the extremity of the eastern Tian Shan. It consists of high dry 
plains, rapidly rising from 2300 feet in the south-east of Hami 
to 4000 foot in 42* N., and to 5000 and 6000 feet farther south- 


1 The sources of the Onghin-gol, penetrating into the upper terrace, 
may mask the connexion. It remains also an open question whether 
traces of the Kentei escarpment may not be found in a south-west 
direction as far as 42* N., where they possibly join the Bei-shan, in 
which case they would separate the higher plains of Jasaktu-khan 
(4650 to 5920 feet) from the lower plains (8300 to 4000 feet) to the 
south-east of it. 

S. VI.— 102 
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last, and is intersected by a series of parallel ridges, running 
west-south-west to east-north-east, and reaching about 1000 feet 
above the plains (7000 to 7420 feet in the maximum). The Hashuh 
Gobi to the west of thiB swelling is still but little known. This, 
however, is known, that along its northern border a relatively 
narrow depression (2000 to 3000 feet) extends west and east at the 
southern foot of the eastern Tian Shan from Lake Bagrach-kul 
(42" N. and 87° E.) to 94° SO' E. ; and another similar depression 
fringes it on tho south, along the northern foot of the Altyn-tagh, 
from Lob-nor (2000 feet) to the small lake of Halachi (3500 feet), 
situated west-north-west of Su-ehow. In the south-west the Gobi 
may be considered as limited by the Nan-shan highlands (see 
Kukn-mjn)— that is to say, by the Great Wall between Su-ohow and 
Lau-chow on the Yellow river, or rather by the Sin-tang, the Vei- 
tsi-shang, and tho Lu-huang-lin mountains. In reality, however, 
the Alashafi and the Ordos represent a slightly higher terrace of 
the Mongolian plateau. In the oast the natural limits of the Gobi 
are the Great Khingan border-ridge, which runs from the Amur at 
Kumara to Kalian near Peking, and is further continued by the 
In-shan mountains and the mountains which are pierced by the 
Yellow river in the south of Kia (38° 10' N. and 110° 20' E. ). The 
Khingan, which is well known from 50° N. to the In-slian moun- 
tains, apjiears throughout this length, not as a single escarpment, 
but as a series of two or throe parallel ridges, thus constituting a 
zone 80 to 100 miles wide, by which the Mongolian plateau drops 
south-eastwards to tho deeper-lying plains (see Khingan). On 
the north-western slope of this border-ridge there is a zone, about 
100 miles wide, which does not possess the exact characteristic 
features of tho Gobi, but the features of an undulating high table- 
land, ridged with flat hills and low ranges, well wooded, woll watered, 
and in places marshy. The Gobi proper is thus the deeper part of 
the trough extending over the lower terrace of tho Mongolian 
plateau lor over 1000 miles from south-west to north-cast, with 
a width of from 450 to 550 or 600 miles in its south -western 
portion. Tho plateau itself is built up of granites, gneisses, and a 
variety of crystalline schists and slates, with limestones on its peri- 
phery, tho youngest of which belong to the Carboniferous formation. 
Considerable layers of basalt and other volcanic formations occur in 
tho border-ridges. As regards the oauses which have produced the 
abrasion of tho surface of tho plateau, they are n« better known in 
tho case of tho Gobi than they are in tho case of all other plateaus 
of tho world. Wind and frost are certainly powerful agents in the 
destruction of denuded rocks, and thoir force muBt not be under- 
valued. Anyway, it is indisputable that tho wind has been active 
in destroying the softer “red Gobi deposits," and in sweeping tho 
finer particles of mud and 'sand clean oir the superficial gravels. 
Viewed from the Peking lowlands, clouds of dust are seen to 
envelop tho slojjes of tho Great Khingan, and aerial agencies have 
unquestionably been at work in the deposition of the thick loess 
deposits which lino tho foot of the plateau and fill the valleys of 
Turkestan. But wator must also havo played a part in tho laying 
down of these deposits, for usually they contain strata of pebbles 
in their lower parts. How far an ico-Bheot, similar to that of 
Greenland, which covered the whole of the plateaus of Asia, may 
havo contributed to the levelling of tho mountains, is a question 
for future investigation to decide. Tho surface of the Gobi lies at 
altitudes of 2700 to 3000 feet, slightly increasing towards the 
Khingan mountains. The lowest elevation hitherto determined 
on this plateau is 2706 feet (907 metres, not 007 metres, as suggested 
by Obruchetr). But its surface is by no means level : it is diversi- 
fied by ranges of hills, from 300 to 1000 feet above the general 
level of the plateau, and occasionally more (Khan-ula, 6400 feet). 
Perfectly fiat plains are of limited extent ; as are also sandy plains 
— the surface being undulating os a rule and intersected by small 
ravines and protruding rocky areas. Even the western Gobi, 
especially in its northern parts, as appears from the KozlofT 
expedition, is covered with numbers of parallel low rangos, which 
arc pretty woll watered and have an interesting fauna. 

Rivers . — In the central parts of the Gobi there arc no rivers. 
They only flow on its outer margin. Such arc the Onon, a 
tributary of the Shilka ; tho Kerulen, which rises in the Kentei 
mountains and flows uorth-oast into Dolon-nor or Khulun, from 
which it only occasionally overflows into the Argufi ; the Khala- 
gol, a tributary of Buir-nor, connected by the Urgon with the former 
Jake, on tho north-east frontier of Mongolia ; a number of small 
rivers, whioh flow from the Khingan mountains but dry up as 
soon aB they reach tho Gobi ; the Hoang -ho or Yellow river, 
which describes a great loop round the Ordos ; several rivers which 
flow from the Nan-shan but end in small lakes shortly after thoy 
enter the Gobi (e.g., Shao-hai and lakes Sohok and Sobo) ; and 
the Onghin-gol, whioh rises in the Kentoi mountains. In the 
interior of the Gobi, water is only obtainable from wells. 

The clvmate of the Gobi is characterized by a great dryness of 
the air and rapid changes of tomperature all the year round and 
even within twenty-four hours. l)r Woeikoff has ascertained that 
the Gobi lies within the influence of the south-eastern monsoons. 
In the winter the prevailing winds blow from the interior of the 


Asiatic continent towards the ooean, and are very dry, while in 
summer they blow in the opposite dinotion, and king rain. At 1 
Si-van-tse the annual rainfall is 18 inohes, and the absence of 
moisture is such that only 1 per cent of saturation ia observed. 
The cold in winter is truly Siberian—- 27° Fahr. has been observed 
in November in South Mongolia, while in the Alashafi the average 
daily temperature in July is truly Indian, i.e., 99° Fahr., and 
temperatures of even 150" and 107* Fahr. in the shade have been 
observed. The average temperature at Si-van-tse is: year, 87"; 
January, 2°; July, 67*; maximum, 98"; minimum, -53°. 

Flora and Fauna. — The vegetation is extremely poor ; the dtrem, 
the steppe acacia (Carolina), and Festucas are the commonest 
plants, together with a number of Saholactas ( Nitraria , Ephedra) 
and poplars along the rivers. It is only upon approaching the 
slopes of the mountains which encircle the region that other vege- 
tation — e.g. t wild peaches, elm- trees, and so on — begins to appear. 

A little agriculture is carried on in the southern districts or the 
Gobi The fauna hoe been well studied by Prjovalsky, and while 
it is generally similar to that of the Tian-shan region and Siberia, 
it has its own peculiar forms. 

The Ordos or ITo-tao, in southern Mongolia, forms a sufficiently 
distinct region to be treated by itself. It is enclosed on the 
north by the great loop of tho Hoang -ho, and in tho 
south it is bounded by the mountains of Lu-huang-lin or the 
escarpment of the plateau towards the south. The Ordos is a 
gently sloping tableland, rising from 3300 feet in the north and 
in the vicinity of the Yellow river to 4400 in the middle, and. 
reaching 5200 feet in the Lu-huang-lin. It is to a great extent 
covered with Band, especially in the north and west, and with 
wide depressions ( chavdam or tsaidam in Mongolian), the basins 
of desiccated lakes; many smaller lakes are scattered over its 
surface. Minor tributaries of the Hoang-ho drain it in the east. 
The Arbus or Arbiso mountains, and the Khantagheri, about 
3000 feet above the surface of the plateau, appear on the right 
bank of the Hoang-ho, stretching in a north-north-east direction 
as a continuation of the Alashafi range. Several caravan routes 
intersect tho Ordos, the principal one being that from Gui-hua- 
chen or Kuku-khoto, vid Djungar, to Boro-bolgliysun — the chief 
town of the province. There are also several towns in the eastern 
part of the province, on or near the Hoang-ho, namely, Fu-gu, 
Shan -mu, Yui-lin, and Kia, as well os in the south— Huai-shang, 
Tsin-kiang, Din-kiang, and Lin-chow. 

Tho Alashafi range, to the west of the upper Hoang-ho, 
separates the Ordos from the Alashafi. It runs south-south-west 
to north-north-east for about 160 miles, with a width of about 
16 miles, and lifts its crest 5000 to 7000 feet above the surrounding 
plateau (which is itself 8400 to 4800 feet high), and reaches 10,000 
and 11,600 feet in the only two passes which cross it. This range 
does not reach tho limit of perpetual snow, but is extremely stony 
and wild. The Alashafi is another vast territory of southern 
Mongolia ; its northern frontier corresponds, broadly speaking, 
with 42° N., and its southern frontier lies on the Nan-shan high- 
lands, while on the west it has the Bei-slian and on the east the 
Ordos. It also is a plateau covered by a network of hills, its 
lowest parts, in the lower valley of the Edzin-gol, being at alti- 
tudes of 3000 to 3500 feet (8290 in Sohok-nor), while the 
remainder of the region has an altitude of 4000 to 5000 feet, with 
ridges running up to another thousand foot. Its chief river is the 
Edzin-gol, which flows to the north-west along the foot of the 
Nan-shan, receiving several tributaries on tho way. In 100" E. it 
turns towards the north, and finally dwindles away in the small 
lakes Sohok and Sobo. Two other rivers emerge from the Nan- 
shan, but are lost before they reach the Chukhuu-shan hills. 

Several towns of some importance, of which Liang-ohow, Hang- 
chow, and Su-chow are the chief, have grown up along the foot of 
the Nan-shan, amidst a series of well-irrigated and well-cultivated 
oases, separated from each other by tracts of sand. 

III. South- Eastern Mongolia. 

This is the part of Mongolia which lies on the eastern slope of 
the Great Khingan mountains, entering like a wedge between the 
lower course of the Nonni river and the middlo Sungari. Chiefly 
owing to the dryness of climate, its physical characteristics are 
similar to those of Mongolia proper, except that the altitude of the 
plains is much lower. This portion of Mongolia is also much 
letter watered, namely, by the Khatsyr, the Lao-ho, and the 
Shara-muren, all flowing from the Khingan mountains eastwards, 
and tiie last making the frontier between Mongolia and the Chinese 
province of Chihli. 

Population. — The population of the whole of Mongolia 
is estimated at about 5,000,000. It consists of Mongols 
— Eastern Mongols and Kalmuks in the west — various 
Turkish tribes, Chinese, and Tungus. The Mongols 
proper, with the exception of those who inhabit north- 
west Mongolia, may be divided into northern and southern 
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(more properly northwestern and south-eastern) Mongols. 
TFhe former, belonging to the Khalkhas, occupy the Gobi 
and the regions of the Kentsi mountains and Khingan 
mountains, while the second, divided into numerous minor 
branches, roam over south-eastern and southern Mongolia. 
The principal occupation of the Mongols is cattle-breeding, 
and Russian writers estimate that on an average each yurta, 
or family, has about 50 sheep, 25 horses, 15 homed cattle, 
and 10 camels. The transport of goods is their next most 
important occupation. It is calculated that 100,000 camels 
are used for the transport of tea only from Kalgan to 
Siberia, and that no less than 1,200,000 camels and 
300,000 ox-carts are employed in the internal caravan 
trade. Agriculture is only carried on sporadically, 
chiefly in the south, where the Mongols have been taught 
by the Chinese. Various domestic industries are also 
carried on. The trade is chiefly concentrated at Urga, 
Ulasutai, and Kobdo, in north-west Mongolia ; Kalgan, 
Kuku-khoto, Kuku-erghi, Dolon-nur, and Biru-khoto, in 
southern and south-eastern Mongolia ; and at Kerulen in 
the north-east. There is a very considerable trade between 
Mongolia and China, estimated at £900,000 a year for 
Urga alone. Some 25,000 horses, 10,000 horned cattle, 
and 250,000 sheep, as well as 330,000 hides and £30,000 
worth of furs, are exported annually from eastern Mon- 
golia; and about 70,000 horses, 30,000 camels, 1,500,000 
to 2,000,000 sheep, and £40,000 worth of furs from 
western Mongolia. Salt, timber, sarsaparilla, stags’ horns, 
rhubarb (drug), mushrooms, Ac., must be added ; while tea, 
cottons (Chinese, European, and American), crockery-ware, 
■cutlery, flour, tobacco, paper, Ac., are imported from 
China. The imports from Russia increase every year, but 
Are still a long way behind those from China, hardly 
reaching £200,000 yearly in value. 

Administration, — Before tho Manchurian conquest the 
Mongols were governed by their own feudal princes, who 
regarded themselves as being descended from seven 
■different ancestors, all, however, of the same kin. Each 
group of principalities constituted a separate aimak , and 
each principality a separate hoshun . Under Manchu 
rule the aimaks became converted into the same number 
•of military corps, each composed of so many hoshun* as 
military units. Each of these again was divided into 
sumuns or squadrons, each containing 150 families. In 
•case a hoshun contained more than 6 sumuns, every 6 of 
the latter were organized into a regiment — tsalan, Four 
Manchu t&ian-tswns, or governor-generals, acted as chiefs of 
the troops, and the prince of each aimak , nominated from 
Peking, was considered as the lieutenant or assistant of his 
respective Manchu chief. The hoshuns were subject to 
their own princes, each of whom had a military adviser, 
generally a Manchu. Their internal or tribal affairs were 
in the hands of the princes, those which concerned a whole 
aimak being settled at gatherings of the princes under the 
eldest of them, named khan. This organization was main- 
tained by the Manchu rulers, the khan being elected from 
.among the princes, and the latter having each an adviser, 
tvsalakehi , nominated from Peking. 

Mongolia is now divided into 27 aimaks, which are 
bound to furnish 1325 squadrons, of 198,750 armed men, 
one-third of whom must carry rifles ; but as a matter of 
fact the Mongols are not provided with arms for even one- 
tenth of that number (Pozdn6eff, in .Russian Etwyclopmdicdl 
Dictionary), 

Authorities. — Of modern works the following are the most 
important: — Prjevalsky. Mongolia and the Land of the 
Tanguts , 1875 ; and his Third and Fourth Journey , 1883 and 
1888. — Potanin. Sketches of North - West Mongolia , 1881-83 ; 
The Tangut- Tibet Border of China and Central Mongolia , 1893 sq, 
— PYEVT80FF. Sketch of a Journey to Mongolia , dec, Omsk, 1883. 
— Prof. PozdnBeff. Towns of North Mongolia , 1880 ; Mongolia 


I and the Mongols, 1898 and 1899 ; and the article 11 Mongolia " in* 
Russian Encycl, Dictionary, six., 1896.— Q. and M, Ouum Gnu- 
1 mailo. Description of a Journey to Western China, 1898-99. — 
Ptsvtsoff, Boodanovitoh, Roborovsky, and Kozloff. The 
Tibet Expeditions, 1886-1902.— V. Obrucbefv. Central Asia, 
Northern China , and the Nan-shan, 1900-1901.— Matusovbkiy. 
Geogr, Descr , of Chinese Empire , 1888.— Batobskiy. Essay qf a 
Military and Statistic Sketch, 1890.— Woyeikoff. Climates of 
the Earth , 1884. (All Russian. )— R. Pun FELLY. Geol. Researches, 
Washington, I860. — Key Elias, in Journal E,G,S,, 1873.— 
Richthofen. China, 1877.— J. Gilmour. Among the Mongols , 
1883.— Rockhill. Journey through Mongolia and Thibet, 1894. 
— F. K. Younqhusband. The Heart of a Continent, 1896. 

(P. A. K.) 

Mflng Pal (called Mobyb by the Burmese), the 
most south-westerly of the British Shan States of Burma. 
It has an approximate area of 1000 square miles. The 
general character of the country is hilly, rising westwards 
in a gentle slope from the chief stream, the Nam Pilu or 
Balu. This is navigable for nativo boats throughout the 
year to the point where it sinks underground in Karen-ni. 
The chief cultivation is rice, with about two acres of dry 
or hill rice to one of wet bottom. Tho hill fields are left 
fallow for ten years after two years’ cultivation. Popula- 
tion estimated in 1898 at 16,772, of whom 2520 wero 
Shans, 2048 Taungthus, 617 Taungyos and IntliaB (from 
the Nyaungywe Lake), and the remainder various tribes 
of Karens, of whom the Padaungs (7792) were the most 
numerous. The chief, the Sawbwa Hkun Y6n, held charge 
through the reigns of four Burmese kings, and submitted 
early in 1887 on the first arrival of British troops. He 
abdicated in favour of his son in 1890. The Btato pays 
Rs.2000 tribute. 

M6ng Pan (the Burmese Maingpan), a state in 
the eastern division of the Southern Shan States, lying 
approximately between 19° 45.' and 20° 25' N. and between 
98° and 99° E., with an area of 2299 square miles. The 
main state lies, except for a few insignificant circles, 
entirely west of the Salween, but beyond that river are 
the four sub-feudatory states of Mting T6n, Mong Hang, 
Mbng Kyawt, and Mong Hta. The only considerable 
area of flat land is round the capital, which lies in a large 
and fertile plain, marking roughly the centre of the state. 
From this plain rise on all sides low hills covered with 
scrub jungle, sloping up to ranges of about 5000 feet on 
nearly every side, llice is the only crop, irrigated where 
possible; elsewhere dry cultivation prevails. The state 
has valuable teak forests on both sides of the Salween, 
which cover a considerable but undetermined area. The 
general altitude of the valleys is about 2000 feet. The 
state pays an annual tribute of Rs.2000. The capital is 
small, and has only about 200 houses. The chief is of 
Sawbwa rank. Population (1891), 3099; of the trans- 
Salween sub-states, 4000; (1898), about 9000. 

Monier-Wllllams,8lrMonier(i8i9~i899), 

Sanscrit scholar, born at Bombay on 12th November 1819, 
was a son of Colonel Monier-Williams, surveyor-general, 
Bombay presidency. He matriculated at Oxford in 1837, 
but left the University on receiving in 1839 a nomination 
for the East India Company’s civil service, and was complet- 
ing his course of training at Haileybury when the entreaties 
of his mother, who had lost a son in India, prevailed upon 
him to relinquish his nomination and return to Oxford. He 
there devoted himself to the study of Sanskrit, and gained 
the Boden scholarship in 1843. After taking his degree 
he was appointed professor of Sanskrit, Persian, and 
Hindustani at Haileybury, where he remained until the 
abolition of the college upon the transfer of the govern- 
ment of India from the Company to the Crown. He 
taught Oriental languages at Cheltenham for ten years, and 
in 1860 was elected Boden professor of Sanskrit at Oxford 
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after a severe contest with Professor Max Muller (q.v,), 
which attracted great public interest and severe criticism, 
the motive of the non-resident voters whose suffrages 
turned the scale being notoriously not so much to put 
Monier-Williams in as to keep Max Muller out. Although, 
however, far inferior to his rival in versatility and literary 
talent, Monier-Williams was no way inferior in the special 
field tff Sanskrit, and did himself and his professorship 
much honour by a succession of excellent works, among 
which may cHj>ecially be named his Sanskrit-English and 
English -Sanskrit Dictionaries; his Indian Wisdom , an 
anthology from Sanskrit literature; and his translation 
of Sakuntala. In his later years he was especially 
attracted by the subject of the native religions of India, 
and wrote popular works on Brahmanism, Buddhism, and 
Hinduism. His principal undertaking, however, was the 
foundation of the Indian Institute at Oxford, which owes 
its existence entirely to him. He brought the project 
before the University in May 1875, and in that year and 
the following, and again in 1883, visited India to solicit 
the moral and financial support of the native princes and 
other leading men. Lord Brassey came to his aid with a 
donation of £9000, and in November 1880 the Institute 
was adopted by the University, but the purchase of a site 
and the erection of a building were left to the professor. 
Upwards of £30,000 was eventually collected ; the Prince 
of Wales, in memory of his visit to India, laid the founda- 
tion stone in May 1883 ; and the edifice, erected in three 
instalments, was finally completed in 1896. Ere this, 
failing health had compelled Monier-Williams to withdraw 
from the active duties of his professorship, which were 
discharged by the deputy-professor, Dr Macdonell, who 
afterwards succeeded him. He continued, nevertheless, to 
work upon Sanskrit philology until his death at Cannes 
on 11th April 1899. He had been made K.C.I.E. in 
1889, when he adopted his Christian name of Monier as 
an additional surname. (b. o.) 

Monkhouse, William Cosmo (1840-1901), 

English poet and critic, was born in London on 18th March 
1840. His father, Cyril John Monkhouse, was a solicitor ; 
his mother’s maiden name was Dclafosse. He was educated 
at St Paul's School, quitting it at seventeen to enter the 
Board of Trade as a junior supplementary clerk, from 
which grade he rose eventually to be the assistant-secretary 
to the finance detriment of the office. In 1870-71 he 
visited South America in connexion with the hospital 
accommodation for seamen at Valparaiso and other ports ; 
and he served on different departmental committees, 
notably that of 1894-96 on the Mercantile Marine Fund. 
He was twice married : first to Laura, daughter of James 
Keymer of Dartford ; and secondly, to Leonora Eliza, 
daughter of Commander Blount, R.N. He died in London, 
20th July 1901, and was buried in Finchley Cemetery. 
Cosmo Monkhouse was ono of those who have not only 
a vocation, but an avocation. His first bias was to poetry, 
and in 1865 he issued A Dream of Idleness and other 
Poems, a collection strongly coloured by his admiration 
for Wordsworth and Tennyson. It was marked by excep- 
tional maturity, and scarcely received the recognition it 
deserved. Owing perhaps to this circumstance, it was 
not till 1890 that he put forth Com and Poppies , a col- 
lection which contains at least one memorable effort in the 
well-known “ Dead March." Five years later appeared a 
limited edition of the striking ballad of The Christ upon 
the Hill , illustrated with etchings by Mr William Strang. 
After his death his poetical output was completed by 
PasiUles the Elder and other Poems (including The Christ 
upon the Hill), In 1868 Monkhouse essayed a novel, A 
Question of Honour, Then, after preluding with a Life of 
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Turner in the “Great Artists Series" (1879), ha devoted 
himself almost exclusively to art criticism. Besides many 1 
contributions to the Academy, the Saturday Review, the 
Magazine of Art, and other periodicals, he published 
volumes on The Italian Pre-Raphaelites (1887), The 
Earlier English Water-Colour Painters (1890 and 1897), 
In the National Gallery (1895), and British Contemporary 
Artists (1899). He also edited the Life and Works of 
Joseph Wright (1885), and his sister-in-law Mrs Heaton's 
Concise History of Painting (1888). He prefaced many 
of the publications of the Burlington Fine Arts Club, of 
which he was a member, and he was a contributor to the 
Dictionary of National Biography from the beginning. 
Monkhouse also wrote an excellent Memoir of Leigh Hunt 
in the “Great Writers Series" (1887), and for civil 
service purposes compiled, in 1877, a little manual of 
precis writing. As an art critic Monkhouse’s judgments 
were highly valued ; and he had the rare gift of differing 
without offending, while he invariably secured respect for 
his honesty and ability. As a poet, his ambition was so 
wide and his devotion to the art so thorough, that it is 
difficult not to regret the slender bulk of his legacy to 
posterity. Some of the best of his pieces are to bo found 
in Mr Miles's Poets and Poetry of the Century, {a, D.) 

Monkswell. Robert Porrett Collier, 1st 

Baron, English judge (1817-1886), was bom at Plymouth, 
21st June 1817, and was the son of a prominent merchant 
of Quaker extraction. He was educated at Oxford, was 
called to the bar in 1843, and went the western circuit. 
He obtained a high reputation by his successful defence 
of Brazilian pirates in 1845 : they were, indeed, convicted 
at the assizes, but Collier ultimately procured their 
escape uj>on a point of law which the judge had refused 
to reserve. He was elected member of Parliament for 
Plymouth in the Liberal interest in 1852, and in 1859 
was appointed counsel to the Admiralty and judge- 
advocate to the Fleet. In this capacity he gave in 1862 
an opinion in favour of detaining the Confederate rama 
building in the Mersey, which would have saved hia 
country much money and much credit if it had been 
acted upon. In 1863 he became Solicitor-General, and in 
1868 Attorney-General, and in 1869 successfully passed a 
Bankruptcy Bill. In 1871 he was appointed by Mr Glad- 
stone one of four new judges upon the judicial committee 
of Privy Council, although it was expressly provided by 
the Act creating these offices that none of them should be 
filled by a law officer of the Crown. This prohibition 
was evaded by making Collier a judge of Common Pleas,, 
and transferring him after a few days to the Privy Council 
It is singular that neither Mr Gladstone, Lord Hatherley, 
nor Lord Selborne should have seen anything reprehen- 
sible in this arrangement, which was unanimously con- 
demned by public opinion, and gave the Gladstone Cabinet 
a serious blow. Collier's qualifications were undoubted, 
but that was not the question. He officiated, neverthe- 
less, with distinction until his death ou 3rd November 
1886, and was raised to the peerage as Baron Monkswell 
in 1885. He was a man of many accomplishments, and 
especially distinguished as an amateur painter, frequently 
exhibiting landscapes at the Royal Academy and elsewhere. 
In his younger days bq had been noted as a clever cari- 
caturist. He was succeeded in the peerage by his eldest 
son, Robert (b. 1845), who, after taking a first class in 
law at Cambridge, went to the bar, and became (1871) 
conveyancing counsel to the Treasury, and (1885-86) an 
official examiner of the High Court. As a Gladstonian 
Liberal he unsuccessfully sought a Beat in the House of 
Commons, but for 1892-94 was a lord-in-waiting, and in 
1895 Under Secretary of State for War in Lord Rosebery's. 
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Government. Besides serving on parliamentary com- 
mittees on the sweating system, the London hospitals, and 
the law of copyhold, he took a leading part in attempting 
to pass the Bills (1891, 1897) for amending the Copyright 
Acts. (r, o.) 

Monmouth, a maritime county of England, on the 
Welsh border, bounded on the K by Gloucester, on the N.E. 
and N. by Hereford, on the N. W. by Brecknock, on the W. 
by Glamorgan, and on the S. by the estuary of the Severn. 

Area and Population. —The area of the ancient county is 341,688 
acres, or 634 square miles, with a population in 1881 of 211,172, 
in 1891 of 252,416, and in 1901 of 292,327, the number of 
persons per square mile being 547, and of acres to a person 1*16. 
The area of the administrative county, as given in the census 
returns of 1891, was (including the county borough of Newport) 
324,701 acres, with a population of 258,054 ; but since 1891 certain 
changes have been made in the area, and in 1901 the population 
was 230,800. In 1894 this county received a small addition from 
Hereford, and in 1895 the contributory place of Roath in the rural 
district of Llandaff and Dinas Powis was transferred from Mon- 
mouth to the county borough of C&rdilT in Glamorganshire, whilo 
the area which, prior to tho passing of the Local Government Act 
-of 1894, constituted tho part of tho parish of Rumney in the county 
borough of Cardiff, was transferred to Monmouth. The area of the 
registration county is 394,424 acres, with a population in 1891 of 
276,242 (of which 206,868 were urban and 68,874 rural), and in 1901 
•of 316,875. Within the registration area the increase of popula- 
tion between 1881 and 1891 was 7*47 per cent., between 1881 and 
1891 the increase was no less than 40,938, and between 1891 and 
1901 it was 41,263, or 14*1 per cent. The population in 1901 
numbered 316,875. The following table gives the numbers of 
marriages, births, and deaths, with the number of illegitimate 
births, for 1880, 1890, and 1898 


Year. 

Marriages. 

Birina. 

Deaths. 

Illegitimate Births. 





Males. 

FumuIhs. 

1880 

1676 

7,900 

4520 

170 

166 

1890 

2466 

9,245 

5433 

136 

163 

1898 

2085 

10,299 

4984 

181 

172 


The number of marriages in 1899 was 2504 ; of births, 9924 ; and 
-of deaths, 5872. 

The following table gives tho marriage-, birth-, and death-rates 
per thousand of tho population, with tho percentage of illegiti- 
mate births, for a series of years : — 


!l870-7!l. 

1880. 

1880 80. 

1890. 

1888-97. 

1898. 

Marriage-rate 

16T» 

14*3 

15 6 

18*1 


13*5 

Birth-rate . 

38*1 

33*8 

34*5 

34*0 

34*6 

33*4 

Death-rate . 

22 1 

Hi 

19*8 

mu 

19*0 

16*2 

Percentage of ille- 
gitimacy . 

4*3 

4*3 

4*1 

3*2 

3*3 

3*4 


The birth-rate is above the average, but the percentage of illegiti- 
mate births is small. In 1891 there were in the county 944 natives 
-of Scotland, 3807 natives of Ireland, and 1159 foreigners. 

Constitution and Government . — The county is divided into threo 
parliamentary divisions, and italso includes the Monmouth districtof 

^’he administrative^county contains threo municipal boroughs: 
Abergavenny (7795), Monmouth (5095), and Newport, also a county 
borough (67,290). The following are urban districts: Abercarn 
<12,607), Abcrsyohan (17,768), Abortillery (21,955), Iiedwellty 
(9919), Blaenavon (10,869), Caerleon (1367), Chepstow (8067), 
JEbbw Yale (20,993), Upper Llanfrcchfa (2979), Llaiitarnam (5287), 
Nautyglo and Blaina (13,491), Panteg (7482), Pontypool (0126), 
Rhymney (7914), Risca (9661), Tredegar (18,674), and Usk (1470). 
Monmouthshire is in the Oxford circuit, and assizos are held at 
Monmouth. The boroughs of Monmouth and Newport have com- 
missions of tho peace, but no separate court of quarter sessions. 
The ancient county— which is partly in the diocese of Llandaff and 
partly in that of Hereford— contains 120 ecclesiastical parishes and 
districts, and parts of others. 

Education . — Thera is a board school for the blind at Newport 
On 81st August 1899 there were in the county (including Newport) 
200 elementary schools, of which 105 were board and 95 voluntary 
8cboolB p tho latter including 74 National Church of kn^lftod schools) 
1 Wesleyan, 13 Roman Catholic, and 7 44 British and other." The 
average attendance at voluntary schools was 12,643, and at board 
schools 82,104. The total school board receipts for the year ended 
. 29th September 1899 were over £140,127. The income under the 
Agricultural Rates Act was over £1411. 
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Agriculture ,— Only about two-thirds of the total area of tl\e 
county is under cultivation, and over three-fourths of this is in 
permanent pasture. There are also about 35,000 tores in hill 
pasture, 4000 under orchards, and 32,000 under woods. Wheat 
and oats are the principal com crops, and turnips the principal 
green crop. Since 1880 the acreage under corn crops has dimin- 
ished by considerably more than a third, and that under wheat by 
about a half. The following table gives the larger main divisions 
of the cultivated area at intervals from 1885 : — 


Year. 

Total Area 
under 
Cultiva- 
tion. 

Com 

Crops. 

Green 

Crops, 

Clover. 

Permanent 

Pasture. 

Fallow. 

1885 

1890 

1895 

1900 

243,832 

245,643 

242,942 

242,525 

28,721 

26,429 

21,465 

21,378 

11,713 

11,264 

9,943 

9,129 

19,661 

15,684 

15,215 

14,368 

180,438 

389,572 

194,415 

196,646 

9348 

2616 

1715 

1008 


The following table gives the numbers of tho principal live stook 
during the same years : — 


Year. 

Total 

Horses. 

Total 

Cuttle. 

Cows or Heifers 
in Milk or in 
Calf. 

Sheep. 

Pigs. 

1885 

11,881 

50,551 

18,572 

184,956 

17,126 

1890 

11,999 

46,893 

18,609 

200,311 

17,590 

1895 

13,946 

45,542 

17,763 

201,274 

18,877 

1900 

13,209 

49,799 

18,008 

227,142 

16,426 


Industries and Trade.— According to the report for 1898 of tho 
chief inspector of factories (1900), the total number of persons em- 
ployed in factories and workshops in 1897 was 16,946, as compared 
with 16,799 in 1896. Non-textile factories employed 15,200, of 
whom 8040 wore employed in the founding and conversion, 
extraction and finishing of metals, and 3157 in tho manufacture of 
machines ; and there is sonic manufacture of paper. Of the 1704 
employed in workshops, 1114 were employed in clothing industries. 
The prosperity of the county depends chiefly on its minerals. The 
total number of persons employed in mines and quarries in 1899 
wad 33, 233. The same year 1 69, 1 35 tons of clay were raised , much 
of it valuable fireclay, 79,323 tons of limestone, and 51,036 of 
sandstone. Some iron is obtained from the coal mines, but coni 
is by far the more important mineral, and on this account much iron 
is imported for smelting and other purposes. There are large 
smelting furnaces at Newport, Cwmbran, Ebbw Vale, Blaina, and 
Tredegar. The pig iron made in 1885 amounted to 438,092 tons, 
in 1890 to 399,538 tons, and in 1899 to 850,764 tons. The follow- 
ing table gives tho tonnage and valuo of tho principal minerals 
for 1890 and 1899 


Year. 

Fireclay. 

Coal. 

Iron Ore. 


Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

1890 

^97,745 

£17,106 

1,530,574 

£437,070 

17,435 

£10,026' 

1899 

79,481 

19,870 

10,103,067 

6,061,840 

12,794 

6,397 


Authorities. — Roger. Memoirs of Monmouthshire. London, 
1708. — Williams. History of Monmouthshire. London, 1796. — 
(’one. Historical Tour in Monmouthshire . London, 1801. — 
Ormerod. Strigulensia : Archaeological Memoirs relating to the 
District adjacent to the Confluence of the Severn and the Wye . 
London, 1861.— Bagnau, -Oakley. Account of the Rude Monu- 
ments in Monmouthshire. Newport, 1889 ; and Proceedings of the 
Monmouth Antiquarian Association . (t. F. H.) 

Monmouth, a municipal and contributory parlia- 
mentary borough (forming, with Newport and Usk, the 
Monmouth district of boroughs, returning one member) 
of Monmouthshire, England, 18 miles south of Hereford, 
at the confluence of the Wye and the Monnow, on the 
Great Western Railway. The Rolls Hall was presented to 
tho town in 1888. Population (1881), 6111; (1891), 
5470; (1901), 5095. 

Monmouth, a city of Illinois, U.S.A., capital of 
Warren county, at the intersection of the Chicago, 
Burlington and Quincy and the Iowa Central railways, 
in the western part of the state, at an altitude of 774 
feet. It is in a coal region and has some manufactures, 
largely of agricultural implements. It is the seat of Mon- 
mouth College. Population (1890), 5936; (1900), 7460, 
of whom 594 were foreign-born and 321 were negroes. 
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« Monmouth, a village in Monmouth county, New 
Jersey, U.S.A., about 28 miles east of Trenton. It was 
the scene of a sharp battle in the war of the American 
Revolution, in which neither side was victorious. In 
June 1778 the British troops, under Sir Henry Clinton, 
evacuated Philadelphia in order to concentrate all avail- 
able forces in Now York. General Washington followed 
in pursuit, and a battle took place at Monmouth Court 
House, about two miles from Freehold, the county seat. 
The losses of the two armies were about equal, approxi- 
mately 400 on each side. 

Monoviffahftla, a city of Washington county, 
Pennsylvania, U.S.A., on the west bank of the Monon- 
gahela river and on the Pennsylvania and the Pittsburg 
and Lake Erie Railways, in the south-western part of the 
state, at an altitude of 753 feet. It is in a mining region, 
producing coal, petroleum, and natural gas, with which 
its industries are connected. Population (1890), 4096; 
(1900), 5173, of whom 711 were foreign-bom and 345 
were negroes. 

Monopoli, a seaport town and archiepiscopal see of 
the province of Bari, Apulia, Italy, on the Adriatic coast, 
26 miles south-east of Bari by rail. Its trade has declined 
owing to the successful rivalry of Tarentum (Taranto), 
Brindisi, and Bari ; but it still exports olive oil, wine, 
Hour, fruits, soap, and lime, and imports a little timber, 
cattle, coal, and cotton. The port is cleared by some 1 80 
vessels of about 1 00,000 tons annually. Population (1881), 
13,154; (1899), 12,000. 

Monroe, a city of Louisiana, U.S.A., capital of 
Ouachita parish, on the east bank of the Ouachita river, 
on tho Queon and Crescent and the St Louis, Iron 
Mountain, and Southern Railways, in the northern part 
of the state, at an altitude of 80 feet. It is situated in 
the fertile bottom-lands, and surrounded by cotton planta- 
tions and uplands covered with forests of yellow pine. 
The industries consist mainly of tho manufacture of 
lumber, compressing and shipping cotton, and the ex- 
traction of cotton -seed oil. Population (1890), 3256 ; 
(1900), 5428, of whom 232 were foreign-born and 2834 
were negroes. 

Monroe, a city of Michigan, U.S.A., capital of 
Monroe county, in the south-eastern part of the Lower 
Peninsula, on the Raisin river, near its mouth in Lake 
Erie, at an altitude of 583 feet. Three railways, the Pore 
Marquette, the Lake Shore and Michigan Southern, and the 
Michigan Central, pass through it. It has extensive and 
varied manufactures, largely of agricultural implements, 
flour, paper, <fec. Population (1890), 5258 ; (1900), 5043, 
of whom 692 were foreign-l>orn and 27 were negroes. 

Monroe Doctrine. — That the United States 
should avoid entangling itself in the politics of Europe 
was a policy recommended by Washington. The counter- 
part of this, that Eurofioan Powers should be prevented 
from taking a controlling share in the politics of the 
American continent, grow gradually as the importance 
and influence of the United States increased. It was 
announced in a concrete form, though not originated, by 
President Monroe. Tho threatened action of certain 
Continental Powers leagued together under the name of 
the Holy Alliance called out his declaration. Several of 
the South American colonies of Spain had asserted their 
independence. The Holy Alliance having helped into 
power a royalist insurrection in Spain, seemed about to 
use force to restore its revolted colonies also. To meet # 
and check this movement, in his message to Congress in 
1823 Monroe made the following pronouncement, which 
has ever since been styled the Monroe Doctrine : — 


In the wars of the European Powers in matters relating to them- 
selves we have never taken any part, nor does it comport with our 1 
policy so to do. It is only when onr rights are invaded or seriously 
menaced that we resent injuries or make preparations for mu' 
defence. With the movements in this hemisphere we are of neces- 
sity more immediately connected, and by causes which must bo 
obvious to all enlightened and impartial observers. The political 
system of the allied Powers is essentially different in this respect 
from that of America. . . . We owe it, therefore, to candour, and 
to the amicable relations existing between the United States and 
those Powers, to declare that we should consider any attemptson 
their part to extend their system to any portion of this hemisphere 
as dangerous to our peace and safety. With the existing colonies 
or dependencies of any European Power we have not interfered and 
shall not interfere. But with the Governments who have declared 
their independence and maintained it, and whose independence we 
have on great consideration and on just principles acknowledged, 
we could not view any interposition for the purpose of oppressing 
them or controlling in any other manner their destiny by any 
European Power in any other light than as the manifestation of an 
unfriendly disposition towards the United States. ... It is impos- 
sible that the allied Powers should extend their political system to 
any portion of either continent without endangering our peace and 
happiness ; nor can any one believe that our Southern brethren, if 
left to themselves, would adopt it of their own accord. It is equally 
impossible, therefore, that we should liehold such interposition in 
any form with indifference. 

Earlier in the same message, while discussing negotia- 
tions for the settlement of the respective claims of Russia, 
Great Britain, and the United States in the north-west, 
Monroe also said : — 

In the discussion to which this interest has given rise and the 
arrangements by which they may terminate, the occasion has been 
judged proper for asserting as a principle in which the rights and 
interests of the United States are involved, that the American 
continents, by the free and independent condition which they have 
assumed and maintain, are henceforth not to he considered as sub- 
jects for future colonization by any European Powers. 

With the first-quoted part of this message Great Britain 
was in hearty agreement. 

This announcement of policy, it will be noticed, involved, 
firstly, a declaration aimed at foreign intervention in the 
political affairs of independent American states ; secondly, 
a warning against future European colonization on the 
American continents. The first was avowedly based on 
the right of self-defence; it was a policy, not a law; 
it was not to constrain the minor republics, but to protect 
them. The second, as explained by John Quincy Adams, 
was intended to state the fact that the American continent 
was occupied by contiguous states, leaving no room for 
further colonization and introduction of foreign sovereignty. 
No legislative sanction was given to Monroe's statement of 
policy at the time, and in fact none was needed, for the mem 
announcement served to prevent foreign action in South 
America. Repeatedly, since 1823, efforts have been made, 
and have failed, to enact the principles of the Doctrine in 
statutory form, and repeatedly high officials of the United 
States have re-announced the policy. It has thus remained 
a policy, not a law binding to certain action. It has never 
fonned part of the body of International Law, being 
unilateral. Nor has the United States bound itself by 
compact with the other republics on the American con- 
tinent to protect them from European aggression. Thus 
it hesitated to send delegates to the Panama Congress in 
1826, and took no part in any congress with the Latin 
American states until 1 889. 

Nevertheless, on several occasions since its conception 
the Monroe Doctrine has been enforced. Its spirit per- 
meated the Clayton-Bulwer Treaty, in which Great Britain 
and tho United States, in 1850, mutually renounced thp 
right of colonizing, fortifying, or occupying any portion 
of Central America. It was enforced against Maximilian, 
who, by French intervention in Mexico, had been made 
emperor, and until the close of the American Civil War 
had perforce been left undisturbed. Its applicability was 
urged when de Lesseps’s Panama Canal was thought 
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possible of completion. Both Cuba and the Hawaiian 
•Islands at various periods have felt its influence, the 
general, though not consistent policy of the United States 
being, while disclaiming the desire of annexation itself, to 
deny the right of any European Power (except Spain in 
Cuba’s case, until 1898) to control them. And, finally, it 
was applied to the claims of British Guiana to Venezuelan 
territory by President Cleveland’s message in 1895, which 
proposed a commission to settle the boundary and threatened 
war if its line were not accepted. This commission never 
reported, but the disputants finally agreed to arbitrate, 
and the British claim was in the main upheld. 

Between 1823 and 1895 the development and enlarge- 
ment of this policy on the part of the United States bis 
been very striking. To prevent the overthrow of an 
independent republic is one thing; to interfere in the 
settlement of a boundary dispute between two states, 
also on the ground of self-defence, is quite another. Yet 
Cleveland’s doctrine met with general acceptance, and in 
fact it had been in a sense anticipated by President Grant, 
who, in urging the annexation of Ban Domingo upon the 
United States Senate in 1870, used this language : — 

The Doctrine promulgated by President Monroe has been adhered 
to by all political parties, and I now deem it proper to assert tho 
equally important principle that hereafter no territory on this 
continent shall be regarded as subject of transfer to a European 
Power. 

Never having been formulated as law or in exact language, 
the Monroe Doctrine has meant different things to different 
persons at different times. It has grown with tho con- 
sciousness of growth in power —a curious fact, since it 
is founded on the right of defending interests which must 
be less endangered as the United States becomes greater. 
It has become deeply rooted in the American heart, and 
a permanent part of the foreign policy of the United 
States. It tends to change into the principle that every 
portion of the American continent must be free from 
European control. It is still coupled, however, with the 
converse principle that America takes no part in European 
politics, as the disclaimer of tho American delegates to the 
Peace Conference at The Hague proved. 

See Tucker’s Monrot Doctrine . — Oilman’s Life of Monroe . — 
Wharton’s International Law Digest (titln, Monroe Doctrine ). — 
Snow’s American Diplomacy. — Also an article by Sir Frederick 
Pollock in the Nineteenth Century and After , ] 902. 

(T. 8. W.) 

Mons, a town of Belgium, capital of the province of 
Hainault, 38 miles south of Brussels. It has communi- 
cation by rail with Ghent, Brussels, Charleroi, and other 
towns of importance. It is the centre of a rich coal dis- 
trict, and there are numerous sugar refineries in its vicinity. 
Population (communal) (1880), 24,049 ; (1890), 25,237 ; 
(1900), 27,015. 

Montana, a north-western state of the American 
Union, bounded on the N. by Canada, on the E. by 
North and South Dakota, on the S. by Wyoming and 
Idaho, and on the W. by Washington, with an area of 
145,310 square miles. About one-third of the state 
is mountainous, the remainder consisting of agricultural 
or grazing lands. It is no longer on the frontier, as the 
term was once used. Fears of Indian uprisings are gone ; 
the Government has so systematized its management of 
the various tribes, by its reservations and encouragements 
for farming and stock-raising, that the Indians, as a rule, 
are content to remain within their reserves. Society has 
assumed a stability and permanency like that of the older 
states. The valleys tliroughout the state have been 
ploughed and cultivated. In manufactures, apart from 
the mining industry, the state has not advanced aB fast 
as it otherwise might have done, because of the lack of 
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skilled labour and the inability to compete with older 
communities. * 

Population.— The population in 1890 was 182,169, of whom 
87,882 were males ana 44,277 females. There were 89,068 native- 
born and 43,096 foreign-born. There were also 10,846 Indians, 
not included in the foregoing figures. In 1900 the population 
was 243,329, showing an increase during the deoade of over 84 per 
cent. The males numbered 149,842, the females 93,487 ; the 
native-born, 176,262 ; the foreign-born, 67,067 ; the negroes, 
1523 ; the Chinese, 1739 ; the Japanese, 2441 ; and the Indians, 
11,343. There were 20 incorporated cities, towns, and villages, 
of which 11 had more than 2000 inhabitants, but only 4 over 
5000, namely, Butte, with 30,470 ; Great Falls, with 14,980 ; 
Helena, the capital, with 10,770 ; and Anaconda, with 9453. 
The average number of persons to the square mile was 1*7, as 
compared with 0*9 in 1890, and the urban population was 28*8 
per cent, of the total. 

Education.— The public schools ore supported by a direot tax, 
which may not exceed 10 mills on the aollar of tne assessment 
of the district. There were 678 school districts in 1899 ; the 
enrolment was 37,117, and tho number of teachers was 97 male 
and 929 female. Tho sum of 8606,990 was ammrtioned to the 678 ' 
districts. The amount paid in 1899 for salaries was 8511,829; 
the value of schoolhouscs was $2,426,592. The state university 
at Missoula had, in 1890, 209 students and 20 instructors, the 
annual expenses being $58,284. A school of mines is under organ- 
ization at Butte ; the state agricultural college at Bozeman, in 
1899, had 173 students and 14 instructors, the annual expenses 
being $23,500. The state normal school at Dillon had 45 
students and 8 teachers, the annual expenses being $16,337. 

Charities, dx. — The total number of prisoners in 1899 in the 
state prison at Doer Lodge was 328. In tho insane hospital at 
Warm Springs tho number of patients in 1899 was 477— male, 
375 ; female, 102. Tho number of inmates in tho state reform 
school at MiloB City in 1899 was 72 (60 boys, 12 girls). In 1899 
tho school for deaf and dumb at Boulder hod 21 pupils. On 1st 
December 1899 thcro were 51 inmates in the Boldiers’ home at 
Columbia Falls. Tho state orphans’ home at Twin Bridges 
cared for 106 children in 1899. The agricultural collego has 
issued bonds to tho amount of $100,000 ; the normal school 
to the amount of $50,000 ; the university to the amount 
of $100,000 ; tho deaf and dumb asylum to the amount of 
$40,000. The principal and interest on tnese bonds are secured by 
the several land grants made to the state by tho U.S. Government. 

Libraries. — Tlio report of the United States Commissioner of 
Education for 1896 shows that in live years there was an increase 
of 227 por cent, in tho number of volumes in Montana libraries, 
the total number of volumes being 86,093, exclusive of pamphlets. 
The largest froo libraries are found at Helena, 29,966 volumes ; 
Butte, 26,984 ; Anaconda, 5562 ; Bozeman, 8000 ; MisKOula, 
4828 ; Billings, 3500 ; Great Falls, 5148 ; and Dillon, 2105. 

Minerals. — The principal minoral products are gold, silver, 
copper, and lead. The following statistics give the value of the 
mining industry for 1889 and 1899, the figures for tho latter year 
being subject to slight revision 


! ! 

i Gold, j Silver. 

... j 1 . 

CopjKir. 

Lend. 

Total. 

Per cent. 
Increase 
over 

Preceding 

Year. 

1 6 6 

1889 | 8,500,000 19,898,939 

1 

18,884,970 

89,471,000 

6 

460,975 

8 

80,085,884 

8 

1899 4,919,890 20,040,404 

979,000 

05,410,800 

21 * 


Coal-mining is also a valuable industry. The total value of the 
coal output at the mines for 1898 amounted to $2,130,094. 

Agriculture.— The agricultural products are much the same as 
thoso of the middle states, the yield, however, especially in 
cereals, being more abundant. The following figures show the 
acreage under cultivation and the yield for 1896 : — 

Crop. Acreage. Yield. 

Oats . . . 64,911 acres 8,050,770 bushels 

Whoat . 45,443 „ 1,204,240 „ 

Barley . . 5,701 „ 142,525 „ 

Potatoes . . 4,952 ,, 841,840 „ 

All grasses grow luxuriantly, and tho harvest of hay from the 
irrigated lands is exceedingly largo. In tho southern valleys, on 
both sides of the main mountain range, both large and small 
fruits are grown in tho greatest abundance. Fruit-growing has 
bocome a most important industry in several counties in the 
western part of tho state. On 18th August 1894, as an induce- 
ment to the reclamation and settlement of arid lands, CongresB 
passed tho Carey Desert Land Act, which gave to the state the 
title to one million acres of arid lands, tne title to be passed 
when the state should reclaim the landB. The state Legislature, 
by Act of 18th March 1895, formally accepted the offer, and 
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^passed an Arid Land Act, under which an irrigation commission 
was appointed, and provision made for securing funds for the 
reclamation of all the land offered. Surveys have been made for 
three canals in the eastern part of the state. These canals will 
render arable about 75,000 acres. 

Stock-raising. —-During 1898, owing to high prices prevailing 
for young stock, a smaller number of stock cattle came into the 
state than formerly, the total hardly exceeding 50,000 head, a 
falling off of more than 75 per cent, from the preceding year. 
During 1899, 50,000 head of young stock were snipped into the 
state, a considerable increase over the previous year, but still 
not as many as usual. In 1890, 124,035 oattle were shipped out 
of the state ; estimating that 50,000 were consumed within 
Montana, the total amounted to 174,035. In 1898, 172,225 head 
of cattle were shipped to various markets. Estimating the home 
consumption at 00,000, the total was 232,225 head. The average 
price was estimated at $39 dollars per head, an increase of about 
5 per cent, over any previous year. In 1809, 143,408 head were 
shipped out of Montana, making a total of 203,498. The total 
assessed value of oattle in 1899 was $12,057,087. On the 1st of 
March 1808 there were 2,967,901 sheep assessed in the state, the 
valuation per head being placed at $2.52, making the total 
valuation $7,450,848. The number of Bheep at this time was 
3,140,868. The number of sheep brought in from other states 
from March to December 1898 was 79,277 ; the number of lambs, 
1,217,057. The number of slioep and lambs slaughtered, sold, 
and shipped from March to December 1898 was 583,320. The 
number of pelts sold was 450,206, the price ranging from 6 cents 
to 9} cents per pound. The number of pounds of wool for the 
season's clip was 22,916,603, and the lowest and highest prices 
received by the producer were 74 and 20 cents. In 1809 wool went 
as high as 22 cents. The total assessed value of sheep in 1899 
was $8,302,944. Great numbers of horses — many of the very best 
type of driving and draught animals — are reared. The number 
shipped during 1899 was 35,000, and the total assessed valuo of 
horses was $3,289,726. 

Railways. — Thn mileage of the chief lines of railways was as 
follows: — Northern Pacific Railway, 1371 miles ; Great Northern 
Railway, 1066 miles ; Great Falls and Canada Railway, 133 
miles ; Oregon Short Line, 126 mileN ; Big Horn Southern, 101 
miles ; and Butte, Anaconda, and Pacific, 51 miles. 

Banks. — There were at the end of 1899, 21 national banka, 13 
private banks, and 14 stain banks ; their total capitalization and 
surplus was thou $5,849,393 ; and the total deposits amounted 
to $28,732,447. 

Finances, -In 1899 the assessed valuation of real property 
was $72,514,960; of personal, $54,610,006 ; and of railways, 
$14,002,689, giving a total of $142,117,655. On 30th November 
1899 the outstanding registered general fund warrants amounted 
to $349,360; ueeruud interest (estimated), $5300 ; total debt, 
$354,660. The estimated taxes and lioeneos due and unpaid 
wore $367,000 ; cash on hand in general fund was $7957 ; 
total, $364,957 ; the estimated credit balance was $10,297. 
There was no bonded indebtedness. The rate of taxation dilFers 
in each county ; the average was 24} mills in 1899 for state and 
county purposes ; the tax for Btate purposes is limited to 24 
mills. The income is derivod from this tax of 24 mills, from 
licences, eseheatod estates, fens paid to state officers, inheritance 
tax, fines, &o. The income from all these sourcoa (for general 
purposes, not for schools) for the fiscal year ending 30th 
November 1899 was $571,450 ; tho expenses amounted to 
$588,727. 

Manufactures. — Tho following table shows the manufacturing 
and mechanical industries as roturnod at the censuses of 1890 
and 1900, aud tho percentage of incroasos : — 
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The oliief industry is the smelting and refining of copper ; the 
total valuo of its products in 1900 was $36,387,063, or over half 
of that of tho whole state. The smelting and refining of lead 
and lumber and timber products rank next in importance. 

Religion *-- The number of members or communicants in the 
chief denominations was in 1890 as follows: — Roman Catholic, 
25,149; Methodist, 2425; Presbyterian, 1232; Protestant Epis- 
copal, 1104 ; Disciples of Christ, 785 ; Baptist, 683 ; Congre- 
gational, 345 ; and Lutheran, 394. 
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Political Changes. — Politically Montana ha a been irregular 
since its admission as a state (8th November 1889). The Re-f 
publican party was slightly in the lead in 1892, Harrison having 
secured the electoral vote by a plurality of 1270 votes over 
Cleveland, out of a total vote of 44,315. In 1896 interest in 
silver coinage was intense, and Bryan received 42,537 votes out 
of 53,217 cast. In 1900 Bryan received 37,146 votes and MeKinley 
25,373 votes out of a total of 63,641. The Populist party polled 
15,240 votes in 1894, and 11,607 votes in 1898. The state 
officials elected in 1896 and 1899 were principally Democratic; 
in 1900 the entire Fusion (Democrat- Populist) state tioketgras 
elected. The state has not experimented much in novel legis- 
lation. There are 24 counties in Montana. The Australian 
ballot system prevails. 

Authorities.— Bancroft, H. H. History of Washington, 
Idaho , and Montana , 1890.— Coues, E. ed. History of the Ex- 
pedition under the Command of Lewis and Clarke , 1898. — 
Davies, J. T. and J. F. Civics of Montana , 1896 ; History of 
Montana , 1885.— Miller, Joaquin. Illustrated History of the 
State of Montana , 1894 ; Montana Historical Society Contribu- 
tions, 1898. — Pallidino, L. B. Indian and White in the 
North- West , or a History of Catholicity in Montana , 1895 ; U.S. 
Government Reports ; General Scientific Information. 

(W. H. H*.) 

Montftrgi$| chief town of arrondissoment and an 
important railway junction, department of Loiret, 45 miles 
east by north of Orleans. A handsome modem building 
contains tho town hall, public library, and museum. In 
the courtyard is a fine bronze group, “The Dog of 
Montargis,” and in the town is a statue of Mirabeau, 
erected 1888. The total port traffic in 1898 amounted to 
162,579 tons. Population (1891), 9789 ; (1901), 10,517. 

Montauban, chief town of department Tam-et- 
Garonne, France, 411 miles south-south-west of Paris by 
rail. A monument to Leon Cladel was erected in 1895. 
Silk-mills give employment to a large number of work- 
people, and the final dressing of textiles manufactured 
elsewhere constitutes a special industry. Population 
(1891), 16,732; (1901), 30,506 (comm.). 

Montauban. Charles Guillaume 
Marie Appolllnalre Antoine Cousin 

de, Count de Palikao (1796-1878), French general and 
statesman, was born in Paris on 24th June 1796. He 
entered tho army as a cavalry officer, and saw much 
service in Algeria. His promotion was by no means 
rapid, and he was still but a colonel of spahis when, in 
1847, ho effected the long-sought capture of tho famous 
guerilla leader, Abd-el-Kader. After rising to the rank 
of general of division, commanding the province of 
Constantine, he was appointed in 1858 to a command at 
home, and at the close of 1859 was selected to lead the 
French troops in the joint French and British expedition 
to China. Montauban’s strategy left much to be desired, 
and more than once — notably at the landing near the 
Taku forts — the success of the allies was secured only by 
his yielding to the counsels of his colleague, Sir Hope 
Grant. After the capture of the forts the allies advanced 
upon Peking, scattered the huge but ill-trained Chinese 
army at Changkiawan and Palikao (“the Eight -Mile 
Bridge ”), and dictated terms of peace in the capital 
Montauban was made a senator by Napoleon III., and in 
1862 roceivod the title of Count de Palikao. But an 
indelible stain was east upon the expedition by the 
plunder of the Summer Palace. Montauban himself was 
believed — though, as it seems, without foundation — to 
have acquired a vast fortune from the spoils, and on 
this ground the French Chamber rejected the Emperor’s 
proposal for bestowing a large grant upon him. lie 
remained unemployed till 1865, when he was appointed to 
the command of the 4th Army Corps at Lyons, in the 
training of which ho displayed exceptional energy and 
administrative capacity. On the outbreak of the Franco- 
German war in 1870 he was not given a command in tho 
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field, but alter the opening disasters of the war had 
* shaken the Ollivier ministry he was entrusted by the 
Empress-Regent with the portfolio of war, and became 
president of the council in a new Liberal cabinet (10th 
August). He at once set to work with great "success to 
reorganize the military resources of the nation. He 
claimed to have raised MacMahon’s force at Ch&lons to 
140,000 men, to have created three new army corps with 
their equipment, 33 new regiments and 100,000 garde* 
mobile*, and to have brought the neglected defences of 
the capital to a state of efficiency — and all this in twenty- 
four days. It was he who conceived the idea of sending 
MacMahon’s army to raise the blockade of Metz. The 
scheme depended for its successful execution on a pre- ' 
cision and rapidity of movement of which the army of 
Ch&lons was no longer capable. Political reasons caused 
the rejection of the only sound plan, to concentrate on 
Paris. Upon the news of the capitulation of Sedan, the 
majority of the deputies offered the dictatorship to 
Palikao ; but he refused to desert the empire. He laid 
before the Corps Legislatif a proposal to establish a 
council of national defence, consisting of five members 
elected by the deputies, with himself as “lieutenant- 
general of government ” ; but before a decision was made, 
the Chamber was invaded by the mob. Palikao fled to 
Belgium, and subsequently offered his sword to the 
Government of National Defence, which declined his 
services. On 20th July 1871 he appeared before the 
parliamentary commission of inquiry, and later in the 
same year published a defence of his administration under 
the title of Un Minuth'e de la Guerre de vingt-quatre 
jour 8. He again appeared in public as a witness in tho 
action for libel brought by General Trochu against the 
Figaro in 1872. He died at Versailles on 8th January 
1878. (h. by.) 

Montbtfllard, chief town of ftrrondissemcnt, depart- 
ment of Doubs, 46 miles east-north-east of Besangon by 
rail. It occupies a strategic position in the Gap of Belfort, 
and besides its ancient castle, now used for barracks, and 
a battery, is defended by outlying forts. A statue has 
been erected in memory of Colonel Denfert-ltochereau 
(d. 1878), leader of the defence at Belfort. Clocks and 
watches are made to the annual value of about £40,000. 
Population (1891), 8417 ; (1901), 9154. 

See TtfNOT, Eugene. Lea nouvcllea lUfensea de la France ; La 
FrontUre f 2nd ed. Bordeaux, 1893. 

MontbrlftOn, chief town of arrondissement, depart- 
ment of Loire, France, 22 miles north-west of St Etienne, 
on the railway from Clermont to St Etienne. It is situated 
on a volcanic hill overlooking the Vizezy, a right -bank 
affluent of the Lignon. The principal buildings are the 
' church of Notre Dame (founded about 1220) and the 
14th-century edifice known as Diana (Decana), restored in 
1886, which serves as the meeting-place of an important 
archaeological society. The town has also two hospitals 
and a statue of the poet de Laprade (died 1883), a native 
of the town. Cretonnes and other cotton fabrics and silk 
ribbons are manufactured, and thero is considerable com- 
merce in grain. Population (1881), 5803 ; (1901), 7520. 

MontC6&U a "IOS-M I V168) town and railway station, 
arrondissementof Chalon-sur-SaOne, department of Sa/>ne-et- 
Loire, France, 28 miles in direct line north-west of Macon. 
Its importance is chiefly due to its position as the centre 
of the Blanzy coal basin, in which about 10,000 persons 
are employed. Situated on the Canal du Centre, which is 
connected with the coalfield by numerous lines of railway, 
the total traffic in 1900 amounted to 436,487 tons. 
Various manufacturing establishments are in operation, 
including weaving and spinning factories, iron and copper 
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foundries, and engineering workshops. Population (1901k 
24,690. 

Montclair, a township of Essex county, New 
Jersey, U.S.A. It is situated in 40 # 49' N., 74* 13' W. t 
on the east incline of Watchung Mountain, in the 
north-eastern part of the Btate. Owing to its sloping site, 
the altitude of the town varies from 217 to more than 
500 feet. The street plan is irregular. The Delaware, 
Lackawanna and Western, and the Eric Bailways give 
direct and frequent communication with New York, of 
which it is a residential suburb. Population (1890), 
8656; (1900), 13,962, of whom 3071 were foreign-born 
and 1344 were negroes. 

Mont-de-Marsan, chief town of department 
Landes, France, 428 miles south-west of Paris, on the rail- 
way from Bordeaux to Tarbcs, and at the confluence of 
the Midou and the Douzc ( — the Midouze). The local 
institutions comprise a lyc6o, female normal school, library, 
and hospital. The industries include distillation of resins, 
forges, and manufactures of drugget and of plaster. There 
is trade in resin, wine, brandy, oil-seeds, haricots, young 
pigs, mules, and horses. Population (1881), 8178; 
(1901), 11,604. 

Tho town dates from tho 12th century, when it was 
founded by Pierre, vicomto do Marsan, as tho capital of 
his territory, though unsubstantial claims for an earlier 
foundation havo been advanced. In the 13th century it 
passed to tho viscounts of B&irn, but the harsh rule of Gaston 
Phoebus (of whose large prison somo remains exist) and some of 
his suocossors alienated the loyalty of tho people and induced 
them to favour tho English. The territory was united to the 
French Crown on the accession of Henry IV. 

Monte Carlo. See Monaco. 

Montocatlnl, two much-frequented mineral baths 
of Tuscany, Italy. (1) In the province of Pisa, 5 miles 
west of Vol terra. The water is saline, with a tenq>erature 
of 78*8° F. There are also copper mines, which have 
been worked since the 15th century. Population, about 
5000. (2) In the province of Lucca, 7 miles west by 

south of Pistoja, in the valley of the Nievole (see Buskin’s 
description in For* Clavigera , vol. ii.). The springs, 
which number ten in all, are saline, and range in tempera- 
ture from 82*4° to 86" F. Tho water is both drunk and 
used for bathing by some 40,000 visitors annually, and 
is exported in bottles to a great quantity. There is 
also a large natural vapour bath (80°-95° F.) in a grotto 
near by, discovered in 1849. Another attraction of the 
place is the gardens of Collodi, a model of Italian land- 
scape gardening. Here tho Florentines were defeated by 
Uguccione della Faggiuola of Pisa in 1315. Population, 
about 7000. 

Monteflaacone, a town and episcopal see of the 
province of Home, Italy, built on a hill (1326 feet) at the 
south-east of Lake Bolseno, 47 miles by rail north-west 
of Rome. The cathedral (1519) is one of the earliest 
structures by Sammieheli. The town has in San Flaviano, 
built in 1030, rebuilt iuthe Gothic style in 1262, a curious 
double church; in its interior some 14th-century frescoes 
were discovered in 1896. In tho crypt is the reputed grave 
of the German Bishop Fugger of Augsburg, who succumbed 
to over -copious libations of tho local wine, known as 
Est, est, est. Population, about 6000. 

Monteflore, Sir Moses Haim (1784- 

1885), Jewish philanthropist, eldest son of Joseph Elias 
Monteflore, a London merchant, and of Bachel, daughter 
of Abraham Lumbroso de Mattos Mocatta, was born at 
Leghorn, 24th October 1784. His paternal ancestors were 
Jewish merchants who settled at Ancona and Leghorn 
in the 17th century, whilst his grandfather, Moses Haim 

S. VI. — 103 
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Montefiore, emigrated from the latter town to London in 
1758. Montefiore was educated privately, and after being 
articled for some time to a wholesale tea merchant he 
entered the Stock Exchange, his uncle purchasing for him 
at a cost of £12,000 the right to practise as one of the 
twelve Jewish brokers licensed by the City of London. 
Although belonging to the Sephardic or “ Spanish ” con- 
gregation of Jews, he married in 1812 Judith, a daughter 
of Levy Barcnt Cohen, of the “ German ” Jews, another of 
whose daughters was the wife of Nathan Mayer Rothschild, 
the head of the great banking firm ; this relationship led 
to a close connexion in business between Montefiore and 
that house, whilst, further to cement the bond exist- 
ing between the two families, his brother Abraham 
married Henrietta ‘Rothschild, a sister of the financier. 
In 1824 Montefiore, having amassed a fortune, retired 
from the Stock Exchange, and during the next few years 
assisted in founding the Alliance Fire, Life and Marine 
Insurance Office, the Imperial Continental Gas Associa- 
tion, and the Provincial Bank of Ireland. From his forty- 
third year to the end of his exceptionally long and active 
life Montefiore devoted all his energies to ameliorating the 
lot of his co-religionists both in the United Kingdom and in 
other countries. His first pilgrimage to Palestinewas under- 
taken in 1827, and resulted in a friendship with Mehemet 
Ali which was to lead to much practical good, though for 
the moment the visit was confined to the prosecution of 
fruitful inquiries and the bestowal of princely alms. 
Immediately on his return, Montefiore began to take an 
active part in the struggle which British Jews were 
then carrying on to obtain full political and civic rights. 
In 1837 he became the City of London’s second Jewish 
sheriff, and was knighted. In 1838, accompanied by Lady 
Montefiore, he started on a second voyage to Palestine, in 
order to submit to Mehemet Ali a scheme for Jewish 
colonization in Syria. Though political disturbances ren- 
dered his efforts again unsuccessful, the year 1840 brought 
Montefiore once more before Mehemet, this time to plead 
the cause of some Jews imprisoned at Damascus on a 
charge of ritual murder. He obtained their release, and 
on his way back wrung from the Porte a decree giving 
Jews throughout Turkey the utmost privileges accorded 
to aliens, lu 1846 the threatened reissue in Russia of an 
Imperial ukase (first promulgated in 1844) ordering the 
withdrawal of all Jews from within 50 versts of the 
Gcrmau and Austrian frontiers, caused Montefiore to pro- 
ceed to St Petersburg, where in an interview with the 
Tsar he succeeded in getting the ukase rescinded. On 
his return, Queen Victoria, on the recommendation of Sir 
Robert Peel, made him a baronet, to mark her appreciation 
of his efforts in the cause of humanity and civilization. 

MONTE 

M ONTENEGRO, or the Black Mountain (Servian Tzmdr 
gora , ; Albanian Mai Eeiya ; the form Montenegro 
the Venetian variant of Montenero), though practically 
Bntmrgo* a ^ ree an( * self-governed state for more than five 
meat ot centuries, was for the first time formally recognized 
bound - as an independent principality by the Great Powers 

mrl9 *' and Turkey under the Berlin Treaty, 13th July 
1878. The considerable increase of territory then accorded 
to the primitive little community, and the acquisition of 
two ports on the coast of the Adriatic, seem destined even- 
tually to effect an important change in the character of the 
Montenegrins, and to modify the patriarchal customs and 
institutions to which thoy are still attached. Formerly 
confined to a barren tract of mountain land, and addicted 
exclusively to warlike pursuits, they are now in possession 
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In 1859 a case of injustice which attracted the attention 
of all Europe brought Sir Moses to the gates of the Vati-s 
can. A Jewish child named Mortara had been secretly 
baptized by its nurse and stolen from its mother, who 
died of grief. Cardinal Antonelli, in the name of the 
Pope, refused to give up the boy, who became a priest. 
In 1863 we find Montefiore on a mission in Con- 
stantinople to obtain from the Sultan, Abdul Aziz, the 
confirmation of his predecessor’s decrees in favour of the 
Jews; in 1864 in Morocco to combat an outbreak of 
anti-Semitism; in 1866 in Syria, relieving the distress 
resulting from a plague of locusts and an epidemic of 
cholera; and in 1867 in Rumania, once more pleading 
the cause of the oppressed Jews with Prince Charles 
In 1872 Montefiore was deputed by the British Jews to 
present to Alexander II. their congratulations on the 
bicentenary of the birth of Peter the Great, and was 
reoeived by the Tsar with great honour at the Winter 
Palace. His seventh and laRt pilgrimage to the Holy 
Land was made in 1875, of which he wrote an account in 
his Narrative of a Forty Days 1 Sqjowm in the Holy Land, 
published in that year. The last decade of his life was 
passed in comparative quiet upon his estate near Rams- 
gate in Kent; and there, after having received general 
congratulations on the completion of his hundredth year, 
he passed peacefully away on 28th July 1885. Sir 
Moses Montefiore was a strictly orthodox Jew, scrupu- 
lously observant of both the spirit and the letter of the 
Scriptures; in his grounds he had a synagogue built 
where services are still held twice a day, a college where 
ten rabbis live and expound the Jewish law, and a 
mausoleum that contains the remains of himself and of 
Lady Montefiore, who died in 1862. (j. a. j. d* v.) 

MontefriOl a town of Spain, in the province of 
Granada, not far from the border of the province of Cordoba. 
The industries include manufactures of cotton stuffs, alco- 
hol, and soap. The town is irregularly built, and has a 
modem parish church. It was an important fortress in the 
days of the Moorish rule, and there is a strong castle which 
commands the town. The imputation in 1897 was 10,404* 

Monttfllmar, chief town of arrondissement, 
department of Drflme, France, 27 miles south of Valence, 
on the railway from Lyons to Marseilles. It has a com- 
munal college, library (12,000 volumes), and consultative 
chamber of agriculture. The industries include the manu- 
facture of tiles and bricks, and alimentary conserves, and 
important saw-mills for dressed wood and parquetry. At 
Bondonneau, 2 J miles south-south-east, is a cold carbonated 
spring, utilized in a local thermal establishment. Popu- 
lation (1881), 8963; (1901), 13,351. 

SEGRO. 

of rich well-watered plains, extensive pastures, and vast 
forests : the development of these new sources of wealth, 
as well as increased contact with the world of commerce, 
must sooner or later alter the conditions of life which have 
prevailed amongst them for so many centuries. The 
present frontier, which was not finally delimited till 
1881, ascends the Boyana river from its mouth as far as 
Lake Shas, then follows the river Mcgured to the summit 
of Mount Bratovitza, reaching Lake Scutari at a spot 
opposite the island of Goritza Topal. Crossing the lake 
north-east to a point a little south-east of Flavnitza, and 
leaving the territory of the Hot and Klement tribes to the 
south, and the districts of Kutchka Kraina to the north, it 
passes north of the districts of Plava and Gusinye and 
reaches the western end of the Mokra Planina, where it 
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tarns to the north-vest. After crossing the Lim at its 
•junction with the Simla, it coincides with the old frontier 
for some distance ; then reaching the Tara at M&ikovatz, 
it follows the course of that river to near its junction with 
the Piva : turning southwards, it reaches the old frontier 
once more at Klobuk, and, passing between the district 
of Qrahovo and the Krivoshian mountains, approaches to 
within a few kilometres of the Bocche di Cattaro : then, 
following the maritime mountain ridges for a considerable 
distance, it rejoins the coast a little south of Spizza. 
The district of Spizza was occupied by Austria subse- 
quently to the Berlin Treaty, and the political and com- 
mercial barrier interposed between the Montenegrin 
hinterland and the sea was thus, unfortunately, extended. 
The possession of Antivari and Dulcigno will, however, 
considerably facilitate the future economic development of 
the principality, notwithstanding the inconvenient situation 
of these ports and their present commercial insignificance. 
Another probable consequence of the enlargement of 
boundaries will bo the transference of the seat of govern- 
ment from the mountain village of Tzetinye (usually written 
Cettigne) to one of the towns in the newly-acquired terri- 
tory, such as Nikshitch or Podgoritza, possessing greater 
advantages as a commercial and administrative centre. 

In recent years the Iobs known districts of the newly- 
acquired territory have been visited by several travellers, 
especially the finely -wooded tracts extending 
fomtnnM. nort ^ Nikshitch to the Dormitor mountain 
group ; the remote region of the Vasoyevitchi, 
lying to the extreme east on either side of the upper Lim, 
lias also been explored. The Dormitor district contains 
rich grassy uplands dotted with numerous small lakes, 
from which it derives its name of Yezera (the lakes) ; the 
rivers Tara and Piva flow through magnificent gorges 
clothed with rich forests, and unite near the extreme 
northern point of the frontier. In the district of the 
Vasoyevitchi, which surrounds the little town of Andriye- 
vitza, is the fine double peak of Kom, and, a little to the 
south-west, the summit of Maglitck, commanding a mag- 
nificent view over the wooded valley of Gusinye to the 
great Prokletia range in Albania. 1 The contrast between 
the rich undulating landscape of the northern regions and 
the sterile calcined rocks of Montenegro proper is very 
remarkable. The mountains of the former districts together 
with those of the Brda are divided into four masses : (1) 
the group enclosed by the Tara and Piva rivers with 
Dormitor, one of the highest mountains in the Peninsula 
(2483 metres), Yablonov Vrkh (2168 metres), and the 
Vrkhove Pochoratz (2012 metres) ; (2) the group between 
the Zeta and the Moratcha with Ostri-Kuk (2300 metros), 
Vlasulya (2296 metres), Brnik (2091 metres), and Maganik 
• (2018 metres) ; (3) the ranges between the Moratcha and 
Tara with Sto (2232 metros), and Gradishte (2181 metres) ; 
and (4) those between the upper Tara and the upi>er Lim 
with Kom, the second highest mountain in the country 
(Kom Kutchki (2448 metres), Kom Vasoyevitchki (2422 
metres)), separating the districts of the Vasoyevitchi on the 
north-east from that of the Kutchi on the south-west, and 
Visitor (2114 metres), on the frontier. In Montenegro 
proper the only prominent summit is Lovchen (1723 
metres), between Cettigne and the western frontier ; its 
dark appearance, partly due to the shadow resting on its 
northern and eastern declivities during the greater part of 
£he day, and partly to tho dusky pine-woods on its upper 
slopes, has given a name to the whole country. In the mari- 
time districts is the Sutorman range, with the fine pyramidal 
summit of Rumiya (1569 metres), overhan ging Antivari. 

1 This mountain must be distinguished from the higher Maglitch 
(2347 metres) on the northern frontier near the junction of the rivers 
Piva and Tara. 
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Beyond the Lim, at the extremity of the eastern frontier* 
is the Mokra Planina. The only extensive plains are those 
of Nikshitch and Podgoritza and the lowland tract between 
Dulcigno and the Boyana. Montenegro proper is almost 
absolutely waterless, the only stream being the Rieka, 
which probably drains the Cettigne valley by an under- 
ground outlet : its lower course is practically an inlet from 
Lake Scutari, and is navigable up to the town of Rieka. 
The scarcity of water has largely contributed to the success- 
ful defence of the country against Turkish invasion : tho 
few springs are hidden in deep crannies among the rocks, 
and the inhabitants are accustomed to preserve melted 
snow for use during the summer. On the other hand, tho 
Brda and north-eastern districts are abundantly watered. 
Lake Scutari (350 square kilometres) is among the most 
beautiful in Europe ; its scenery may be compared with 
that of Lake Garda. The water is of a light greon colour, 
and the bed shallow (average depth 2 to 3 fathoms). 

The climate generally resembles that of northern 
Albania ; it is severe in the higher regions, and compara- 
tively mild in the valleys, while in tho maritime cummt* 
districts of Antivari and Dulcigno it may be mad 
compared with that of central Italy. The natural 
average temperature is about 15° (Celsius). prod " cr ** 
The high basin of Cettigne (638 metres) iB deeply covered 
with snow during the winter months, and the village capital 
is sometimes almost inaccessible ; in summer the days are 
hot, but the nights are cool and frequently chilly. The alpine 
vegetation of the summits gives way to pine forests in the 
sub-alpine zone (1200 to 1800 motres) : below these tho 
beech, and then the oak, the walnut, the wild jjear, and 
wild plum make their appearance ; the fig-tree, the mul- 
berry, and the vine grow in tho middle Zeta and Moratcha 
valleys ; the myrtle, orange, laurel, and olive in the lower 
Moratcha region, and more abundantly in the Tzrnmitza 
and maritime districts. The small patches of potato- 
culture among tho boulders, together with tho stone-built 
huts of tho inhabitants, often roofed with shingle or straw, 
remind the traveller of western Ireland. Tho vineyards 
produce excellent grapes, but wine production, which 
might become an important industry, is at present limited 
to home consumption. Tobacco is now largely cultivated, 
especially in tho neighbourhood of Podgoritza ; tho annual 
produce amounts to 250,000 kilogrammes. The leaves 
of the sumach (Rhus cotinus ), which flourishes in tho 
warmer districts, aro exported for use in dyo-works ; the 
Pyrethrum cinerariaefolium supplies material for the 
manufacture of insect-powder; the fruit of the Cornu* 
mascula, as well as the grape, is employed for the produc- 
tion of raki y a favourite beverage with the people. The 
grassy uplands of the northern and eastern districts afford 
magnificent pasturage ; the native breed of cattle is small, 
but efforts are being made to improvo it, and a stock-farm 
has been established by Prince Nicholas near Nikshitch. 
Tho horses, as elsewhere in the Balkan Peninsula, are diminu- 
tive, wiry, and intelligent. The arid rocks of Montenegro 
proper are infested with numerous reptiles, among them 
the scorpion and the dangerous Vipcra ammodytes . 
Immense flocks of water-fowl haunt tho upper reaches of 
Lake Scutari. The rivers abound with trout, tench, carp, 
and eels ; the trout of the Moratcha are especially fine. 
More important from an economic point of view is the 
Bcoranze (Leuciscu* albumus ; Servian oklievt ), a kind of 
sardine, which supplies an article of food and merchandise 
to a considerable portion of the population. The fish, 
which enter the Rieka inlet of Lake Scutari during the 
winter, are taken with nets during a few weeks in the 
spring, when the fishing season is inaugurated with 
a religious service ; they are salted and exported in large 
quantities to Trieste and the Dalmatian coast. The annual 
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r take is valued at 50,000 florins. The mineral resources 

“of the country have not yet been investigated. Traces of 
iron, copper, and coal are said to exist, and a petroleum 
spring has been discovered. 

The exports, valued at 1,179,960 florins in 1898, include 
cattle (large and small), smoked and salted meat known 
Coma§rc§ m castra ^^ na > cheese, undressed hides, scorame , 
4 0< l sumach, pyreihrum , tobacco, and wool. The 
laduMtrtiM. imports, valued in the same year at 1,405,580 
Commuah florins, consist mainly of manufactured articles, 
cmtloaa, fluc j 1 M j ron u tensils and weapons, soap, candles, 
dec., and colonial products. An 8 per cent, ad valorem 
duty is levied on imports, and a further consumption tax 
of 2 per cent. The principal occupation of the people is 
cattle-rearing. The exportation of the animals is greatly 
hindered by the high tariff imposed on the Austrian 
frontier, which is productive of much illicit trading. 
Agriculture is still in its infancy, and the implements 
employed are of the most primitive kind. Bee-keeping is 
practised in the Kutchi district. There are practically no 
manufactures : the men disdain industrial employment, 
while the women are occupied by household duties or work 
in the fields. A brewery and a cloth factory, however, have 
been established at Nikshitch, a soda-water factory at 
Cettigne, and an olive-oil refinery at Antivari. The coarser 
cloth worn by the peasants is home-made ; the finer kind 
worn by the wealthier class is imported. The progress 
of trade and the development of the natural resources 
of the country must largely depend on improved means 
of communication. In this direction considerable progress 
has already been achieved. Montenegro now possesses 
180 kilometres of excellent carriage roads, admirably 
engineered and maintained. The remarkable zig-zag 
road from Cattaro to Niogush and Cettigne was completed 
in 1881 ; it has been prolonged to Bieka, Podgoritza, 
Danilovgrad (where a fine bridge across the Zeta was 
erected in 1870), and Nikshitch. Another road connects 
Podgoritza with its port, Plavnitza, on Lake Scutari; a 
third runs from Antivari to Vir-Bazar ; when completed 
to Bioko, it will unite the sea-coast with the richest 
districts of the interior. The ports of Antivari and 
Dulcigno are insufficiently sheltered, but are capable of 
considerable improvement ; both are places of call for the 
Austrian Lloyd steamers, and a regular service between tho 
former and Bari on the Italian coast is maintained by tho 
“ l*uglia M Steamship Company. The Boyana is navigable 
to sea-going vessels as far as Oboti (20 kilometres from 
its mouth), where cargoes for Scutari must be transferred 
to small river craft. The Anglo - Montenegrin Trading 
Company possesses two steamers on Lake Scutari. Postal 
and telegraphic communication is being rapidly extended. 
There are 18 post offices, and 20 telegraph stations, with 
678 kilometres of wire. The telegraph, which is much 
used by the people (68,606 messages in 1898), will greatly 
facilitate the mobilization of the army. Hitherto the 
warriors have been summoned by stentorian couriers, who 
shouted from the tops of the mountains. 

The population is usually estimated at about 230,000, 
or 25 to the square kilometre, the area being approximately 
9000 square kilometres. According, however, 
Art**** to information officially furnished to the writer 
Ttorac. ° a * at Cettigne, the total number of inhabitants 
is 311,564, of whom 293,527 belong to the 
Orthodox Church, 12,493 are Moslems, and 5544 are 
Homan Catholics ; 71,528, or 23 per cent., are literate, and 
240,036, or 77 per cent., are illiterate. The official 
estimate of the area is 8433 square kilometres. The 
population was estimated as low as 160,000 by Schwartz 
in 1882. It is densest in the fertile eastern districts ; 
Montenegro proper is sparsely inhabited. The Moslems 
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have greatly decreased owing to emigration. The gseat 
majority of the people is of the Serb race; there are dbout 
5000 Albanians, and 1000 gipsies. The principal towns 
are Podgoritza, the chief commercial centre (population 
about 5500) ; Dulcigno (5000) ; Nikshitch (3500) ; 
Cettigne (3200) ; Antivari (2500) ; Niegush (1800) ; 
Bieka (1500) ; Danilovgrad, founded by Prince Nicholas 
(1300); Kolashin, Virbazar, Grahovo, and Andriyevitza. 
Cettigne, the seat of government, is a capital in miniature, 
possessing a palace, a theatre, foreign legations, public 
offices, a park, a hospital, a museum, a library, and a gaol. 
The little town, which a few years ago numbered only 1000 
inhabitants, is rapidly increasing ; the streets are regularly 
laid out and admirably kept. The palace, built in 1863, 
is an unpretending structure, but a new palace has been 
erected for the heir-apparent. Close by is the celebrated 
plane-tree, beneath which the prince gives audiences to his 
subjects, accepts their petitions, and settles their disputes. 
The adjacent Government buildings, and the monastery, 
which contains the tomb of the great vladika, Petar L, are 
fortified with towers. The prince possesses other resi- 
dences at Niegush, Orialuka, Bieka, and Antivari. 

The Montenegrins present all the characteristics of a 
primitive race as yet but little affected by modern 
civilization. Society is still in that early stage 
of its development at which personal valour is N*tloa*i 
regarded as tho highest virtue, and warlike JJJJJ #r " 
prowess constitutes the principal, if not the only, 
claim to pre-eminence. The chiefs are distinguished by 
the splendour of their arms and the richness of their 
costume; women occupy a subject position; the physically 
infirm adopt the profession of minstrels, and sing the 
exploits of their countrymen like the rhapsodists of tho 
Homeric Age. A race of warriors, the Montenegrins are 
brave, proud, chivalrous, and patriotic ; on the other hand, 
they are vain, lazy, cruel, and revengeful. They possess the 
domestic virtues of sobriety, chastity, and frugality, and 
are well-mannered, affable, and hospitable, though somewhat 
contemptuous of strangers. They are endowed in no small 
degree with the high-flown poetic temperament of tho 
Serb race, and delight in interminable recitations of their 
martial deeds, which are sung to the strains of the gdsla, 
a rudimentary one-stringed fiddle. Like most imaginative 
peoples, they are extremely superstitious, and belief in tho 
vampire, demons, and fairies is almost universal. The 
physical type contrasts with that of the northern Serbs : tho 
features are more pronounced, the hair is darker, and the 
stature is greater. The men are tall, muscular, and wonder- 
fully active, displaying a cat-like elasticity of movement 
when scaling their native rocks ; their bearing is soldier- 
like and manly, though somewhat theatrical. The women, 
on the other hand, are short and stunted, though strong,* 
owing to the drudgery imposed on them from childhood : 
they work in tho fields, carry heavy burdens, and are 
generally treated as inferior beings. In public, and even 
in her own house, the wife does not dare to address her 
husband by his name ; the husband begs to be excused 
should he inadvertently mention his wife in conversation. 
In time of war the women provide the commissariat, and 
carry the ammunition for their male relatives. Like tho 
Albanians, the Montenegrins take great pride in personal 
adornment. The men wear a red embroidered waistcoat, 
over which a long plaid is sometimes thrown in cold 
weather ; a red girdle, in the folds of which pistols an^l 
yataghans are placed ; loose dark-blue breeches and white 
stockings, which are generally covered with gaiters ; the 
opanka or optnka , a kind of sandal, is worn instead of boots. 
The head-dress is a small scarlet cap (kapa), edged with 
black, in token of mourning for the disastrous battle of 
Kossovo, and adorned with semicircular lines of gold braid . 
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enclosing the prince’s monogram. A pale blue or green 
"mantle is sometimes worn in addition by the chiefs. The 
poorer mountaineers are often dressed in coarse sacking, 
but all, without exception, carry arms. The women, as 
befits their servile condition, are generally clothed in black, 
and wear a black head-dress or veil; unmarried girls, how- 
ever, are allowed to wear the scarlet kaja. The Vaso- 
yevitch tribe retain the Albanian costume. The dwelling- 
hotses are invariably of stone, except in the eastern 
districts, where wooden huts are found. As a rule, only 
the mansions of cattle-owners have a second storey : the 
ground floor, which is dark and unventilated, is occupied 
by the animals ; the upper chambers, in which the family 
reside, are reached by a ladder or stone staircase. Chim- 
neys are rare, and the smoke of the fireplace escapes 
through the windows (if any exist) or the open doorway. The 
principal food of the people is rye or maize cake, cheese, 
potatoes, and salted scoranze ; their drink is water or sour 
milk ; meat is seldom tasted, except on festive occasions, 
when raid and red wine are also enjoyed. The Monte- 
negrins are great smokers : the men, whose dignity never 
liermits them to carry burdens, may be soon going to 
market with the chibdk, or long pipe, slung across their 
backs. Family life presents few attractive features, owing to 
the degraded condition of the women : the mother possesses 
little influence over her sons, who are trained from their 
earliest infancy to cultivate warlike pursuits and to despise 
the weaker sex. Young men who are attached to each 
other are accustomed to Bwear eternal brotherhood (jx>brar 
timstvo) ; the bond, which receives the sanction of the 
Church, is never dissolved. The zadruga, or house- 
community, under the rule of a stareshina, or house-father, 
is found in Montenegro as in other Slavonic lands. The 
tribal system still exists, but possesses less significance 
than in Albania, owing to the centralization of authority 
at Cettigne. • The tribe (pleme, pi. plemena) is subdivided 
into clans (braUtva). 

Notwithstanding the creation of an elective Senate in 
1831, the grant of a so-called constitution in 1868, and the 
establishment of a responsible ministry in 1874, 
Adminit - the government is practically autocratic, the 
Justice. whole power being centred in the hands of the 
prince. The Senate, instituted by Petar IL with 
the object of limiting the power of the tribal chieftains, 
has now become merged in a Council of State, the members 
of which are nominated by the prince. The ministry 
comprises six departments: (1) Tho Interior, with separate 
sections for public works, posts and telegraphs, commerce 
and industry, shipping, sanitary service, and agriculture ; 
(2) Foreign Affairs; (3) War; (4) Finance ; (5) Justice; 
and (6) Education. The ministers have seats in the 
• Council of State, of which the Minister of the Interior is 
ex officio president ; they are nominated by the prince, and 
are responsible to him alone. A Skupshtina , or popular 
assembly, is summoned on rare occasions of national im- 
portance. For purposes of local administration the country 
is divided into ten nahie or departments, each governed by 
a “captain ” or prefect (okr&zhni kapetan), who exercises 
judicial as well as administrative authority. The tribes, 
or plemena, eighty in number, are distributed among the 
nahie. Each is under an official, also styled kapetan , 
who holds a court of first instance. The Jcapetans of both 
categories are nominated by the prince. Rural communes, 
•each under an elected kmet or mayor, exist in Montenegro 
as in all Slavonic countries. The kmet acts as justice of 
the peace, and there is an appeal from his decisions to the 
court of first instance. The commune comprises one or 
more of the bratstva. There is a High Court of Justice at 
Cettigne, from which there is an ultimate appeal to the 
prince. The local gendarmerie is under the control of the 
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kapetan. The codification of the law, which had hitherto, 
been administered according to unwritten custom, was first 
undertaken by Petar I. in 1796. An improved code, issued 
by Danilo IL in 1855, still contained many quaint 
enactments. The excellent code, drawn up by Professor 
Bogishitch, a native of Ragusa, in 1888, was revised and 
enlarged in 1899. It contains elements from various 
foreign systems scientifically adapted to national usages 
and requirements. Prince Nicholas and his predecessors 
have made great efforts to exterminate the vendetta, or 
blood-feud, and to put down robbery, which, if practised 
by means of raids across the frontier, is not condemned by 
public sentiment. The death penalty was first introduced 
by Petar I. Executions are carried oat by a firing party 
selected from the various tribes, in order to prevent the 
relatives of the criminal from exacting vengeance. 

Financial statistics are not published. The total 
receipts are stated to amount to 1,500,000 francB — the 
principal sources of income being the taxes on land, 
houses, and cattle, the monopolies of salt and alcohol, and 
the customs dues. Tho public debt is estimated at 
2,500,000 francs. The contribution of Montenegro to the 
Ottoman Debt has not been fixed. The prince, who under 
the constitution” of 1868 relinquished tho control of the 
state revenue, enjoys a civil list of about 200,000 francs. 
From time to time considerable subventions have been 
received from Russia and Austria. 

The Montenegrin is a born warrior; his weapons, which 
he never lays aside, are his most precious possession, and 
distinction in battle is the sole object of his folenot 
ambition. Brave to a fault, an unerring marks- * nct% 
man, hardy, agile, crafty, and enduring, he has few rivals 
in the practice of guerilla warfare. The traditional 
method of fighting is by ambuRcade: the enemy is en- 
ticed into some intricate defile, surrounded, and harassed 
by rifle-fire ; then the mountaineers, throwing aside their 
firearms, deliver a swift attack with tho havjar , or yata- 
ghan, which they wield with terrific effect. Quarter is 
neither given nor expected ; the wounded and the 
prisoners taken in battle are decapitated and their heads 
brought homo in triumph; a number of these ghastly 
trophies adorned tho jjarapet of a small tower near 
Cettigne as late as 1850. When reduced to extremity 
the Montenegrins often commit suicide rather than fall 
into the hands of the enemy, the last cartridge being 
reserved for this purpose ; disabled comrades who cannot 
be removed are beheaded ; in 1876 a Montenegrin offered 
to perform this friendly service for a Russian officer who 
was wounded at Klobuk. Savage methods of warfare, 
however, have been strongly discountenanced by Prince 
Nicholas and his predecessor. Till the middle of the 
19 th century the forces of the principality consisted of 
undisciplined bands of tribesmen under local chiefs, whose 
rivalries often proved injurious to the national cause. 
Tho nucleus of a permanent corps was created by Petar II., 
who formed a bodyguard of picked men known as 
perianitzi , from the feathers (pern) which adorned their 
caps. In 1853 Danilo II. ordered the enrolment of all 
persons capable of bearing arms, and instituted a military 
hierarchy of voievodes (generals), sirdars (colonels), and 
kapetans ; the organization, which was based on the 
tribal system, was remodelled by Servian officers in 1870, 
when the chiefs were brought to Cettigne to receive 
military instruction. In the same year arms of pre- 
cision were introduced : tho cost and complex structure 
of the new weapons threatened to cause serious difficulty, 
but Russian aid waB soon forthcoming. Since 1870 
almost the whole supply of arms and ammunition has 
been provided by Russia. The military organization has 
undergone a gradual transformation under Prince Nicholas,. 
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jn conformity with the changed circumstances of the j 
country and the requirements of modern warfare. The ! 
militia organisation on the tribal basis is maintained, but 
since 1896 a permanent battalion of 500 men has been 
established at Cettigne, Nikshitch, and Podgoritza, under 
a komandir , or major, 4 captains, and 15 lieutenants. 
It is composed of young men below the age of twenty- 
seven, who are drawn by lot and serve for four months ; 
in this way a regular training is annually given to 1500 
men. A permanent battery of artillery was formed in 
1897, under a major, a captain, 2 lieutenants, and 
18 sub-lieutenants. In time of war Montenegro can 
put into the held 42,000 men — the infantry is composed 
of 32,000 men of the first ban and 8000 of the second, or 
reserve ; the artillery of 2000. The infantry is divided 
into 8 brigades, each containing from 6 to 8 battalions ; 
the battalion is composed of a varying number of 
Uhe.te y or companies, each of which belongs to a separate 
dan and has its own bariaktar , or standard-bearer. The 
younger men of the first ban are exercised in the neigh- 
tiourhood of their homes on Sundays and holidays. They 
are armed either with the Berdan or the Moskovska 
(repeating) rifle. The artillery forms a brigade with 
3 siege, 2 field, and 6 mountain batteries; its head- 
quarters are at Spuzh, where the principal arsenal is 
situated. The perianitzi , whose numbers were increased 
by Prince Danilo, were disbanded in 1898, when a body- 
guard of 3000 picked men was formed and placed under 
the command of Prince Mirko, Prince Nicholas’s second 
son. 

The Montenegrin Church is an autocephalous branch of 
the Orthodox Greek communion. The vladikas , or prince- 
bishops, formerly depended on the Patriarchate 
Qtilgioa 0 f Jpek. The theocratic system of government 
Vtucmtioa. whfch listed from 1516 to 1851 tended to 
’ unite the patriotic and the religious instincts of 
the people. Since the separation of the spiritual and 
temporal powers in the latter year, the see of Cettigne 
has been occupied by a metropolitan, styled vladika , who 
possesses a nominal jurisdiction over Scutari and the 
Primore, or South Dalmatian coast. There is a Roman 
Catholic archbishop at Antivari. The churches are 
small, unpretending structures, almost all exactly alike; 
a handsome cathedral, however, has been erected at 
Nikshitch. The monastic order is almost extinct; the 
parochial clergy, who number about 400, are only dis- 
tinguishable from the laity by their beards; they wear the 
national costume, carry weapons, take part in warfare, and 
follow the ordinary avocations of the peasantry. Even 
the old vladikas discarded the episcopal robe, except when 
engaged in sacerdotal duties. The clergy are still for 
the most part extremely ignorant. The Boyoslavia, a 
seminary for the instruction of young priests and school- 
masters, was established at Cettigne in 1869. It is main- 
tained by a subvention from the emperor of Russia, while 
the empress supjiortB the Zhenski Tzmogorski Institute an 
excellently managed school for girls. In 1900 the number 
of pupils in the former was 45; in the latter, 70. In 
addition to these institutions there is a gymnasium, or 
high school, at Cettigne, with 4 classes (150 pupils in 
1900). The revenues of the monasteries are now assigned 
to educational purposes, and primary instruction has been 
made obligatory for children over seven years of age. In 
1900 there were 168 primary schools in the principality, 
with 180 teachers and 9756 pupils; of these 140 were 
maintained by the State and 28 by various communities ; 
the Moslems and Roman Catholics have separate schools. 
The progress of education under Prince Nicholas has 
been very remarkable. In the time of his predecessor, 
Danilo II., who taught the sons of his chieftains in the 
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palace, there were only 3 schools in the principality. 
In 1876, at the beginning of the war, there were 52 ° 
schools, with 62 teachers and 3159 pupils. The schools 
were closed during the war, and at its conclusion 
only 22 could be reopened, owing to want of funds. 
Elementary education was reorganized in 1878. An 
agricultural college has been founded at Podgoritza. 
Lecturers are appointed to explain to the peasants the 
advantages of learning. Higher education is still un- 
obtainable, and the youth of the wealthier class complete 
their studies abroad. 

The Montenegrin languago is practically identical with 
the Serbo-Croatian : it exhibits certain dialectical varia- 
tions, and has borrowed to some extent from the 
Turkish and Italian. Existing manuscripts and** m ttr§ * 
printed books, chiefly psalters and gospels, bear witness to 
a period of literary culture among the clergy contem- 
poraneous with the activity of the printing-press at Obod 
(1493-1566). The folk-songs, however, of which the first 
collection was made in the reign of Petar II., constitute 
the bulk of the national literature. The poems of that 
ruler are accounted among the classics of the Servian 
language, especially his Gorski Vienatz , a drama describ- 
ing the massacre of the Montenegrin Moslems by their 
Christian kinsmen in 1702. The reigning family has 
produced a succession of poets; the songs of Mirko 
Petrovitch, the father of Prince Nicholas, and the lyrics 
and dramas of Prince Nicholas himself enjoy great celebrity. 
The Grlitze , or “ Turtle-doves,” a kind of almanac pub- 
lished at Cettigne by Milakovitch between 1835 and 
1839, contained poems, tales, statistics, and an abridg- 
ment of the Montenegrin annals down to 1830; it was 
succeeded in the time of Danilo IT. by the Orlitch , or 
“Eaglet.” The first Montenegrin newspaper, the Tzmo- 
goratz, or “Montenegrin,” founded in 1870, was pro- 
hibited on the Austrian frontier, and soon disappeared ; 
it was replaced by tho Glas Tzmogortza , or “Voice of the 
Montenegrin,” a semi-official publication, and at present 
the only journal in the principality. 

In Montonegro, as in Albania, the monuments of early 
civilization bear witness to Roman rather than to Greek 
influence. Roman remains occur in various parts 
of the country east of the Zeta, and early Latin 
churches exist at Dulcigno ( Ulcininm ) and other 
places. “The organization and fonns of the churches, 
the architecture and ornamentation, point to the West and 
not to the East.” It is evident that Latin civilization was 
firmly planted in Illyria before tho barbarian incursions of 
the 6th century. Latin sepulchral inscriptions and some 
finely- cut marble blocks have been found at Berane, a 
little beyond the eastern frontier, and at Budimlye, in its 
neighbourhood. Especially interesting and important are * 
the extensive ruins of Doclea , now known as Dukl6, the 
birthplace of the Emperor Diocletian. The city, which 
received the franchise under the Flavian emperors, occu- 
pied a remarkable site at the junction of the rivers Zeta 
and Moratcha. The outer walls are standing in many 
places, and excavations carried out in 1893 by M. Rovinski 
and Mr J. A. R. Munro, Mr Milne, and Mr Anderson 
revealed a considerable portion of the ground-plan, includ- 
ing several streets and a forum. Among the buildings 
are a fine civil basilica, with a great inscription on the 
architrave, two small temples, an early Christian basilica, 
and a later church ; several inscriptions, columns, richly-* 
worked capitals and tracery, and mosaic pavements have 
been brought to light. At Medun there are remnants bf 
polygonal masonry. Illyrian forts are found in many 
j)arts of the country. The ravages of the Turks have 
obliterated almost every trace of culture of the Middle 
Ages. A few ruins mark the site of the fortress of Obod, 
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near Rieka* where the celebrated printing-press, which 
%ent out the Gospel to all Slavonic lands, was founded in 
1493 : a fragment of one of the first gospels printed here 
is shown at Gettigne ; it bears the date 1494. Other 
editions are preserved at Moscow and in the monastery 
of Tzainitza, on the Bosnian side of the frontier. 

Shortly after the accession of Nicholas (13th August 
1860), an insurrection broke out in Herzegovina, and the 
• sympathy which the mountaineers displayed with 
t^eir Christian kinsmen led to a rupture with 
Turkey (1862). Notwithstanding the heroic 
defence of Ostrog by the prince’s father, Mirko Petrovitch, 
“the Sword of Montenegro > ,, the war proved disastrous, 
owing to the superior armament and discipline of the 
Turkish troops, and severe terms were imposed on the prin- 
cipality by the convention of Scutari (31st August). During 
the fourteen years of peace which followed, the country 
suffered greatly from pestilence and famine. Within this 
period a series of reforms were carried out by the prince : 
the army was rearmed and reorganized, an educational 
system was initiated, and a constitution under which the 
prince surrendered various prerogatives to the Senate was 
granted. In 1869 the Krivoshians, or Serb inhabitants 
of the northern shores of the Bocche di Cattaro, rose 
against the Austrian Government: the excitement in 
Montenegro was intense, but the prince succeeded in 
checking the warlike ardour of his subjects. The revolt 
in Bosnia and Herzegovina in 1875 had more important 
consequences for the principality. On the 2nd July 
1876, Prince Nicholas, in alliance with Prince Milan 
of Servia, declared war against Turkey and invaded 
Herzegovina. A victory was gained at Vuchidol (28th 
July) and Medun was captured; but the Servian army 
suffered reverses, and an armistice was arranged in 
November. In the following spring the determination 
of Russia to take the field against Turkey encouraged the 
Montenegrins to renew the war. The Turks succeeded 
in occupying Ostrog, but were subsequently repulsed; 
the greater part of their forces was soon withdrawn to 
Bulgaria, and Prince Nicholas captured successively 
Nikshitch, Antivari, and Dulcigno. The recovery of the 
seaboard, which had belonged to Montenegro in the Middle 
Ages, was perhaps the principal achievement of the war. 
The enlargement of territory stipulated for by Russia under 
the treaty of San Stefano (3rd March 1878) would have 
brought Montenegro into close contiguity with Servia, 
thus facilitating the eventual union of the Serb race and 
•closing the j>ath of Austria towards the Aegean. The 
Berlin Treaty (article xxviii.) gave to Montenegro 
Nikshitch, Spuzh, Podgoritza, Plava, Gusinye, and Anti- 
vari, but restored Dulcigno to Turkey. The resistance 
• of the Moslem inhabitants of Plava and Gusinye to 
annexation led to long negotiations, and eventually the 
“ Corti Compromise ” was agreed to by a conference of the 
Powers at Constantinople (18th April 1880). Plava and 
Gusinye were to be restored to Turkey, while the Monte- 
negrin frontier was extended so as to include the Hot and 
the greater part of the Klement tribes. This arrangement, 
which could hardly have proved successful, was not carried 
out by Turkey, and the Powers subsequently decided to 
Annex Dulcigno to Montenegro in exchange for Plava and 
Gusinye. The Porte interposed delays, though consenting 
in principle, and the Albanian League (see Albania) 
assumed a menacing attitude. On the 28th September 
the fleets of the Powers under Admiral Seymour appeared 
off Dulcigno, and the British Government shortly after- 
wards proposed to occupy Smyrna. On the 1 1th November 
the Porte yielded ; on the 22nd the Turkish troops defeated 
the Albanians, and on the 25th Montenegro obtained 
]X}88ession of Dulcigno. The present frontier, as already 


described, was shortly afterwards delimited by an inter-, 
national commission. With the exception of some frontier 
troubles, the years since 1880 have been spent in peace, and 
the country has advanced in prosperity under the autocratic 
but enlightened rule of Prince Nicholas. The relations 
with Turkey, the traditional foe, have improved, while 
those with Austria have become less friendly. In July 
1893 the four-hundredth anniversary of the foundation 
of the printing-press at Obod was celebrated at Cettigne, 
several foreign universities and learned bodies being repre- 
sented at the festivities. In September 1896 the bi- 
centenary of the Petrovitch dynasty was commemorated. 

Authorities.— Milutinovttch. History qf Montenegro (in 
Russian). St Petersburg, 1835. — Vuk Karadjitoii. Montenegro 
und die Montenegriner. Stuttgart, 1857. — K allay. Gesvhichte 
der Serben von dm altastm Zeiten bis 1815 (translation from the 
Hungarian by J. H. Schwickku). Budapest, 1885 ; Servian trans- 
lation ( Istoria Srpskoga naroda). Belgrade, 1876.— Fiullky and 
Wlahowitj. Lc MonUnegro contcmporain. Paris, 1876 . — Rash. 
Montenegro, Leipzig, 1877.— Milakovitcu. Storia del Montenegro, 
Raguaa, 1877. — Gopchkvitcii. Montenegro und die Montenegrincr . 
Leipzig, 1 877. — Y hi arte. Lcs bords de VAdriatique et le Montenfgro, 
Pans, 1878.— Stefanovitch von Vilovo. Wanderungm durch 
Montenegro, Vienna, 1880.— Ciiiumna. Storia del Montenero, 

Spalato, 1882. — Tiktzk. Geologische Uebcrsicht von Montenegro, 
Vionna, 1884. — Rovinsky. Tchemagora (in Russian). 8t 
Petersburg, 1888. — Duuhitch. Tzemagora (in Sorvian). Hoi grade, 
1891. — Mktiakovitch. Pietro IT, Petrovic Niegus. Ncuautz, 1892. 
— H assert. Raise durch Montenegro. Vionna, 1893. — Coquellk. 
Histoire du MonUrtfgro ct de la Bosnie. Paris, 1895. — Miller. 
The Balkans (pp. 353-468). London, 1896.— Mantegazza. Al 
Montenegro. Florence, 1 896. —Tow anovitoh. Pctar Drugi Petro- 
vich Niegosh. Cettigne, 1896. — Hourchiek. “Montenegro and 
. her Prince,” in Fortnightly Review^ Deeembor 1898. — Rouvakatz. 
Montenegrina (in Servian). Semlin, 1899. — Gklcii itch. La 
Zedda e la dinastia dei BaUidi . Spalato, 1899. — The best map is 
that of the Austrian staff. (j. B.) 

MontepulClanOj a town and episcopal sue of the 
province of Siena, Tuscany, Italy, 44 miles south-east of 
Siena by rail. It crowns the summit of a hill (2074 feet), 
and is still surrounded by mediaeval walls. Amongst 
its noteworthy buildings aro several interesting private 
mansions of the 16th and later centuries, the church of the 
Madonna, built by Antonio da Sangallo, senior, in 1518—37, 
the cathedral (restored in 1888), a fountain (1520), and 
a 14th-century town hall, with a small picture-gallery. 
Montepulciano is famous for its wine, and was tho birth- 
place of Cardinal Bellarmino (1542-1621). Population 
(1881), 5142 ; (1899), 3000. 

Montereau, town and railway station, arrondisse- 
ment of Fontainebleau, department of Sei no -et- Marne, 
France, 17 miles in direct line south-east of Melun, at the 
oouliuence of the Yonne with the Seine. The church 
is a handsome edifice dating from the 13th century, with 
later additions, including the facade of the Renaissance 
period. The Asylum Napoleon is an institution for 
wounded and infirm soldiers. On the right bank of the 
river is the Chateau de Surville. The industries include 
a large porcelain factory, the manufacture of refractive 
and decorative bricks, whiting, and biscuits, and carriage- 
building. Population (1881), 7031 ; (1901), 7898. 

Montereau, partly of monastic and partly of foudal origin, was 
in tho beginning of the lf»tli century a place of somn importance. 
Hero, on tho bridge over tho Yonne, tho duko of burgundy was 
assassinated in tho presence of tho Dauphin, afterwards Charles 
VII,, in 1419. In 1438 the town was captured by Charles VII., 
and during the wars of religion it was several times taken and 
retaken. In 1814 Napoleon gained a victory at Montereau over 
the Wiirtemberg troops under Schwarzenberg, and in memory of 
this his statue has boon erected between the two bridges. 

Monterey, a city and township in Monterey county, 
California, U.S.A., on the southern end of the Bay of 
Monterey. It is about 90 miles south-south-east of San 
Francisco in a direct line, and 125 miles by the railway 
(on the coast division of the Southern Pacific Railway). 
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rThe Bay of Monterey was discovered by Vizcaino in 1602, 
and in 1770 a mission was established here, upon the 
site of which is built the present Roman Catholic church. 
It was at Monterey, which was the capital of California 
prior to the Mexican war, that the commander of a 
U.S. frigate hoisted the American dag and proclaimed 
California a part of the United States (7th July 1846). 
Monterey has become a popular watering-place and winter 
resort, on account of its mild and agreeable climate and 
its attractive environs. Population of the town (1890), 
4677 ; (1900), 3420 (Pacific Grove township, with a 
population of 1439 in 1900, having been organized from 
a part of Monterey township since 1890). The population 
of the city in 1890 was 16G2, and in 1900 it was 1748. 

Monterey, a city of Mexico, and capital of the state 
of Nuevo Leon, situated 675 miles from the city of Mexico 
by railway. It is a handsome and progressive city, and 
the commercial centre of northern Mexico. It has im- 
]K>rtant manufactories, foundries, saw mills and flour mills, 
and 9 miles of tramways. It possesses fine public buildings 
and all tho conveniences of modern civilization. Popu- 
lation, 45,695. 

Montevideo, the principal city and port of 
Uruguay, South America, on the north side of tho La Plata, 
120 miles east by south of Buenos Aires. It is tho capital 
of tho department of tho same name, and had in 1892 a 
population of 238,080, which at the end of 1899 was 
estimated to have become about 250,000. The percentage 
of tho i»ort of Montevideo in tho general foreign trade of 
Uruguay lxitwoon 1894 and 1898 was as follows : — 



1894. 

1805. 

1806. 

1807. 

1808. | 

Imports 

Exports 

90*74 

63*48 

87*40 

61*68 

80-46 

0278 

87-27 

68-78 

85-28 | 
03-66 I 


Tho value of tho imports and exports through tho same 
port during tho same period was : — 



1804. 

1895. 

1806. 

1897. 

1808. 

Imports . 
Export* . 

'« #21,600,203 
21,250,800 

#22,187,108 

20,070,677 

#22,072,072 
10,080,056 | 

#17,028,733 

20,108,047 

#21,135,907 

10,272,554 


« $*=1*034 U.S. gold currency. 


In 1899, 3974 vessels of 4,105,102 tons entered the port in 
all — foreign, coasting, and river trade. Of tho entrances 
in 1898, 969 steamers (1,945,884 tons) were from abroad, 
35 (54,694 tons) being in ballast. Extensive port im- 
provements in the harbour, calling for an ex]>enditure of 
not loss than £2,100,000, have been sanctioned, including 
the deepening of the channel into the harbour so as to 
leave 24£ feet at low water, and tho constructing of a 
careening dock over 600 feet long and of corresponding 
width, with 25 feet of water on the lowest beams. 

Montgomery, a town and district of British 
India, in the Lahore division of the Punjab. The town has 
a railway station, about half-way between Lahore and 
Mooltan. Population (1881), 3178; (1891), 5159; muni- 
cipal income (1897-98), Rs. 15,403. It was founded in 
1864, on the opening of the railway, and called after 
Sir H. Montgomery, then lieutenant-governor. It has a 
municipal high school, with boarding-house, and two 
literary institutions. 

The district of Montoommiy lies in the Bari Doab, or tract 
between tho Sutlej and the Kavi, extending also across tho latter 
river. Area, 5754 square miles; population (1881), 426,529 ; 
(1891), 499,521 ; (1901), 463,585, showing an inorcase of 17 per 
cent., due to the extension of irrigation, between 1881 and 1891, 
but an apparent decrease of 7*2 per cent, between 1891 and 1901 ; 
average density, 80 persons per square mile. The land revenue 
and rates in 1897-98 were Rs 135,298, the incidence of assessment 
being Rs.0:3:8 per acre ; cultivated area, 857,029 acres, of which 
818,225 were irrigated, including 186,024 from Government oanals ; 


number of police, 465 ; number of schools (1896-97), 166, attended 
by 8572 boys, being 6*8 per cent, of the boys of echooi-goinge 
age ; death-rate (1897), 28 per thousand. The principal crops are 
wheat, pulse, cotton, and fodder. Camels are bred for export. The 
leading manufactures are of cotton and silk, and lacquered wood- 
work, and there are four factories for ginning and pressing cotton. 
The district is traversed for 82 miles by the main line of the 
North-Western Railway, from Lahore to Mooltan ; and there are 
243 miles of navigable rivers. It is irrigated by the Upper Sutlqj 
inundation canal system, and also from the Ravi. 

Montgomery! a city of Alabama, U.S.A., capital 
of Montgomery county and of the state, on the left 
bank of the Alabama river, which is here navigable, 
in the south-east of the centre of the state, at an 
altitude of 162 feet. The city has a regular plan, i* 
supplied with water by pumping by a private corporation, 
and is divided into six wards. It is entered by sir 
railways, and these, with the river, give it a large 
commerce, principally in cotton and lumber. Its manu- 
factures, which are of great variety, had in 1900 a total 
capital of $2,930,782, and employed an average number of 
2359 wage-earners. The total products were valued at 
$5,035,190. Tho assessed valuation of the real and 
personal property of the city in 1900, on a basis of about 
three-quarters of the full value, was $12,555,770; the net 
debt was $2,050,551, and the tax-rate $22*75 per $1000. 
Population (1890), 21,883; (1900), 30,346. 

Montgomeryshire, an inland county of North 
Wales, bounded on the N.W. by Merioneth, on the N. by 
Denbigh, on tho E. and S.E. by Shropshire, on the S. by 
Radnor, and on the S.W. by Cardigan. 

Area and Population . — The area of the ancient and administra- 
tive county, as given in tho census returns, is 510,111 acres, or 
797 square miles, with a population in 1881 of 65,710, in 1891 of 
58,003 (of whom 28,222 wore males and 29,781 females), and in 
1901 of 54,892, tho number of persons per square mile being 68*8, 
and of acres to a person 9*3. The area of the registration county 
is 589,846 acres, with a population in 1891 of 67,297. Between 
1881 and 1891 the decrease of population was 11*68 per cent., and 
between 1891 and 1901, 5*3 percent. The excess of births over 
deaths between 1871 and 1881 was 6886, but the decrease in 
the resident population was 8900. The following table gives the 
numbors of marriages, births, and deaths, with the number and 
percentage of illegitimate births, for 1880, 1890, and 1898 


Year. 

Marriages. 

Births. 

Deaths. 

Illegitimato Births. 

No. 

Ter cent 

1880 

404 

2200 

1402 

195 

8*9 

1890 

426 

1694 

1244 

137 

8*3 

1898 

425 

1077 

1121 

131 

7*8 


In 1891 there were in the county 179 natives of Scotland, 130* 
natives of Ireland, and 42 foreigners, while 31,770 persons oould 
speak English, 16,414 Welsh, and 15,846 English ana Welsh. 

Constitution and Government . — The county roturns ono member 
to Parliament, and it also includes the Montgomery district of* 
parliamentary boroughs (consisting of Llanfyllin, Llanidloes, 
Machynlleth, Montgomery, Newtown, and Welshpool), which 
returns one member. There are four municipal boroughs : Llan- 
fyllin (1632), Llanidloes (2769), Montgomery (1034), and Welsh- 
pool (6121). The urban districts are Machynlleth (2038) and 
Newtown and Llanllwchaiam (6500). Montgomeryshire is in the 
North Wales and Chester circuit, and assizes are held at Welsh- 
pool and Newtown alternately. The borough of Welshpool has a 
separate commission of the peace, but no separate court of quarter 
sessions. Tho ancient county, which is in the dioceses of Bangor, 
Hereford, and St Asaph, contains 59 ecclesiastical parishes or 
districts, and parts of 11 others. 

Education . — The total numbor of elementary schools on 31st 
August 1899 was 94, of which 28 were board and 66 voluntary 
schools, the latter including 59 National Church of England 
schools, and 7 44 British and other.” The average attendance at 
board schools was 2474, and at voluntary schools 4970. The total 
sohool board receipts for the year ended 29tli September 1899 were 
over £8412. The income under the Agricultural Rates Act Was 
over £775. 

A griculture. — Considerably more than one-half of the total area 
is under cultivation, and of this about two-thirds is in permanent 



MONTIGNIES-SUR-SAMBRE— MONTREAL 825 


jputnre, in addition to which nearly 156,000 acres are in hill 
"pasturage, while about 650 acres are under orchards and 25.000 
acres under woods. Of the acreage under com crops, which 
since 1880 has decreased by about a sixth, more than half is 
under oats, about two- sevenths under wheat, and about one- 
fifth under barley. The acreage under green orops is very incon- 
siderable, pasturage being mainly depended on for the winter 
forage of sheep. Nearly seven-ninths of the green crop acreage is 
under potatoes, and a little more than one -fifth is uuuer turnips. 
Cattle are largely kept, specially for dairy purposes, and as a sheep- 
p&Sturiug county it ranks after Brecon and Merioneth. The 
following table gives the larger main divisions of the cultivated 
area at intervals of five years from 1880 : — 


Year. 

Total Area 
under 

Cultivation. 

Com 

Crops. 

Green 

CropB. 

Clover. 

Perma- 

nent 

Pasture. 

Fallow. 

1880 

1885 

1890 

1895 

1900 

252,961 

257,061 

266,863 

270,783 

273,889 

50,748 

49,411 

46,682 

43,100- 

40,274 

11,061 

11,187 

11,097 

10,551 

9,518 

24,966 

27,422 

80,280 

29,706 

80,941 

161,866 

166,404 

175,482 

185,787 

192,099 

4322 

2637 

2759 

1507 

1004 


The following table gives particulars regarding tho principal live 
stock for the same years : — 


Year. 

Total 

Horses. 

Total 

Cattle. 

Cows or Ueifere 
in Milk or 
in Calf. 

Sheep. 

rigs. 

1880 
1885 
1890 1 
1895 
1900 

18,835 

14,827 

14,891 

15,793 

15,695 

62,906 

68,902 

67,619 

69,950 

73,278 

i * 

21,965 

23,692 

23,673 

22,562 

23,760 

326,980 

339,997 

876,673 

807,866 

433,146 

19,417 

22,676 

26,614 

27,141 

22,621 


Industries and Trade. — According to the report for 1898 of the 
chief inspector of factories (1900), tho total number of persons 
employed in factories and workshops in 1897 was 2142, os compared 
with 2068 in 1896. In 1899, 9871 tons of limestone were raised. 
Zinc has almost ceased to be raised, but barytes is mined in 
some quantities. The following table gives particulars of the 
production of lead and slate in 1895 and 1899 


Year. 

Lead. 

Slate. 

Tons. 

Value. 

Tons. 

Value. 

1890 

1899 

617 

616 

£5776 

6476 

1412 

2191 

£3222 

5093 


Authoritiks. — Collections , Historical and Archeological^ relat- 
ing to Montgomeryshire (issued by tho Powyslaud Club). London, 
1888 . — Pedigrees of Montgomeryshire Families (published by tho same 
club). London, 1888. — Williams. Montgomeryshire Worthies . 
Newtown, 1894.— Guide-books to North Wales. (x. f. H.) 

Montlgrnies-sur - Sambre, a town of 
Belgium, in tho province of Hainaut, 25 miles east of 
Mons, with a station on a branch of the line from 
Charleroi to Namur. There are coal-mines in its vicinity, 
and the town has blast-furnaces, rolling-mills, and machine 
and nail factories. Population (1880), 13,326; (1900), 
18,440. 

Montlucon, a town of France, capital of an arron- 
dissement of tne same name in the department of Allier. 
It lies on both banks of the Cher, and is an important 
railway junction of the lines Bourges-Moulins and Mont 
St Sulpice-Tours -Auzances of the Orleans Kailway. Its 
close proximity to the coalfields of Commentry has greatly 
favoured its industrial development, which in the last few 
years has made rapid advances. The chief articles of 
manufacture are cutlery, bronze goods, and linon ; in 
addition there are tanneries and iron forges. Population 
.(1891), 24,911 ; (1901), 35,062. 

Montoro, a town of Spain, in the province of 
Cordoba* on the river Guadalquivir. The population in 
1897 had increased to 12,734. The progressive spirit of 
the inhabitants is shown by the well-kept streets, electric 
light, water conveyed by an aqueduct from mountains 
several miles away, public fountains, schools for both sexes, 


an institute, 184 oil mills, and markets and faira whom 
many a gricultural products and much live stock are brought 
from the fertile country around. Much timber is also 
brought from the woods in the hills. The churches of St 
Bartholomew, with a fine spire, San Juan dela Cruz, and 
San Sebastian are good specimens of Spanish church 
architecture of the BcnaissancQ. 

Montpelier, a city of Vermont, U.S.A., capital of 
Washington county and of the state, on the Winooski 
river, and tho Central Vermont and the Montpelier and 
Wells River Bailways, in the northern half of the state, 
at an altitude of 484 feet. It is prettily laid out on a 
hilly picturesque site, and is well built Its principal 
industry is the quarrying of granite in the neighbourhood. 
Its manufacturing establishments in 1900 employed an 
average number of 1019 wage-earners, and had products 
valued at *1,591,958. Population (1890), 4160 ; (1900), 

Montpellier, chief town of department H6rault, 
France, 490 miles south-BOuth-east of Paris, on the railway 
from Bordeaux to Cette. The modern church of St Roch 
contains a statue of its patron, and a monument has been 
erected to Planchon, who did much to improve the vineyards 
of the surrounding district. The Palais des Faculty waB 
opened in 1890, and the theatre rebuilt in 1883. Somo 
1500 students attend tho university. There is a municipal 
library, containing 120,000 volumes and 10,000 prints and 
engravings. Population (1881), 45,397 ; (1891), 58,380; 
(1901), 75,950. 

Montreal, a city of Hochelaga county, Qucboc, and 
the largest city in the Dominion of Canada, situated on 
an island of the same name at tho confluence of the 
Ottawa and St Lawrence rivers. The observatory in the 
grounds of M‘Oill University stands at a height of 187 
feet above the level of the sea in 45° 30' 17" N. and 
73° 34' 40*05" W. — the most accurately determined 
position in America. Tho city is advantageously situated 
at tho head of ocean navigation — tho channel below the 
city permitting the passage of vessels drawing 27£ feet at 
low water — and at tho eastern terminus of inland naviga- 
tion, tho enlarged St Lawrence canals furnishing a 14-feet 
waterway to the head of the Great Lakes. It is on the 
Grand Trunk, Canadian Pacific, Intercolonial, Canada 
Atlantic, New York Central, Central Vermont, and Dela- 
ware and Hudson Railways, and during tho season of 
navigation several lines of well-appointed steamers main- 
tain communication with Liverpool, Glasgow, Bristol, 
Manchester, and the principal ports on the gulf and river 
St Lawrence and the Great Lakes. The Montreal Street 
(110 miles), Park and Island (36 miles), and Belt Lino (12 
miles) electric railways afford rapid and easy communica- 
tion with all parts of the city, suburbs, and neighbouring 
towns. The famous Victoria bridge having proved in- 
adequate to the traffic, and having been designed for 
maximum loads of less than one-half the present require- 
ments, was replaced by the Victoria Jubilee bridge, 
opened in December 1898. The new structure consists of 
24 spans of pin-connected “through” steel trusses, each 
254 feet long, and one of 348 feet over tho steamboat 
channel, carrying two tracks for steam railway trains and 
electric cars, with roadways on each side for vehicular 
traffic and foot passengers. The Canadian Pacific Railway 
crosses the St Lawrence at the foot of Lake St Louis, about 
6 miles above the city. The charities are numerous, and 
include 8 hospitals — 5 Protestant and 3 Roman Catholic 
— orphanages, houses of refuge, deaf and dumb asylums, kc. 
There are 65 Protestant churches and chapels, 27 Romar 
Catholic, 2 synagogues, and 26 convents and monasteries 
In 1898 the Roman Catholic committee controlled 11 
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elementary and 4 model schools, 1 2 academies and 3 colleges, 
with 871 teachers and 18,398 pupils ; the Protestant com- 
mittee controlled 12 elementary schools and 3 academies, 
with 251 teachers and 9103 pupils. McGill University, the 
foremost educational institution in the province, embraces 
the faculties of arts, law, medicine, applied science and 
comparative medicine, and veterinary science. In addi- 
tion to the four affiliated theological colleges — Presbyterian, 
Diocesan, Wesleyan, and Congregational — threo others, 
Morrin, Stanstead, and Vancouver, are affiliated in arts. 
Later additions to the university are the chemistry and 
mining, the physics and the engineering buildings, and the 
Royal Victoria College for women, all built and oquipped 
on a scale of great completeness by wealthy citizens, 
Laval, the Homan Catholic university, includes the faculties 
of theology, law, medicine, and arts. There are two 
normal schools, a high school, two affiliated medical 
colleges — one with Laval and the other with Bishops 
College, Lcnnoxville, — the Jesuit college, and the seminary 
of St Sulpice. The city is the seat of the head offices of 
the Grand Trunk and Canadian Pacific Railways, and of 
six banks — Montreal, Merchants’, British North America 
(in Canada), Molsons, Jacques Cartier, and Hochelaga — 
with a total paid-up capital of $27,000,000. It contains 
many flourishing industries, including manufactories of 
steam engines, boilers, printing-presses, musical instru- 
ments, boots and shoes, tobacco, rubber, pai>er, rope, 
glass, carriages, wooden ware, paints and drugs ; also iron 
and brass foundries, rolling-mills, flour mills, distilleries, 
and breweries. The harbour is spacious; there are fine 
stone docks, and extensive enlargements and improve- 
ments are in progress, including an elevator with a capacity 
of 3,000,000 bushels and three high-level piers, each 825 
feet long and 300 feet wide. In the year ending 30th 
June 1890 the exports from the port wore $31,660,216 ; 
in 1900-01, $59,708,154; in 1889-90 the imports were 
$45,934,406; in 1900-01, $64,372,300, and duty collected 
$9,018,660. In the year 1901, 742 sea-going vessels 
of 1,453,048 tons cleared for sea, and 8450 coasting 
vessels of 1,683,186 tons departed; total tonnage, 
3,136,234 tons. In 1899 tho exports of wheat totalled 
13,588,098 bushels; horned cattle, 71,488; sheep, 
48,073; horses, C462; cheese, 146,285,909 and butter, 
28,068,280 lb. The clearances at the clearing-house 
amounted in 1897 to $601,185,000, and in 1901 to 
$889,479,000. The total assessment in 1885 was 
$72,877,834; in 1890, $123,891,140; and in 1902, 
$188,000,000 ; exemptions increased from $14,675,316 in 
1885 to $38,000,000 in 1899 ; total expenditure in 1901, 
$3,131,920; aud total receipts, $3,570,880. In 1883 
Hochelaga (population, 5000), in 1884 St Jean Baptiste 
(8700), in 1887 St Gabriel (7800), and in 1893 St Denis 
ward wero annexed. Population (1881), 140,747 ; (1891), 
216,644 ; (1901), 267,730 ; or, if the adjoining suburbs of 
St Henri, St Cunegonde, Westmount, &c., are included, 
about 335,000. (j. wh*.) 

Montreull-SOUS-BoiSf town, arrondissement 
of Sceaux, department of Seino, France, 4 miles east of 
Paris, on the slopo and summit of a hill, about 1 mile north 
of Vincennes. Montreuil is now specially noted for its 
extonsive peach orchards, covering about 590 acres and 
yielding annually from 12 to 15 millions of peaches. 
Tho manufactures include paint and varnish, oils, glue, 
soap, patent leather, and chemicals. Gypsum is quarried. 
Population (1891), 23,891 ; (1901), 31,773 (comm.). 

MontrOMi a royal and parliamentary burgh (Mon- 
trose group) and seaport of Forfarshire, Scotland, at the 
mouth of the South Esk, 30J miles north-east of Dundee 
by rail. Hopeworks and chemical works are amongst the 


minor industrial features. 551 vessels of 94,462 tona § 
entered in 1888; in 1900, 440 vessels of 51,521 tons. 
Imports were valued at £220,401 in 1888, and £173,221 
in 1900; exports, £102,443 in 1888, and £19,106 in 
1900. A new park was laid out in 1890. A museum, 
the infirmary, and a memorial hall have been enlarged ; 
the new market has been converted into a public hall, 
and a railway viaduct built over the Esk. A Roman 
Catholic chapel and an additional public school have b&n 
erected. Population (1891), 12,428 ; (1901), 12,401. (See 
Forfarshire for fishing statistics.) 

Montserrat, one of the presidencies of the Lee- 
ward Islands, British West Indies. The population in 
1881 was 10,083, in 1891 it was 11,762, and in 1901 it 
was 12,215. The death-rate is 25*77 per thousand. The 
mean shade temperature at an elevation of 400 feet is 
7.8° to 79° F. The rainfall varies from 40 to 80 inches 
per annum according to situation. In 1900 the average 
rainfall at seven stations was 42*68 inches. Montserrat 
is considered one of tho most healthy islands in the 
West Indies, being remarkably free from epidemics. 
The chief products are sugar and molasses, lime-juice and 
essential oils produced from limes. Arrowroot, coffee, and 
cocoa are also exported. The island offers special facilities 
for growing citrus fruits. It is well watered, and possesses 
good roads. Nearly all the lime-trees, covering about 
1000 acres, principally in the northern part of the island, 
were uprooted by a violent hurricane on 7th August 1899. 
The value of the imports for tho three years ending 1880 
averaged £26,390 ; those of 1899 were valued at £14,265. 
The exports for the same periods were £32,963 and 
£12,893. The revenue in 1900 was £6664, and the 
expenditure £9597, the deficiency being covered by 
grants from the British exchequer. The public debt was 
£11,400. The total tonnage of vessels entered and 
cleared during 1900 was 198,730 (185,350 steam, 13,380 
sailing). Education is # nominally compulsory. In 1899 
there were 7 Anglican schools with 4681 scholars, 3 
Wesleyan with 672, 1 Homan Catholic with 113, and 2 
undenominational with 511. Montserrat has a legisla- 
tive council consisting of the governor and 6 nominated 
members, 3 official and 3 unofficial. 

Monza, a town of tho province of Milan, Lombardy, 
Italy, 11 miles north-east of Milan by rail. It has a poly- 
technic school (1889), and is the seat of a commercial 
court of arbitration. Population (1881), 17,000 ; (1899), 
12 , 000 . 

Moody, Dwight Lyman (1837-1899), 
American evangelist, was born at East Northfield, Massa- 
chusetts, 5th February 1837. In 1855, while a salesman 
in the shoe trade in Boston, he was “ converted,” and at 
once became active in religious work. He continued this 
religious activity on his removal to Chicago in 1856, and 
in 1860 gave up business to devote himself to evangeliz- 
ing. In 1865 he became president of the Chicago Young 
Men’s Christian Association, and wielded a large influence 
also in other cities. He first became widely famous 
through a series of evangelistic meetings in Great Britain, 
held jointly with Ira D. Sankey, in 1873. After that he 
held similar meetings from time to time in all the import- 
ant cities of the United States, visiting Great Britain 
again in 1881, 1883, and 1899. It is estimated that 
he addressed over 50,000,000 persons during his life. < 
Beginning with a small school for girls in 1879, he 
developed at his home in Northfield, Mass., the Mount 
Hermon School for boys, the Northfield Seminary for 
boys, and the school for Christian workers, while, in 
addition, great religious conferences were held at North- 
field during the summer months. During the twenty 
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§ years preceding Ids death, which took place at Northfield 
on 22nd December 1899, Moody devoted his summers 
to this work of religious education. Moody was a 
man of strong physical constitution and even tempera- 
ment. He had no academic training, and his theology 
was that of the orthodox Church of the early middle 
century; but there was no sectarianism in his work, 
and he co-operated with men whoso theological opinions 
hfe could not accept, such as Henry Drummond, Qeorgo 
Adam Smith, and Henry Ward Beecher. The elements 
that constituted his strength were a ruggod simplicity 
and absolute sincerity. 

MOOn. — Since the publication of the earlier volumes 
(ninth edition) of this Encyclopasdia, a new method of work- 
ing out the inequalities in the motion of the moon produced 
by the disturbing action of the sun has been developed and is 
being prosecuted to a successful conclusion. The establish- 
ment of the principle on which tho method is based is due 
to George W. Hill. We recall that when the co-ordinates 
of the moon are expressed algebraically in terms of the 
elements of the moon’s: motion, they appear as an infinite 
series, proceeding according to the powers of four quan- 
tities, namely : e t the moon's eccontricity ; i, the inclination 
of its orbit ; e, the eccentricity of tho earth's orbit ; and m, 
the ratio of the moon’s mean motion to that of the earth. 
Of these four quantities, the first three belong to the class of 
elements, while the fourth may be considered as a measure 
of the disturbing action of the sun, as this would vanish only 
when the ratio m was zero. In the usual mothods of treat- 
ing the problem of perturbations, tho investigator starts 
from an approximate solution in which the disturbing force 
vanishes, while the elements have arbitrary values. This 
method is justified by the general rule that, in all the 
ordinary cases of perturbations, tho disturbing force is 
very small compared with the elements, and therefore 
a series developed in powers of that force converges very 
rapidly. But it happens that, in the case of the motion 
of tho moon disturbed by the sun, the action of the sun is 
so considerable that the terms of the series depending on 
powers of m converge less rapidly tlian those depending on 
the elements. This fact suggested to Ilill the idea of not 
starting with the elliptic orbit of the moon round the 
earth, but with an orbit of infinitesimal eccentricity, lying 
in the plane of the ecliptic, combined with a circular orbit 
of the earth round the sun. Supposing all the three 
elements we have mentioned to vanish, the only variable 
quantity on which the motion would depend would be the 
difference between the longitudes of the sun and moon. 
The co-ordinates of the moon relative to the earth can 
then bo developed in a series, proceeding according to the 

• sines and cosines of multiples of this angle. This series 
converges so rapidly that a few terms will suffice for a 
solution. Hill then assumes the orbit of the moon to 
have an infinitesimal eccentricity, and by an extremely in- 
genious process, involving the computation of a determin- 
ant with an infinite number of elements, he determines 
tho motion of the moon’s perigee numerically. His 
celebrated papers on this subject may bo found in the 
Stockholm Acta Mathematica and the American Journal 
of Mathematics . A. similar method can be applied to tho 
motion of the moon’s node, assuming the inclination of 
the orbit to be infinitesimal. This has been successfully 
« done by P. H. Cowell in a paper in the American Journal 
of Mathematics , vol. xviii. 

The further development and application of the method 
requires the terms depending on the eccentricity of the 
sun to be taken into account, and the terms depending on 
the powers and products of the moon's eccentricity and 
inclination to be determined. This most laborious part of 
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the work is being carried on by Professor Ernest W. Brown,, 
F.B.S., an Englishman resident -at Haverford College, 
Pennsylvania. The results of Professor Brown’s work, so- 
far as yet reached, lead to grave doubts of the numerical 
precision of the previous theories of the action of the sun 
on the moon. In the cose of Delaunay’s theory, this lack 
of precision was a necessary result of the slowness with 
which his series in powers of m converge. It haB gener- 
ally been supposed that Hansen's numerical theory — so* 
called because purely numerical values of the four 
elements in question are introduced from the beginning — 
was free from the error arising through the slow con- 
vergence of tho series used by Delaunay. But this may 
now be doubted. In the important case of the parallactic 
equation of tho moon — an inequality by which the solar 
parallax can bo determined — it seems very probable that 
Hansen’s result is seriously in error, and that the value of 
the solar parallax to be deduced in this way will bo 
appreciably smaller than that which has been derived 
from Hansen’s numbers. Most remarkable has been 
Professor Brown’s success in determining from pure 
theory the motion of the moon’s perigee and nodo. Tho 
results he has worked out and published in the Memoirs 
of tho Royal Astronomical Society accord with observa- 
tions to a degree that was never before possible. His 
results aro not, however, as yet quite definitive. 

In the article in vol. xvi. of this work (p. 801) 
mention was made of Airy's numerical theory, which 
unfortunately was not brought to a conclusion by its 
author. The present writer inclines to tho opinion that 
Airy's method is, so far as its general idea is concerned, a 
practical one, at least for the inequalities of short j>eriod, 
and that its execution — perhaps in a more rigorous way 
than its author worked it out — is one of the desiderata of 
lunar theory. 

At the present time tho most important problem con- 
nected with tho moon’s motion is that of tho possible 
inequalities produced by the action of the planets, or by 
other causes than the action of the sun. The most com- 
plete works on this subject aro thoso of Hill and lladau. 
The former published a very exhaustive determination of 
the inequalities due to the deviation of tho earth from 
a spherical form (Astronornieal Papers of the American 
Jfphemeris, vol. iii.). Rad au has essayed a complete and 
exhaustive rodetermination of tho inequalities produced 
by the action of tho planets. It is suggestive and remark- 
able that neither ho nor Hill lias discovered any new 
inequality of such magnitude and period as to account for 
the observed deviations of the moon from its theoretical 
place, as they are indicated in tho article in vol. xxv. on 
Astronomy (q.v.). Their results accord in the main with 
those of previous investigators, and up to the year 1902 
the cause of the observed changes of long period in the 
moon's mean motion remains the greatest enigma in gravita- 
tional astronomy. (s. n.) 

Moon, 8ir Richard, 1st Baronet (18 J 4-1899), 
English railway administrator, was the son of a Liverpool 
merchant, and wus bom on 23rd September 1814. The 
history of his lifo is practically the history of the London 
and North-Western Railway for tho period in which he lived. 
When he first became a member of the board in 1847, the 
company had just come into existence by the amalgama- 
tion of the London and Birmingham, the Manchester and 
Birmingham, and the Grand Junction lines, and it was 
during his long connexion with it — first as director and 
then (from 1862 to 1891) as chairman — that its system 
was developed substantially into what it is now. The 
Chester and Holyhead, the Lancaster and Carlisle, and 
many smaller lines were gradually added to it, either by 
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loosing or by complete absorption, and finally in 1877 an 
Act was obtained consolidating all into one homogeneous 
whole. Throughout his career, Sir Richard Moon’s powers 
of organization and his genius for what may be called 
railway diplomacy were of the greatest advantage to the 
company, and to him it owes in very large measure the 
commanding position it now enjoys. A striking feature 
about it is the extent to which its engines and trains are 
to be seen even in what might be expected to be the most 
private portions of other companies’ lines ; it was in great 
part Moon’s prescience that secured for it the numerous 
running powers which it now exercises (not to mention 
many that are not exercised at present, though they 
would be if occasion required), and which contribute so 
much to the strength of its strategic position. An 
extremely hard worker himself, he expected equal diligence 
of his subordinates ; but energy and capacity did not go 
unrewarded, for he made promotions, not by standing 
or seniority, but by merit. It thus came about that 
under him the North-Western was looked up to as 
affording a model of railway management, and the Btaff 
he trained has supplied many successful administrators 
to railways in all parts of the world. Sir Ricliard 
Moon, who was created a baronet in 1887, died on 
17th November 1899. (h. m. r.) 

Moore, Albert Joseph (1841-1893), English 
decorative painter, was born at York on 4th September 
1841. He was the youngest of the fourteen children of the 
artist, William Moore, of York, who in the first half of the 
19th century enjoyed a considerable reputation in the North 
of England as a painter of portraits and landscape. In 
his childhood Albert Moore showed an extraordinary lovo 
of art, and as he was encouragod in his tastes by his father 
and brothers, two of whom afterwards became famous as 
artists — John Collingham Moore, and Henry Moore, It. A. 
— he was ablo to begin the active exercise of his profession 
at an unusually early age. His first exhibited works were 
two drawings which ho sent to the Royal Academy in 
1857. A year later he became a student in the Royal 
Academy Schools ; but after working in them for a few 
months only, he decided that he would be more profitably 
occupied in independent practice. During the period that 
extended from 1858 to 1870, though he produced and 
exhibited many pictures and drawings, he gave up much of 
his time to decorative work of various kinds, and painted, 
in 1863, a series of wall decorations at Coombe Abbey, 
the seat of the earl of Craven; in 1865 and 1866 some 
elaborate compositions, “ The Last Supper,” and “ The 
Feeding of the Five Thousand,” on the chancel walls of 
the church of St Alban’s, Rochdale; and in 1868, “A 
Greek Play,” an important panel in tempera for the pro- 
scenium of the Queen’s Theatre in Long Acre. His first 
large canvas, “Elijah’s Sacrifice,” was completed during 
a stay of some five months in Rome at the beginning of 
1863, and appeared at the Academy in 1865. A still larger 
picture, “The Shuuamite relating, the Glories of King 
Solomon to her Maidens,” was exhibited in 1866, and with 
it two smaller works, “Apricots” and “Pomegranates.” 
In these Albert Moore asserted plainly the particular 
technical conviction which for the rest of his life governed 
the whole of his practice, and with them be first took 
his place definitely among tho most original of British 
painters. Of his subsequent works the most notable are 
“The Quartette” (1869), “Sea Gulls” (1871), “Follow- 
iny-Leader” (1873), “Shells” (1874), “Topaz” (1879), 
“ Rose Leaves” (1880), “Yellow Marguerites” (1881), 
“Blossoms” (1881), “Dreamers” (1882), “Reading 
Aloud ” (1884), “Silver” (1886), “Midsummer” (1887), 
“A River Side” (1888), “A Summer Night” (1890), 


“Lightning and Light” (1892), “An Idyll” (1893), and 
“The Loves of the Winds and the Seasons,” a large * 
picture which was finished only a few days before hiade&th* 

He exhibited, as well, many smaller pictures and drawing* 
in pastel ana water colours at the Royal Academy, the 
Grpsvenor Gallery, the New Gallery, and in the galleries 
of the Royal Society of Painters in Water Colours, of which 
he was elected an associate in 1884. It has been matter 
for frequent remark and surprise that Albert Moore wfis 
never elected into the Royal Academy ; ' there was certainly 
no lack of ability on the part of the artist to account for 
the neglect. He died on 25th September 1893, at his 
studio in Spenser Street, Westminster. Several of his 
pictures are now in public collections ; among the chief 
are “ Blossoms,” in the National Gallery of British Art ; 

“ A Summer Night ” in the Liverpool Corporation 
Gallery (see Plate); “Dreamers,” in the Birmingham 
Corporation Gallery; and a water-colour, “The Open 
Book,” in the Victoria and Albert Museum, South Ken- 
sington. 

The main idea/ that governed Albert Moore’s practice 
was a deliberate and intentional disregard of dramatic 
subject. In all his pictures, save two or three produced 
in his later boyhood, he avoided any approach to story- 
telling, and occupied himself exclusively with decorative 
arrangements of lines and colour masses. The spirit of 
his art is essentially classic, and his work shows plainly 
that he was deeply influenced by study of antique sculpture; 
but he was not in any sense an archeological painter, nor 
did he attempt reconstructions of the life of past centuries. 
Artistically he lived in a world of his own creation, a place 
peopled with robust types of humanity of Greek mould, 
and gay with bright-coloured draperies and brilliant-hued 
flowers. As an executant he was careful and certain ; he 
drew finely, and his colour-sense was remarkable for its 
refinement and subtle appreciation. Few men have 
equalled him as a painter of draperies, and still fewer have 
approached his ability in the application of decorative 
principles to pictorial art. (a. l. b.) 

Moore, Henry (1831-1895), English painter, 
was the ninth son of William Moore, of York, and 
was born in that city on 7th March 1831, His artistic 
education was chiefly supervised by his father, but he also 
attended tho York School of Design, and worked for a 
short time in the Royal Academy Schools. He first 
exhibited at tho Academy in 1853, and was a constant 
contributor to its exhibitions till his death. At the outset 
of his career he occupied himself mostly with landscapes 
and paintings of animals, executed with extraordinary 
detail in imitation of the prevailing taste of the Pre- 
Raphaelite Brotherhood ; but in 1857, while on a visit to * 
the West of England, ho made his first attempts as a sea- 
painter. His success in this branch of practice was 
immediate, and it had the effect, as years went on, of 
diverting him almost entirely from landscapes to marine 
subjects. Among his most important canvases must be 
reckoned “The Pilot Cutter” in 1866, “The Salmon 
Poachers” in 1869, “The Lifeboat” in 1876, “Highland 
Pastures” in 1878, “The Beached Margent of the Sea” in 
1880, “The Newhaven Packet ” (bought by the Birming- 
ham Corporation), and “ Catspaws off the Land ” (bought 
by the Chantrey Fund Trustees; see Plate) in 1885, 

“ Mount’s Bay ” (bought by the Manchester Corporation)* 
in 1886, “Nearing the Needles” in 1888, “Machri- 
hanish Bay, Cantyre,” in 1892, “Hove-to for a Pilot” 
in 1893, and' “Glen Orchy,” a landscape, in 1895. 

He was elected an associate of the Royal Society of 
Painters in Water Colours in 1876, and a full member 
in 1880; an associate of the Royal Academy in 1885, 
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and an academician in 1893 ; and at Paris, in 1887, 
v where he exhibited “The Newhaven Packet 14 and “The 
dearness after Bain,* 1 he received a grand prix and 
was made a knight of the Legion of Honour. He died 
at Margate on 22nd June 1895. His works are marked 
by admirable appreciation of nature, and by a rare under- 
standing of wave-form and colour and of the subtleties of 
atmospheric effect j and as a sea-painter he may fairly be 
regarded as almost without a rival (a. l. b.) 

Moqueffua, a coast department in the extreme 
south of Peru, divided into three provinces, Moquegua, 
Tacna, and Arina, of which the principal towns bear the 
same names. It has an area of 22,516 square miles, 
with a population in 1896 of 42,694. The port of Arica 
is in the hands of the Chilians, in accordance with the 
terms of the treaty of peace of 1884. 

Morada b ad, a city and district of British India, 
in the Bohilkhand division of the North-West Provinces. 
The city is on the right bank of the river Kamganga (655 
feet above the sea), and has a station on the Oudh and 
Bohilkhand Bailway. Population (1881), 67,387 ; (1891), 
72,921 ; (1901), 75,176; municipal income (1897-98), 
Bs.68,476, mostly derived from octroi; incidence of 
taxation, nearly 12 annas per head ; registered death- 
rate (1897), 57*2 per thousand. It makes a speciality 
of inlaid metal-work in brass and tin, and of the weaving 
of chintz. There is a large trade in country produce. It 
is a cantonment for a native regiment. The municipality 
consists of twenty-three members, of whom eighteen are 
elected, with the magistrate as ex officio chairman. There 
are two high schools, twenty printing-presses, most of 
which issue vernacular newspapers, and two cotton and 
hemp-pressing factories. 

The district of Moradabad lies cast of the Ganges and west of 
the nativo state of Rampur. Area, 2282 square miles ; population 
(1881), 1,155,173; (1891), 1,1/9,398 ; and (1901) 1,192,348, show- 
ing an increase of 2 per cent, between 1881 and 1891, continuous 
since 1872, and of 1*1 between 1891 and 1901 ; average donsity, 
522 persons per square mile. Mahommodans are moro numerous 
than in any other district of the province, forming more than one- 
third of the total. The land revenue and rates are Rs. 17, 50, 4 96, 
the incidence of assessment being R.l :2 :7 per acre ; cultivated 
area (1896-97), 740,735 acres, of which 107,147 were irrigated 
from wells, Ac. ; number of police, 8150 ; number of vernacular 
schools, 120, with 4820 pupils; registered death-rate (1897), 
42*2 per thousand. The principal crops are wheat, rice, millet, 
pulse, sugar-cane, and cotton. There are no Government canals. 
The main line of the Oudh and Roliilkhand Railway traverses 
the district from south to north, with branches towards Aligarh 
and Rampur. A third branch from Moradabad city towards 
Delhi was commenced in 1898, which will cross tho Ganges at 
Gurmukhteswar by a bridge of eleven spans of 200 foot each. 

Morar, town of Central India, in the native state of 
Gwalior, 3 miles east of Gwalior city. Population (1881), 
24,022 ; (1891), 24,518. It was formerly a British mili- 
tary cantonment and residence of a political agent, but in 
1886, when the fortress of Gwalior was restored to Sindhia, 
the troops at Morar were withdrawn to Jliansi, and tho 
extensive barracks were likewise made over to Sindhia. 
It has a high school* and dispensary. 

Moratalla, a town of Spain, in the province of 
Murcia, iu a mountainous district 40 miles north-west of 
Murcia. The streets are narrow and very irregular, but 
the town contains a good hospital, a theatre, and a large 
* 17th-century parish church. There are manufactures of 
rough cloth, alcohol, and soap. Population (1897), 11,848. 

Moravia (German, Mcihren; Bohemian or Czech, 
Morava ), a margraviato and crownland in the Cisleithan 
part of the Austro-Hungarian Monarchy. In 1880 the 
population was 2,153,407, and in 1890 it was 2,276,870, 


or 266 per square mile. Of these 70*03 per cent wen* 
Slavs of the various subdivisions of the Czech race, 
29*4 per cent Germans, and the balance Slavs of other 
races ; 95*3 per cent were Roman Catholics, 2*7 per cent 
Protestants, and 2 per cent. Jews. The proportion of 
females to males was 1094 to 1000. The population in 
1900 was 2,435,081. In 1896 the marriage- rate was 
7*92, the birth-rate 37*40, or, excluding still-births, 36*32, 
and the death-rate 25*24 per thousand. Of the births, 
10*86 per cent were illegitimate. Moravia is represented 
in the Reichsrath by 43 members, of whom 7 are returned 
by the universal suffrage curia; the Germans have a 
small majority. In the Diet the Gormans are also in 
the majority with 55 members, tlie Czechs being repre- 
sented by 45. The educational institutions are a poly- 
technic (at Briinn, with about 350 students), two 
theological seminaries, 48 gymnasia and reaAgymnasia, 
2556 elementary schools, and 146 continuation schools 
and establishments for technical education, <fcc. There 
has been a great reduction in the number of illiterates, 
who amounted to 54 per cent, of tho Moravian recruits 
of 1870. They had fallen to 10*4 por cent, of tho 
whole population in 1880, and to 6*9 in 1890. In 
1898, 221 periodicals and newspapers were published 
(128 Czech, 88 Gorman, and 5 polyglot). Half of 
the population is engaged in agriculture and forestry, 
a third in mining and industry, and 6*84 per cent, iu 
trade and transport. Agriculture is prospering, particu- 
larly in those branches connected with the industries 
of tho crownland, such as the cultivation of tho beetroot 
(30 per cent, of the entire Austrian crop) and barley. 
Largo quantities of whoat, rye, oats, potatoes, turnips,, 
clover, legumes, flax and hemp, dec., are also grown. 
There is a considerable export of vegetables to Vienna. 
In the period 1880-90 pigs show the largest increase 
(from 205,970 to 322,239), while the number of sheep 
(80,706) shows a reduction of nearly half. Horned cattle 
numbered 677,807 ( + 32,600), and horses, 126,131 
( + 3273). The production of coal (15 million metric 
centals in 1898) has more than trebled, while that of 
lignite (1£ million metric centals) is over two and a half 
times as much as in 1881. The only other minerals are 
iron ore (109,150 motric centals), lead (360), and graphite 
(72,850). There wore in 1898, 136 breweries and 495 
distilleries, 54 sugar refineries (199,440 tons of sugar), 
and 6 state tobacco factories. The manufacture of 
woollens, silks, cotton goods, and linen is carried on in 
about 2000 factories, employing over 150,000 hands. 
According to the census of 1890, Moravia had 18 per 
cent, of the factories, 17 per cent, of the hands, and 16 
per cent, of the motive power in Austria, thus taking the 
second place, after Bohemia, for industrial enterprises 
on tho largest scale. It possessed in 1898, 1220 miles 
of railway, 9*9 per cent, of tho total length in Austria, 
7083 miles of roads, and 164 miles of waterway, of which, 
however, only 20 miles are navigable by boats. In the 
same year there were 646 ]>ost and 260 telegraph offices, 
with 2478 miles of lino and 8410 miles of wire. Politi- 
cally, the current history of Moravia is subordinate to 
that of the adjoining crownland of Bohemia (q.v,) 9 in- 
habited by tho samo race. The Moravians, whoso slight 
local peculiarities have almost disapjiearcd, are on some- 
what better terms with their German neighbours than 
their compatriots in Bohemia. In the mining districts 
strikes of exceptional violence have occurred. 

Authorities.— Trampleil Heimalekunde der MarkgrqfacJuift 
Mtihren . 1877.— Smollk. Die Markgrafoehaft Mdhren . 1881. 
— W. MOller. Beitrdge zur Volktkunde der Deitteehm in. 
Mdhren, 1893. — Bbktholz. Getchichle Mdhrens. Briinn, 
1893. ( M . O f S.) 
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Moravian Brethren (“The Church of the 
United Brethren ”). — This community progresses steadily, 
its chief characteristics being well maintained: close 
attention to education, strict discipline of life, and an 
extraordinary missionary zeal. Recently there has been 
a still stronger tendency towards decentralization. The 
three Home Provinces have now a greater independence, as 
the “ Directing Board of the Unity,” which has its seat at 
Berthelsdorf, near Herrnhut, only interferes in local affairs 
when principles are at stake. The Home Provinces nqw 
«dect their own bishops. Statistics for 1899 : — 



Communi- 

cants. 

Total. 

Congre- 

gations. 

1. British Province . • 

. 3,371 

6,095 

42 

2. German ,, 

. 6,294 

8,159 

17,867 

25 

3. American „ (Northern) 

. 11,776 

89 

4. „ „ (Southern) 

. 3,041 

5,092 

627 

15 

5. Bohemian Mission 

394 


6. Foreign Missions . 

. 82,446 

95,424 

131 

7. L£|»er Home at Jerusalem, 48 inmates. 

8. Sunday Schools (half in Mission field), 

36,000 

scholars, 

3200 teachers. 

9. Bishops (Home Provinces) 

. 20 Missions 

. 5 

10. Prosbyters „ 

. 141 

t« 

. 40 

11. Deacons „ 

. 104 

»» 

• 144 


Set* II utton. Short History of the Moravian Church. London. — 
Bishop Schwkinitz, History of the Ancient Church of the United 
Hrethren. (g . E. N.) 

Morblhan, a department on the west coast of 
France, washed by the Atlantic Ocean. 

Area, 2730 square miles. The population increased from 521,614 
•in 1881 to 557,984 in 1001. Births in 1890, 14,974, of which 704 
-wore illegitimate ; deaths, 10,791 ; marriages, 3934. There wero 
in 1896, 754 schools, with 76,000 pupils, and the illiterate con- 
stituted 20 per cent, of the population. Out of 1,012,700 acres in 
1806 of cultivated land, 671,840 acres were plougli-land, and the 
rest divided between meadow and woodland. Tlio wheat crop 
of 1800 was valued at £344,000 ; rye, £487,000 ; buckwheat, 
£263,000; oats, £216,000; potatoes, £201,000; natural postures, 
£200,000; hemp, in hurl ami in seed, £32,000; cider-apples, 
£212,000. The live stock included 37,820 liorsos, 257,980 cattle, 
58,700 sheep, and 51,240 pigs. The industry in metals in 1898 
roduced 15,200 metric tons of steel, valued at £176,000. Sardine 
shing employs many hands, and is one of the sources of wealth to the 
'department. Vannes, the capitul, had 23,375 inhabitants in 1901. 

Moreau, Gustave (1826-1898), French painter, 
was born in Paris, 6th April 1826. His father was an 
architect, who, discerning the lad’s promise, sent him to 
study under Picot, a second-rate artist but clever teacher. 
“The only influence which really affected Moreau’s develop- 
ment was that of the painter Chassdriau (1819-1857), with 
whom ho was intimate whon they both lived in the Rue 
Frocliot, and of whom wo find reminiscences even in his 
later works. Moreau’s first picture was a “ Piotk ” (1852), 
now in the cathedral at Angoulcme. In the Salon of 
1853 he exhibited a “ Scene from the Song of Songs ” (now 
in the Dijon Museum) and the “Death of Darius” (in 
the Moreau Gallery, Paris), both conspicuously under the 
influence of Chassdriau. To the Great Exhibition of 1855 
he sent the “ Athenians with the Minotaur ” (in the 
Museum at Bourg-en-Bresse) and “ Moses putting off his 
Sandals within sight of the Promised Land.” From 
October 1857 till September 1859 he travelled in Italy, 
and has left a record of the journey in a few water- 
colour sketches. On his return he painted “ Tyrtams ” 
(I860), and undertook to decorate the church at Dccazo- 
ville in the Avoyron. “ OEdipus and the Sphinx,” begun 
in 1862, and exhibited at the Salon of 1864, marked the 
beginning of his best period, during which he chose his 
subjects from history, religion, legend, and fancy. In 
1865 he exhibited “Medea and Jason” and “The Young 
Man and Death ” ; in 1866, the “Head of Orpheus” (in 
the Luxembourg Gallery); “Hesiod and the Muse,” a 
drawing ; and “ The Peri,” a drawing ; “ Prometheus ” (in 
the Moreau Gallery) ; “ Jupiter and Europa,” a “ Pietk,” 


and “ The Saint and the Poet,” in 1869. After working 
in obscurity for seven years, he reappeared at the Salon in 
1876 with “Hercules and the Hydra,” “Saint Sebastian,” 
“ Salome Dancing ” (presented to the Luxembourg by M. 
Hayem) ; and in 1878 with “ The Sphinx’s Riddle solved,” 
“Jacob,” and “Moses on the Nile.” Moreau exhibited 
for the last time at the Salon of 1880, when he contributed 
“Helen” and “Galatea”; to the Great Exhibition of 
1889 he again sent the “Galatea” and “The Young M&n 
and Death.” He took prize medals at the Salon in 1864, 
1865, 1869, and 1878. He was made knight of the 
Legion of Honour in 1875, and officer in 1883. He suc- 
ceeded Delaunay as professor at the Nicole des Beaux Arts, 
and his teaching was highly popular. When he died, 18th 
April 1898, he bequeathed to the State his house, contain- 
ing about 8000 pictures, water-colours, cartoons, and draw- 
ings, which form the Moreau Gallery, one of the best organ- 
ized collections in Paris, arranged by M. Rupp, his executor 
and, with Delaunay and Fromentin, his closest friend. 

See Aby Rknan. Moreau. Paris, 1900.— Paul Flat. Le 
Muste Oustave Moreau. Paris, 1900. (H. Fr.) 

Morecambe, or Poulton-le-Sands, a watering- 
place of Lancashire, England, on Morecambe Bay, 4 miles 
west-north-west of Lancaster by rail. A new west pier 
with pavilion has been constructed at a cost of £50,000. 
A lofty pyramidal tower with summit platform was built 
in 1890. It is surrounded by ornamental grounds and con- 
tains an entertainment hall. Amongst other recent build- 
ings are a Roman Catholic church (1895) and a Wesleyan 
chapel (1897). The Winter Garden with its connected 
buildings was reconstructed in 1897 at a cost of £100,000. 
There is regular steam communication with Dublin and the 
north of Ireland. Population of urban district (Poulton, 
Bare, and Torrisholme) (1881), 3931 ; (1901), 11,798. 

Morelia, a city of Mexico and capital of the state of 
Michoacan de Ocampo. A tramway line connects it with 
the station of the Central Railway; 234 miles west of 
Mexico city. Population (1895), 33,890. 

Morelll, Giovanni [Ivan Lermolieff] 
(1816-1891), Italian patriot and critic, was born at 
Verona on 16th February 1816. He was educated first at 
Bergamo, the home of his mother, who had removed 
thither on the death of her husband ; and then at Aarau 
in Switzerland. At the age of eighteen he commenced his 
university career at Munich, being debarred as a Protes- 
tant from entering any Italian college, and became the 
pupil of Ignatius Dollinger, the celebrated professor of 
anatomy and physiology. Natural philosophy and 
medicine wore the studies to which he specially devoted 
himself, but he was also keenly interested in all scientific 
and literary pursuits. At Munich, and later at Erlangen, 
Berlin, and Paris, his brilliant gifts and independence of 
thought and judgment attracted the attention of the most 
distinguished men of the day. In Paris he became intimate 
with Otto Miindler, and his intercourse with that eminent 
art critic was not without its effect in determining the 
direction of his future studies; and, during a summer 
spent in Switzerland, he formed a friendship with Louis 
Agassiz, whose teaching made a deep and lasting impres- 
sion upon him. On his return to Italy in 1840 he became 
associated in Florence with that band of patriots who were 
strenuously labouring for the deliverance of their country 
from the oppressive Austrian rule. He took an active part 
in the war of 1848, and was subsequently chosen by the 
provisional Lombard Government to plead the cause of 
Italian unity before the German Parliament assembled at 
Frankfort. In 1860, in recognition of the great services 
rendered to his country by Morelli, Victor Emmanuel 
named him a citizen of the Sardinian kingdom, and in the 
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following year he was elected deputy for Bergamo to the 
•first free Italian Parliament. He was a staunch supporter 
of Cavour, and, though never a leading politician, exercised 
a considerable influence over the most prominent statesmen 
of the Right* who valued his sound judgment, integrity, 
moderation, and foresight. One of his first acts after his 
election was to draw the attention of Parliament to the 
urgent need of reform in the administration of matters 
relating to the fine arts. * In consequence of his representa- 
tions, a commission was appointed with the object of 
bringing under Government control all works of art which 
could be considered public property. The commission, of 
which Morelli was named president, began its work in 
Umbria and the Marches, and he appointed as his secretary 
G. B. Cavalcaselle, who was then engaged in collecting 
materials for a work on Italian art. According to one 
who knew Morelli well, much that Cavalcaselle then 
learned from his chief was embodied in the well-known 
History of Painting, which was published in 1864 in 
conjunction with Sir Joseph Crowe. 

The immediate result of Morelli’s first labours in the 
Marches was the passing of the law, which bears his name, 
strictly prohibiting the sale of works of art from public 
and religious institutions. He also endeavoured to bring 
about reforms in the management and organization of 
public galleries ; but though he was repeatedly urged to 
accept the post of director of all these institutions, he 
declined any such appointment, confident that in an un- 
official capacity ho could better serve the cause of art. In 

1873 he was named a senator of the kingdom of Italy, hav- 
ing voluntarily resigned his seat in the Lower House owing 
to the increasingly democratic tendencies of the Cliamber. 
In Romo, the seat of the Government since 1870, he spent 
several months of each year; but his settled home was 
Milan, whither he had removed from Bergamo in 1874. 
Here he published some of hiB researches into the history 
of Italian art. In order to be free to speak his mind 
unreservedly, he determined to adopt a pseudonym and to 
write in German. His first contributions, a series of 
articles on the Borghese Gallery, were published in 
Liitzow’s Zeitschrift fur bildende Kunst between the years 

1874 and 187 6. Posing as an art-loving Russian, who puts 
forth his opinions with the utmost diffidence, he adopted 
the pseudonym of Ivan Lermolieff — an anagram of his own 
name with a Russian termination — and described his essays 
as Ein kritischer Versuch , translated from the Russian 
by Johannes Schwarze, this time a Germanized form of 
Morelli. The originality of the method recommended by 
the author for studying art, the general soundness of his 
critical opinions, and the many new (and apparently 
correct) attributions suggested for pictures in the Borghese 

• Gallery ' and elsewhere, attracted the attention of all 
students of art; but failure attended every attempt to 
discover the identity of the Russian critic. In 1880 
Morelli published a small book under the same pseudonym, 
entitled, Die Werke italieniseker Meister in dm Oalerien 
von Miinchen , Dresden, und Berlin . The apj>earance of 
this volume, which was cast in so original a form that it 
was altogether unlike anything which had preceded it in 
the realm of art scholarship, created an extraordinary 
sensation. The daring opinions expressed by the author 
struck at the roots of all existing art criticism, and were 
often diametrically opposed to the views of the most 
jenowned art historians of the day. The importance of 
the work could not be denied, and in spite of determined 
opposition and searching and bitter attacks, it gained 
general recognition as a standard work which no serious 
student of art could ignore. It inaugurated a new and 
more scientific method of criticism, and marks an epoch 
in the art studies of ther 19th century. » The book was 
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translated into English in 1883, with Morelli’s own name, 
upon the title-page, and a few years later into Italian. In 
the decade between 1880 and 1890 he contributed three 
articles to German periodicals: Perugino oder Rafael, 
Rafaels Jvgendentmckelung, Noch einmal das Veneziar 
nische Skizzenbuch. Being addressed to critics who had 
challenged his opinions, they are somewhat polemical 
in character, but contain a mass of information, more 
especially about drawings. He also wrote a skit on art 
connoisseurship in Europe, intending to publish it in 
English as the reflections of an American on the follies of 
art critics in the Old World ; but he never carried out his 
intention, though some portion of the MS. was embodied 
in the first part of his Critical Studies. This volume, the 
first of a aeries of three which, under the title of Kunst- 
kritische Studien, was to contain all Morelli’s contribu- 
tions to art literature, was published in 1890. The first 
part, cast in dialogue form, contains a detailed exposition 
of his method. Then follow The Borghese Gallery, a 
reissue of his former articles with many important addi- 
tions, and The Daria Gallery , an entirely now contribu- 
tion. The second volume deals with the galleries of 
Munich and Dresden, and is a revised edition of the first 
two parts of the original book of 1880 ; but here again 
copious additions rendered it practically a new book. The 
third volume was to treat of the Berlin Gallery, and was 
also to contain an exhaustive account of the drawings 
of Italian masters, but it was destined never to be carried 
out. Morelli was taken seriously ill towards the middle 
of February 1891, and was found to be suffering from 
heart disease and other complications ; a fortnight later 
he died at Milan, on 28th February. His collection of 
drawings by the old masters he bequeathed to his pupil, 
Dr Frizzoni, and his pictures, over one hundred in 
number, to the city of Bergamo, where they are now 
exhibited as the Galleria Morelli in two rooms of the 
Accademia Carrara. A striking half-length portrait by 
Lenbach, who presented it to his friend in 1886, forms 
part of the collection. In memory of Morelli a bronze 
bust of him by a Milanese artist has been placed in the 
Brera ; but his features are more worthily presented in a 
second portrait by Lenbach and in a lifelike pastel sketch 
executed by the Empress Frederick in 1884, when he was 
her guest at Baveno. After the death of Morelli the first 
two volumes of his Critical Studies were published in 
English, Sir Henry Layard, one of his most intimate 
friends, contributing to the first a biographical sketch of 
the author ; and the fragmentary MS. of the third volume 
was published in German by Dr Frizzoni, under whose 
editorship an Italian translation of the first volume has 
also been issued. 

Morelli found art criticism uninspired, unscientific, and 
practically worthless. To be of any real value ho held 
that historical, documentary, and traditional knowledge 
respecting works of art was only of secondary importance 
as compared with the evidence to be derived from the 
study of the pictures themselves. He contended that art 
criticism must be conducted on scientific principles and 
follow a strict course of inductive reasoning. A painting 
should be subjected to a searching analysis, and its com- 
ponent parts and minutest details submitted to methodical 
and exact investigation. ^Esthetic considerations had 
their value, but they had been given an undue weight, to 
the neglect of other factors of equal or even greater force. 
Before his day critics had been mainly guided by the 
subjective impression produced upon them by the work 
of art as a whole, while the form — that is, the individual 
and component parts which contribute to the unity of 
the whole, and through which the spirit of the master 
finds expression — was entirely ignored. 
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• The study of the individual parts and forms was, in his 
estimation, of the highest importance, for they were not 
mere incidents, but the outward and visible seal of an 
artist’s character stamped upon his work, and obvious to 
ail who had eyes to see. By diligent observation of the 
forms the rudiments of the language of art might be 
mastered, and the first step taken towards initiating a 
methodized system of study. The education of a critic 
consists chiefly in learning to compare, and Morelli soon 
recognized the value of systematic comparison in the 
study of art. By the combined methods of critical analysis 
and comparative observation, he found the clue he had so 
long been seeking. Studying one day in the Uffizi, it 
suddenly struck him that in a picture by Botticelli 
containing several figures the drawing of the hands was 
remarkably similar in all ; that the same characteristic but 
plebeian type, with bony fingers, broad square nails, and 
dark outlines, was repeated in every figure. Turning to 
the ears, he observed that they also were drawn in an 
individual manner, and that in the numerous figures in 
which the ear was visible the same typical form recurred. 
Having noted these fundamental forms, he proceeded to 
an examination of other works by this painter, and found 
that the same forms were exactly repeated, together 
with other individual traits which seemed distinctive of 
the master; the characteristic type of head and expres- 
sion, the drawing of the nostrils, the vitality of move- 
ment, the disposition of drapery, harmony of colour 
(whore it had not been tampered with by tho restorer), 
and quality of landscape. In all Botticelli’s true works 
the presence of these and other characteristics proclaimed 
their genuineness. In paintings where the forms and 
types were those of the painter, but whero vitality, move- 
ment, and all deeper qualities wore absent, Morelli recog- 
nized works executed from the master’s cartoons; while 
in pictures where neither types nor formB responded to 
the test, and whero only a general family likeness con- 
nected them with Botticelli, lie discerned the productions 
of pupils and imitators. After applying his method to 
the works of Botticelli, ho proceeded to examine those of 
other Florentine masters, and afterwards of painters of 
other Italian schools, everywhere meeting with results to 
him not less convincing. If the drawing of the hand and 
ear were not always conspicuous, there were other peculiar- 
ities of this languago of form to aid in the identification 
of a master: the treatment of the hair, as in Piero dei 
Franceschi; the indication of the sinews, as in Foppa; 
the drawing of the eye, as in Liberalo da Verona; the 
modelling of the eyelid and upper lip, as in Ambrogio de 
PrediB ; the form of the feet, as in Luini. In short, all 
apparently insignificant details were of importance in his 
plan of study, for to him they were like the signature of 
the master. He held them to be of far greater value for 
purposes of identification than the general external aspect 
of a picture and its supposed technical qualities and 
colouring ; for, after having been exposed for centuries to 
countless processes of cleaning, repainting, and varnishing, 
pictures, as a rule, retain but little of their original aspect, 
and it is only in the forms that the master’s personality 
may still be recognized. 

This is a brief outline of Morelli’s method from its 
purely practical and mechanical side, but he did not over- 
look those deeper qualities to which the vague designation 
of “ spirit ” in a work of art is given. Only he maintained 
that side by side with the psychological study of it must 
ever be practised a close and systematic study of tho 
form; for, to quote his own words, “it is only through 
unremitting study of tho form that we may gradually 
attain to understanding and recognizing the spirit which 
gives it life." (c. j. F*.) 
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Morelos, a state of Mexico, bounded by the 
Federal district on the N., by the state of Mexico on the| 
W., N.W., and N.E., by Puebla on the E. and S.E., 
and by Guerrero on the S. and S.E., with an area of 
2774 square miles. The population in 1879 was 159,160, 
and in 1900 it was 161,697. Though small it is progressive, 
and one of the richest agricultural states in the Republic. 
The principal products are sugar-cane, rice, maize, coffee, 
and wheat. The sugar-cane products in 1897 were valued 
at $5,800,000. Its fruit exports are also very large. 
The Interoceanic Railway traverses the state from north- 
east to south-west. The state is divided into six dis- 
tricts. The capital, Cuernavaca, had 8747 inhabitants 
in 1895. Amongst other towns are Yautepec (6756). 
Morelos (or Cuautla) (5538), . Jonaca tepee de Leandro, 
Jojutla de Juarez, and Tetecala de la Reforma. 

Morgan, John Pierpont (1837 ), 

American banker and capitalist, was born 17tn April 1837, 
at Hartford, Conn. He was the son of Junius Spencer 
Morgan, a partner of the London banker and philan- 
thropist, George Peabody. He received his education at 
the English High School, Boston, and the University of 
Gottingen, engaged in banking in New York, and in 
1864 organized the firm of Dabney, Morgan and Co. In 
1871 he united with Anthony Drexel of Philadelphia to 
form the firm of Drexel, Morgan and Co., of which he 
became in 1893 the senior partner. In 1895 the name 
of the firm was changed to J. P. Morgan and Co. In 1860 
he was made American representative of George Peabody 
and Co. of London, and ultimately became the head of 
J. S. Morgan and Co., its successor, as also of Moigan, 
Harjes and Co. of Paris, and Drexel and Co. of Philadelphia. 
He has been especially successful in the reorganization of 
a number of bankrupt American railways, among them 
the Erie, Philadelphia, and Reading ; New York and New 
England ; Southern ; Northern Pacific ; and Baltimore and 
Ohio. In 1895 a large part of the $65,000,000 United 
States Government bond issue was taken by his firm. 
Being in command of huge financial resources, Mr Pierpont 
Morgan became the prime mover in the organization of the 
principal great Anglo-American and American commercial 
combinations which came into existence at or about the 
opening of the 20th century. His enterprise was notably 
employed in connexion with the formation of the United 
States Steel Corporation (which took over Mr Andrew 
Carnegie’s business and others), the harmonization of coal 
and railway interests in Pennsylvania, and the purchase 
first of the Leyland line of Atlantic steamers, and then 
(1902) of other British companies (including the “White 
Star”), and the formation of a huge Atlantic shipping’ 
combination ; and his name became a household word in 
connexion with similar schemes of gigantic commercial * 
amalgamation. Among his benefactions were $1,000,000 
to the lying-in hospital of New York, $500,000 to the 
New York trade schools, and $1,000,000 to Harvard 
University. He also bought works of art on a princely 
scale, his picture purchases, including the famous (re- 
covered) “ Duchess of Devonshire ” by Gainsborough, and 
tho Colonna Raphael. He married in 1865 Frances 
Louise Tracy of New York City. 

Morier, Sir Robert Burnett David 

(1826-1893), British diplomatist, was born at Paris on 
31st March 1826. He was descended from a family of 
diplomatists of Huguenot origin, the best known of whom 
were his father David, consul-general for France and * 
minister at Bern, and his uncle James, the author of The 
Adventures of Ilajji Baba . After a somewhat defective 
private education, ho came up to Balliol College, Oxford. 
Here he attracted the notice of Jowett, under whose 
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influence hie brilliant but wayward mind obtained the 
discipline of which it stood in need. The relation of 
tutor and pupil developed into a friendship of rare 
warmth. Writing towards the close of his life, Jowett, 
who inspired more devoted friendships than any man of 
his time, spoke of Morier as his kindest and best friend 
for forty-five years, and his correspondence teems with 
discussions between the two friends on every topic of the 
day. • On leaving Oxford, Morier at first obtained an 
appointment in the Education Department, but resigned 
in 1852, and in the following year became attach^ at 
Vienna. In the succeeding years he was attached in turn 
to almost every court in Germany. Restless in tempera- 
ment and unconventional in method, he plunged into the 
vortex of German politics to a degree that did not always 
accord with the traditions of diplomacy. The most im- 
portant years of his career in Germany were from 1866 to 
1871, when he was secretary of legation at Darmstadt. 
Here he became a trusted adviser of the crown princess, 
and through her acquired an intimate friendship with the 
crown prince (afterwards the Emperor Frederick III.), 
whose antagonism to Bismarck’s reactionary policy met 
with cordial support from Morier’s sturdy Liberalism. 
Bismarck, already jealous of British influence at court, 
honoured Morier with a hatred not lessened by the fact 
that Morier’s knowledge of German politics was unrivalled 
outside Germany. On leaving Darmstadt, Moridr became 
charg6 d’affaires, first at Stuttgart and then at Munich, 
and in 1876 was appointed minister at Lisbon. From 
1881 to 1884 he was minister at Madrid, and distin- 
guished his term of office by the negotiation of an 
important commercial treaty. In December 1884 he 
became ambassador at St Petersburg, and almost imme- 
diately had to face the alarming situation created by the 
Russian advance to Penjdeh. Thanks to his efforts, a war 
that at one moment seemed inevitable was averted. His 
great popularity at the Russian court contributed towards 
a marked improvement in the relations between the two 
countries. Bismarck took alarm at the lessening influ- 
ence of Germany over Russia, and, always relentless in 
his hatreds, tried to procure Morier’s downfall. The 
Kolniscke Zeitwny declared in December 1888 that Morier 
had made use of his position at Darmstadt during the 
Franco- German war to betray the movements of the 
German troops to Marshal Bazaine. The authority for 
this charge was an alleged declaration made by Bazaine to 
the German military attach^ at Madrid. Bazaine had 
died in September, but Morier had heard rumours in J uly 
of the charge brought against him, and had procured from 
Bazaine a written denial, which he now published in The 
Times. Apart from this, it was clearly shown that Morier 
vould not have transmitted the information by the alleged 
date, and that Bazaine, according to the testimony of his 
own books and of other officers, received the information 
in question by reports from the front. As a matter of 
fact, Morier was an ardent champion of the German cause. 
His correspondence with Jowett shows the latter vainly 
endeavouring to convince his friend that the French were 
in the right. Public opinion everywhere, except in the 
German Conservative press, attributed the charge to poli- 
tical motives. This was confirmed by Bismarck’s subse- 
quent attempt to implicate Morier in the Geffcken case — 
a fresh instance of the Chancellor’s bitterness against the 
Egiperor Frederick and all his friends. The international 
importance of the affair was shown in the following Febru- 
ary, when a grand ball given by Morier was attended by 
the Tsar and the whole Imperial family. Morier’s failing 
health caused him, at his own request, to be appointed 
Lord Dufferin’s successor at Rome in 1891 ; but it was 
felt that he could not be spared from St Petersburg, and 
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there he remained till forced to find a milder climate. It 
was then too late, and he died at Montreux in Switzerland 
on 16th November 1893. (h. by.) 

Morison, James Augustus Cotter 

(1832-1888), British author, was born in London on 20tli 
April 1832. His father, who had made a large fortune as 
the inventor and proprietor of “ Morison’s Pills,” settled 
in Paris till his death in 1840, and Cotter Morison thus 
acquired not only an acquaintance with the French 
language, but a profound sympathy with France and 
French institutions. In later life he resided for some 
years in Paris, wliero his house was a meeting-place for 
eminent men of all shades of opinion. He was educated 
at Highgate Grammar School and Lincoln College, 
Oxford. Here he fell under the influence of Mark 
Pattison, to whom his impressionable nature perhaps owed 
a certain over-fastidiousness that characterized his whole 
career. He also made the acquaintance of the leading 
English Positivists, to whose opinions he became an ardent 
convert. Yet he retained a strong sympathy with the 
Roman Catholic religion, and at one time spent several 
weeks in a Catholic monastery. One other great influence 
appears in the admirable Life of St Bernard which he 
published in 1863 — that of his friend Carlyle, to whom 
the work is dedicated, and with whose style it is strongly 
coloured. Meanwhile he had been a regular contributor, 
first to the Literary Gazette, edited by his friend John 
Morloy, and then to tho Saturday Review at its most 
brilliant epoch. In 1868 lie published a pamphlet 
entitled Irish Grievances shortly stated. In 1878 he 
published a volume on Gibbon in the “Men of Letters” 
series, marked by sound judgment and wide reading. 
This he followed up in 1882 with his Macaulay in the 
same series. It exhibits, more clearly perhaps than any 
other of Morison’s works, both his merits and his defects. 
Macaulay’s bluff and strenuous character, his rhetorical 
style, his unphilosophical conception of history, were 
entirely out of harmony with Morison’s prepossessions. 
Yet in his anxiety to do justice to his subject, he steeped 
himself in Macaulay till his style often recalls that which 
he is censuring. Against this power of sympathy, which 
Mr Frederic Harrison calls the greatest of Morison’s gifts, 
must be put a want of robustness, sometimes amounting 
to hypercriticism, as in his remarks on Macaulay’s poetry. 
It was this over-refinement, coupled with delicate health, 
that kept him from committing to paj)er his researches on 
the history of French institutions. These researches formed 
the chief occupation of his life, and would, as his friends 
believed, have obtained from the world a recognition of 
powers which his published works did not adequately 
reveal. His brief sketch, Mme. de Maintenon : une etude 
(1885), and some magazine articles, were the only fruits of 
his labours in French history. Towards the close of his life 
he meditated a work showing the application of Positivist 
principles to conduct. Unfortunately, failing health com- 
pelled him to abandon the second or constructive part : 
the first, which attempts to show the ethical inadequacy of 
revealed religion, was published in 1887 under the title 
of The Service of Man. Though containing many im- 
pressive passages, and animated by a lofty spirit, it can 
only be regarded as a restatement of familiar arguments, 
and bears marks, in a certain want of proportion, of tho 
haste with which it was completed; but it was widely 
read, and made his name known to a larger public. He 
died in London on 26th February 1888. (h. sy.) 

Morlalx. chief town of arrondissement, department 
of Finistere, France, 52 miles north by east of Quimper, 
on the railway from Paris to Brest. The tobacco factory 
employs about 100 men and 700 to 800 women, and the 
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# output of tobacco amounts annually to over 5,000,000 ft. 
The total port traffic in 1899 amounted to 53,289 tons. 
Population (1891), 13,259 ; (1901), 16,086. 

MorlanwelXi a town of Belgium, in theprovince 
of Hainaut, ' 1 5 miles east of Mons by rail. There are 
foundries, forges, and other iron industries in the town, 
and coal-mines in the vicinity. Population (1890), 7307 ; 
(1900), 7895. 

Motley, a municipal borough (1885) in the Morley 
parliamentary division of Yorkshire, England, 4 miles 
south-south-west of Leeds, on the Great Northern and 
London and North-Western Railways. The gas works were 
taken over by the corporation in 1898, and extensive 
waterworks were completed in 1894. A new town hall 
was opened in 1895 ; a park, for which the ground was 
presented by Lord Dartmouth, has been laid out ; public 
baths have been erected, and other important improve- 
ments effected. The chief industries are connected with 
woollen cloth, machinery for the treatment of wool, coal 
and stone. The town figures in Domesday Book. Popula- 
tion (1891), 21,068; (1901), 23,636. 

Morley. Henry (1822-1894}, British man of 
letters, was Dorn in London on 15th September 1822. 
After unhappy experiences at English schools, he was 
sent to the Moravian school at Neuwied, whose system 
strongly influenced his subsequent theories of education. 
It was intended that he should follow his father’s pro- 
fession of medicine, and in 1844 he bought a share in 
a practice at Madeley, Shropshire. Plunged into debt 
by his partner’s dishonesty, he set up a small school for 
young children at Liscard, near Liverpool. His principle 
was to abolish all punishment, to make his pupils regard 
their work as interesting instead of repellent, and to 
form their character by appealing exclusively to higher 
motives. This scheme, carried out with much ingenuity, 
proved a complete success. Meanwhile he had devoted 
hiB Bpare time to writing. He long cherished the ambition 
of making his mark as a poet, and in 1845 published 
The Dream of the Lilyhell , followed in 1848 by Sunrise in 
Italy . His muse was fluent, but wanting in distinction, 
and it was fortunate for his reputation that necessity com- 
pelled him to turn to other pursuits. His contributions 
to magazines on sanitation and other subjects attracted the 
notice of Charles Dickens, on whose invitation in 1851 he 
settled in London as a regular contributor to Household 
Words, He was also on the staff of the Examiner , which 
he edited from 1861 to 1867. Meanwhile he had devoted 
much research to a life of Palmy the Potter (1852), which 
was at the same time a picture of life in mediaeval France. 
Encouraged by its favourable reception, he followed it up 
with lives of Jerome Cardan (1854) and Cornelius Agrippa 
(1856), and subsequently of Clement Marot (1870). His 
dramatic criticisms were reprinted in 1866 under the 
title of The Journal of a London Playgoer , 1851-1866 . 
In 1857 he was appointed evening lecturer in English 
literature at King’s College, and in 1865 became, in 
succession to David Masson, professor of English litera- 
ture at University College, London. Deciding to devote 
his life-work to this subject, he published in 1864 
the first volume of a monumental history of English 
literature entitled English Writers, which he eventu- 
ally carried in eleven volumes down to the death of 
Shakespeare. He was indefatigable as a popularizer of 
good literature. After editing a standard text of Addison’s 
Spectator, he brought out a vast number of classics at low 
prices in Morley’s Universal Library, Cassell’s National 
Library, and the Carisbrooke Library. His introductions 
to these display his characteristic tendency to dwell on the 
ethical rather than the literary merits of his authors. His 


ready speech, retentive memory, earnest purpose, anc 
bright style made him perhaps the most popular lectuAi 
of his day, and the influence exerted by his countless 
lectures all over the country was second only to that ol 
his cheap reprints. His teaching work at University 
College was marked by equally extraordinary success. In 
1882 he accepted a post that made great calls on his time 
and energy — the principalship of University HalL This 
institution was partly a place of residence for students of 
University College, and partly the home of Manchester 
New College. During this time he rendered further 
services to the cause of education in London not only by 
his work on the council of University College, but by his 
advocacy of a teaching university for London. In 1889 
he resigned the principalship of University Hall and his 
professorship at University College, and retired to Caris- 
brooke, Isle of Wight, intending to devote his leisure to 
the completion of the great task of his life, English Writers. 
But with his work only half achieved he died on 14th May 
1894. (h. by.) 

Morley, John (1838 ), English statesman 

and author, was bom at Blackburn, 24th December 1838, 
being the son of Jonathan Morley, surgeon. He matri- 
culated at Lincoln College, Oxford, in 1856, and after 
taking his degree in 1859 came up to London with the 
determination of seeking distinction by literature. He 
almost immediately became editor of the moribund 
Literary Gazette, which not all his ability could preserve 
from extinction. Gradually, however, he became known 
as a philosopher and a Radical, and as one of the ablest 
and most incisive contributors to the literary and political 
press of the day. His sympathies as a thinker seem to have 
been at this time chiefly with Positivism, though he never 
embraced Comte’s doctrine in its hierarchical aspects ; but 
ho acquired a reputation as au agnostic, which became 
confirmed in the j>opiilar mind when he somewhat aggres- 
sively spelt God in one of his essays with a small “ g.” 
In 1868 he was editor for a short time of the daily 
Morning Star , which came to an end in 1870. In 1867 
he succeeded Lowes in the editorship of the Fortnightly 
Review , which he conducted with brilliant success until 
1883, when he was elected to Parliament ; he then assumed 
in exchange, but not for long, the lighter duties of the 
editorship of Macmillan* s Magazine. He had been con- 
nected with Messrs Macmillan since the commencement 
under his editorship, in 1878, of the “ English Men of 
Letters ” series, a collection of biographies of various merit, 
in which nothing is better than the editor’s own contribu- 
tion in his Life of Edmund llurke. Since 1880 ho had 
been the editor of the Pall Mall Gazette, which was then 
turned into a Liberal paper (see Newspapers) ; and he> 
succeeded in ably maintaining the high character with 
which it had started under Mr Greenwood. In 1883 Mr 
Morley, who had twice unsuccessfully attempted to enter 
Parliament, was returned for Newcastle-upon-Tyne at a 
bye-election. The prestige thus acquired led to his pre- 
siding over a great Liberal congress at Leeds in the same 
year ; and, although the platform never seemed his natural 
element, the literary finish of his style and the transparent 
honesty of his reasoning rapidly gained him a prominent 
position in the House of Commons. When, in February 
1886, Mr Gladstone returned to office as a Home Ruler, 
Mr Morley, who had never before held any public appoint- 
ment, filled one of the most important posts in the Cabinet 
as Secretary for Ireland. He had always expressed his 
sympathy with the Irish Nationalist movement. He had 
no opinions to recant, no pledges to explain away. He is 
credited with an especial influence over Mr Gladstone in 
the matter of Home Rule, and in particular with having 
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kept him steady in the Bill of 1886 to his original purpose 
of entirely separating the Irish from the British legislature, 
a provision which pressure from their own party afterwards 
compelled both Mr Morley and Mr Gladstone to abandon. 
After the severe defeat of the Gladstonian party at the 
general election of 1886, Mr Morley led a life divided be- 
tween politics and letters until Mr Gladstone’s return to 
power in 1892, when he resumed his former office. He 
ftad been re-elected for Newcastle in circumstances entirely 
honourable to himself, & determined attempt having been 
made to exclude him in consequence of his resistance to an 
Eight Hours' Labour Bill, of which he disapproved as an 
undue interference in principle with the rights of adult 
labour. His constituents showed their appreciation of his 
integrity by returning him with a majority of 1739 ; but 
the resistance to his views on the labour question went 
on in his constituency, and was assisted by Mr Cowen’s 
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( From a photograph by Elliott and Fry.) 


persistent campaign in the principal Newcastle newspaper 
against the genera] lines of Mr Morley’s somewhat doc- 
trinaire and anti-imperialistic views on politics. The 
result was that, at the election of 1895, he lost his seat, 
but soon found another in Scotland, for the Montrose 
Burghs. He had during the interval taken a leading part 
in Parliament, but his tenure of the chief secretaryship of 
Ireland was not a success. The Irish gentry, of course, 
made things as difficult for him as possible, and the path 
of an avowed Home Ruler installed in office at Dublin 
Castle was beset with pitfalls. In the intestine disputes 
which agitated the Liberal party during Lord Rosebery’s 
administration, and afterwards, Mr Morley sided with Sir 
William Harcourt, and was the recipient and practically 
co-signatory of his letter resigning the Liberal leadership 
in December 1898. Mr Morley’s activities were again 
turned to literature, the political views most characteristic 
of him, on the Boer war in particular, being practically 
swamped by the overwhelming predominance of Unionism 
and Imperialism. His occasional speeches, however, de- 
nouncing the Government policy towards the Boers and 


towards the war, though not representing the popular 
side, always elicited a respectful hearing, if only for the 
eloquence of their language and the undoubted sincerity 
of the speaker. 

As a man of letters Mr Morley’s place will be determined 
by his monographs on Voltaire (1872), JB ousseau (1873), 
Diderot and the Encyclopaedist* (1878), Burke (1879), 
and Walpole (1889). Burke as the champion of sound 
policy in America and (as Mr Morley deems) of justice in 
India, Walpole as the pacific minister understanding the 
true interests of his country, fired Mr Morley’s imagina- 
tion. His Life of Oliver Cromwell (1900) revises Gardiner 
as Gardiner revised Carlyle. The Life of Cobden (1881) 
is an able defence of that statesman’s views rather than 
a critical biography or a real picture of the period. Mr 
Morley’s contributions to political journalism and to 
literary, ethical, and philosophical criticism are numerous 
and valuable. They rarely evince any striking originality 
of thought, but possess great individuality of character. 
As in letters, so in politics. A philosophical Radical of a 
somewhat mid -19th -century type, and highly suspicious 
of the later opportunistic reaction (in all its forms) against 
Cobdenite principles, ho yet retained the respect of the 
majority whom it was his usual fate to find against him 
in English politics by the indomitable consistency of his 
principles and by sheer force of character and honesty of 
conviction and utterance. After the death of Mr Glad- 
stone Mr Morley was engaged till 1902 upon his bio- 
graphy. Among the Coronation honours of 1902, he was 
nominated an original member of the new Order of Merit ; 
and in July 1902 he was presented by Mr Carnegie with 
the late Lord Acton’s valuable library. 

Morley, Thomas (1557-1603), English musical 
composer, was born in 1557, as may be gathered from the 
date of his motet, “ Domine non est,” composed “ aetatis 
suae 19 anno domini 1576,” and preserved in Sadler’s 
Part -Books (Bodleian Library). He was a pupil of 
William Byrd, but nothing is known as to his origin and 
very little as, to the incidents of his career. In the account 
of the entertainments given at Elvetham by the earl of 
Hertford in 1591 in honour of Queen Elizabeth, it is 
stated that there was “a notable consort of six Musitions,” 

| whose music so pleased the queen “that in grace and 
| favour thereof, she gave a newe name unto one of their 
| Pavans, made long since by Master Thomas Morley^ then 
; Organist of Paules Church.” This statement, however, 
lacks corroboration, and if Morley ever held the post, he 
must have done so for a very short time. On 5th July 
1588 he was admitted Mus. Bac. at Oxford. Four years 
later (24th July 1592) he entered the Chapel Royal, where 
he successively filled the offices of epistler and gospeller. 
From the dedication to his first book of canzonets it 
seems that in 1595 Morley was married. His wife’s 
Christian name was Margaret, and before her marriage 
she apparently held some poBt in the household of Lady 
Periain, wife of the Lord Chief Baron of the Exchequer. 
On 11th September 1598 Morley received a licence for 
twenty-one years to print ruled music-paper and song-books 
in English, Latin, French, or Italian. His rights under 
this grant were assigned by him to various publishers. In 
Burgon’s Life of Gresham it is stated (ii. 465) that the 
registers of St Helen’s, Bishopsgate, show that Morley 
lived in that parish. This is inaccurate, and there is no 
proof that the family of the same name residing in St 
Helen’s between 1594 and 1600 was related to the com- 
poser. In the preface to his Plains and Eawie Introduction 
to Practicall Musicke (1597), Morley gives as one of his 
reasons for undertaking that work that he led a solitary 
life, “ being compelled to keepe at home,” presumably 
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opting to ill-health. On 7th October 1602 his place in 
the Chapel Royal was filled up, and on 25th October 1603 
administration of his goods was granted to his widow. 
This document (Act Book, 1603, fol. 171) describes him as 
u late parishioner of St Botolph’s near Billingsgate,” but 
the registers of that parish contain no entries relating to 
him. Morley was incontestably one of the greatest of the 
Elizabethan composers. His madrigals, canzonets, and 
ballets are as remarkable for their beauty as they are 
for their admirable workmanship, and his Introduction to 
PracticaU Musicke, in spite of its frequent obscurity, is an 
invaluable source of information as to the state of musical 
science in England at the end of the 16th century. His 
works are : (1) Canzonets to Three Voices (1593, 2nd 
edition, 1606; 3rd edition, 1631 ; German Translations: 
Cassel, 1612, and llostock, 1624) ; (2) Madrigals to Four 
Voices (1594, 2nd edition, 1600) ; (3) First Book of Ballets 
to Five Voices (1595. An Italian edition appeared in 
London in the same year, 2nd edition, 1600; German 
edition, Nuremberg, 1609) ; (4) First Booh of Canzonets 
to Two Voices ( 1595; 2nd edition, 1619); (5) Canzonets 
or Short Little Songs to Four Voices , selected out of Italian 
Authors (1597); (6) Canzonets to Five and Six Voices 
(1597) ; (7) A Plaint and Easie Introduction to PracticaU 
Musicke (1597; 2nd edition, 1608; 3rd edition, 1771); 
(7) Madrigals to Five Voices , selected out of Italian 
Authors (1598); (8) The First Book of Consort Lessons , 
made by divers authors , Ac. (1599; 2nd edition, 1611); 
(9) The First Book of Airs to Sing and Play to the Lute 
with the Base Viol (1600) ; (10) The Triumphs of Oriana 
to Five and Six Voices , composed by divers several authors 
(1601). Besides the above, services, anthems, motets, and 
virginal pieces by Morley are to be found in various collec- 
tions, both printed and manuscript. (w. B. s # .) 

Mormon Church. — The most conspicuous 
events in the history of the Church of Jesus Christ of 
Latter-day Saints (i.e. t the “Mormon” Church) since 
1880 concern polygamy. The Morrill Act of 1862 for the 
suppression of polygamy in the territories was inoperative 
owing to certain defects in the law, which made conviction 
uncertain, and to lack of strong public demand for its 
enforcement. From time to time other laws of increasing 
stringency were enacted to the same end. These measures 
were finally amended and supplemented by the Edmunds- 
Tucker Act of March 1887, which became a law without 
the President's signature. By it polygamy and cohabitar 
tion with more than one woman as wife were prohibited ; 
persons were disfranchised who could not, or would not, 
swear that they were guiltless of these offences ; woman 
suffrage, permitted in Utah by Act of Legislature in 1870, 
was forbidden ; the Mormon Church and the Perpetual 
Emigration Fund Company were disincorporated ; the 
property of these organizations was declared forfeited to 
the Federal Government, the proceeds to be devoted to the 
public schools — property actually in use for worship and 
similar purposes being exempt. Vigorous prosecutions of 
offenders were at once instituted. The Mormons were at 
great expense in attacking the validity of the Act, but its 
constitutionality was sustained by both state and federal 
supreme courts. Many of the most notable polygamists 
and eminent authorities of the Church escaped prosecution 
by hiding — in local slang, by “going on the underground.” 
The property confiscated in the territory of Utah amounted 
in value to about $1,000,000. The legislature of the 
territory of Idaho also struck at polygamy in 1885 by the 
“ Test Oath Act,” which disfranchised all persons belonging 
to any organization that should teach or encourage poly- 
gamy or unlawful cohabitation. A similar law was for a 
short time in force in Arizona. In July 1887, John Taylor, 
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president of the Mormon Church, died while in concealment 
in a small town near Salt Lake City, Utah. The apostles e 
administered the affairs of the Church until April 1889, 
when Wilford Woodruff, the senior apostle, succeeded to 
the presidency. The rigid enforcement of the law did at 
last what the Acts designed to accomplish. On 24th 
September 1890 President Woodruff issued the famous 
manifesto in which he said: “Inasmuch as laws have 
been enacted by Congress forbidding plural marriages ; . a 
I hereby declare my intention to submit to those laws, and 
to use my influence with the members of the Church over 
which I preside to have them do likewise . . . and I now 
publicly declare that my advice to Latter-day Saints is to 
refrain from contracting any marriage forbidden by the 
law of the land.” On the 6th of October following, the 
general conference of the Church approved the manifesto, 
and by resolution asserted that “ we accept his declaration 
concerning plural marriage as authoritative and binding.” 
These utterances were accepted as made in good faith, and 
prosecutions at once ceased. Most of the polygamists 
desisted from cohabiting with their plural wives, and, 
excepting a few cases, apparently not sanctioned by the 
Church authorities, no further polygamous marriages have 
since then taken place. Between 1 852, when the doctrine 
of polygamy was first openly promulgated, and 1890, about 
10 per cent, of the adult male members of the Mormon 
Church took plural wives, practically every man occupying 
a position of eminence or authority being a polygamist. 

In all, about 1200 persons were convicted of polygamy or 
unlawful cohabitation in the territories of Utah, Idaho* 
and Arizona. The usual penalty was a fine of $300 and 
confinement in the penitentiary for six months. Under 
the “test oaths” nearly 12,000 wore disfranchised. On 
the 4th of January 1893, in response to a petition from 
the officials of the Church, pledging the membership 
thereof to faithful obedience to the laws against polygamy, 
etc., and begging amnesty, the President of the United 
States, Benjamin Harrison, issued a general pardon to all 
liable to the penalties of the Edmunds-Tucker Act, who 
had abstained from offending since the 1st of November 
1 890. On the 25th of September 1 894 President Cleveland 
also granted full amnesty to all who were under political 
disability for violating the anti-polygamy laws, and wdio 
had been law-abiding since the 1st of November 1890. 

One of the conditions on which Utah was admitted to 
statehood in 1896 was that polygamy should be prohibited by 
an article in the state constitution, repealable only with the 
consent of the United States and of the people of the state. 
Although the practice of polygamy has been suspended 
by the Mormon Church, the doctrine is still a valid one. 
That polygamous relations were not entirely abandoned by 
individual Mormons is shown by a few convictions since • 
1890, and in the passing of an Act by the first state 
legislature in 1896 legitimizing all childreu born of plural 
wives previous to the 1st of January 1896. In March 
1896 the escheated property of the Church still in 
possession of the United States Government, amounting to* 
$285,000, was restored. About $450,000 in the aggregate 
had been preyiously restored in instalments. The remainder 
had been consumed in fees and other expenses of managing. 

The Emigration Fund Company was never reorganized. 

The Church as a whole was not again incorporated, its 
legal business being transacted by its president as “ Trustee- 
in-trust for the body of religious worshippers known as the. 
Church of Jesus Christ of Latter-day Saints.” Each 
“ ward,” or administrative unit, has been incorporated, its 
executive head being known as “ bishop.” 

On the 6th of April 1893 the Mormon temple in Salt 
Lake City was completed and dedicated. Work on this- 
building had been in almost continuous progress for fortjr 



MORMON 

year#. The cost was approximately $3,000,000. There 

• are three other temples in Utah, in Logan, Manti, and St 
George respectively, which though costly are smaller and 
less elaborate. These edifices are not used for public 
assemblies of any kind, but are arranged for the secret 
performance of the sacred rites of baptism, of marriage, of 
baptism in behalf of dead ancestors and friends, and of 
“ endowment,” or the higher ordinances of the Church, 
e President Woodruff died in 1898, and was succeeded in 
office by Lorenzo Snow. President Snow died in October 
1901, and was succeeded by Joseph F. Smith, nephew of 
Joseph Smith, the founder of the Church. Missionary 
activity has always been one of the most important policies 
of the Church. Most of the male members are expected to 
spend a season away from home preaching the tenets of 
the Mormon faith. Two years is the usual term. Mission- 
aries to foreign countries, who must learn a new language, 
often remain three years or even longer. Zealous and 
efficient men frequently serve more than one term. These 
missionaries are usually young men, who pay their own 
expenses, even buying the tracts, pamphlets, and books 
they distribute. In 1901 nearly 2000 Mormons were in 
the mission field, a few of whom were women. Formerly 
a I>erson when “ called ” must go, regardless of financial or 
family considerations. The system is maintained partly to 
gain converts and partly as a discipline to the missionaries. 
At the beginning of the 20th century the growth of tho 
Church through converts did not seem so great, proportion- 
ally, as at some previous times. The missionary work is 
thoroughly systematized. There are fourteen organized 
“ missions,” viz., the Eastern States (United States), tlio 
Northern States, the Southern States, tho South-western 
States, California, Great Britain, Switzerland, Germany, tho 
Scandinavian countries, Hawaii, Australia, New Zealand, 
and Samoa. In 1901 Japan was added. Until about 
1892 most converts from nearly all parts of the world, the 
Pacific Islands being the chief exception, emigrated to 
Utah or adjacent states and territories, where work and an 
opportunity to make comfortable homos were provided. 
Since then the policy, in general, has been to encourage 
converts to remain at home and so form centres for 
spreading the influence of Mormonism and for lessening 
the difficulties of missionaries in their travelling work. 
Emigration has been greatly assisted by the Perpetual 
Emigration Fund Company. This society, organized in 
1849, incorporated in 1851, and dissolved in 1887, pro- 
vided means, in whole or in part, to indigent converts 
for transportation to Utah, the aid being regarded as a 
loan to be repaid whenever the assisted immigrant should 
become financially able. Over 50,000 persons have received 
benefits from the company. 

► The looked-for Zion of the Mormons, where the final 
11 gathering ” shall be, is not Utah but western Missouri, 
the city of Independence being regarded as the centre. 
The principal administrative divisions of Mormondom, 
where the Church is fully organized, arc known as “ Stakes 
of Zion,” the figurative name being suggested by the 
stakes that hold a tent firm. There are about fifty of 
these “stakes” in the western i>art of the United States, 
in Alberta, Canada, and in Mexico. In 1901 the Church 
had about 300,000 members, of whom 200,000 lived in 
Utah, where they constituted about three-fourths of the 
entire population of the state; 60,000 were found in 
• neighbouring states, and 40,000 were distributed in other 
parts of America, and in Europe and the Pacific Islands. 
Public schools, although early established in the Mormon 
settlements of Utah, were slow of development In 1888 
President Woodruff began active measures to institute 
Church schools. In a few years a well-organized system 
was in operation, under control of the general Church board 
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of education. Many of the “ stakes ” support academies, 
which when completely developed will conduct full high 
school courses. Three institutions, the Brigham Young 
Academy at Provo, the Brigham Young College at Logan, 
and the Latter-day Saints' University at Salt Lake City 
(until 1901 known as the L. D. S. College), attempt college 
work and offer degrees. These were founded prior to 
1888, but were put under the control of the general board. 
In some communities where the Mormons are in consider- 
able majority these Church academies supply the place of 
public high schools. 

The industrial policy of Mormons is summed up in the 
word “ co-operation,” It was the aim of the early leaders 
in Utah to make their people self-reliant and independent 
of non-Mormons. The virtue of mutual helpfulness was 
therefore inculcated. Companies of settlers were sent to 
the richest valleys of the inter-mountain region wherever 
the soil could bo most easily irrigated. Each company 
was selected with care to include artisans of all the indis- 
pensable crafts, and the people, closely bound by common 
ties, lived like members of a family. They enclosed 
great tracts of land for the use of the community, appro- 
priated tho water of convenient streams, and exchanged 
products and labour. President Young tried to provide 
that each family in towns should own at least an acre, 
and each family in farming districts fifteen or twenty 
acres. He believed that a comparatively small estate 
well cultivated was better than a large farm badly cared 
for. People were taught to shun debt, and mortgages 
were almost unknown. The result of this was shown in 
1900, when 60 per cent, of the families in towns and 
cities lived in their own homes, and 91 per cent, of 
the farmers tilled their own soil. On their arrival, Mor- 
mon immigrants were made up into new companies for 
settlement, or were distributed among the older places 
according to the needs of tho several communities. Men 
of almost every skilled trade were found among the early 
inhabitants of Utah. In caring for the poor the Church 
was a vast labour exchange, and kept in touch with the 
industrial necessities of every locality, and wherever men 
needed work or work needed men, the want was supplied. 
Home production of everything requisite was encouraged 
by President Young, and under his influence a great 
variety of industries was fostered. The building of a 
railway through Utah in 1869 made possible the competi- 
tion of cheaper and better goods from the East, and many 
promising enterprises perished. For twenty years after 
the settlement of Utah, barter was the chief means of 
exchange, and, as it permitted readier local transactions and 
compelled tho Mormons to be less dependent on Gentiles 
non-Mormons), the system was encouraged long after 
it might have been supplanted by a more extensive use of 
money. The existence of precious metals was early dis- 
covered in Utah. But fearful that a mining mania would 
result in utter neglect of farming, with consequent dis- 
tress, if not famine and starvation, Mormons wefe practi- 
cally forbidden to open mines. Mining was therefore 
developed almost wholly by Gentiles, and for many years 
was carried on by them. 

Until three years after the Mormons reached Utah 
there were no shops in the territory. The most flourish- 
ing stores were first conducted in Salt Lake City by 
Gentiles, who, possessing capital and credit, had a mono- 
poly and practised extortion. These merchants did nothing 
for the improvement of the town, and spent their money 
elsewhere. This eventually led to the establishing of co- 
operative companies in nearly every settlement, the shares 
of which were widely distributed in small lots among great 
numbers of holders in the different communities. The 
prices of goods were made reasonable, and all profits 
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beyond a certain percentage were devoted to the erec- 
tion of new and substantial store buildings and to other 
enterprises, which gave work to the people and tended 
to improve the towns. The Church authorities used their 
utmost power to further these concerns. At one time there 
existed no fewer than 200 of them, but they gradually 
grew less popular, and individual firms and merchants, not 
always Mormon, opened businesses, and by 1880 controlled 
the bulk of the trade. Some of the co-operative shops 
closed. Others consolidated, until in 1900 they did not 
exceed 60. The shares, too, generally gravitated into the 
hands of comparatively few, and were even sold to Gentiles. 
The co-operative establishments conducted business on such 
conservative lines and with such punctilious regard for all 
obligations that no concerns in the country enjoyed higher 
credit in the commercial world. The most successful of 
these establishments is the Zion’s Co-operative Mercantile 
Institution in Salt Lake City,* organized in 1868, incor- 
porated in 1870 for twenty-five years, and reincorporated 
in 1895 for fifty years. The original capital was $220,000, 
which has been increased to $1,077,000, partly by stock 
dividends representing cash accumulations. From the 
date of its founding to June 1901 it has paid over 
$2,550,000 in dividends. The net transactions amount 
to $4,000,000 per year. Besides maintaining mercantile 
departments in which nearly every commodity is sold, the 
company engages in the manufacture of shoes and of 
clothing. It has branches in Provo and Ogden, Utah, 
and Idaho Falls, Idaho. Its stockholders number 600. 

With the opening of many rich mines and the building of 
railways, isolation has become no longer possible. Popula- 
tion has rapidly increased, and life has grown more complex, 
and whatever was socially or economically distinctive among 
Mormons has slowly disappeared. (a. h. m.) 

Morocco (El Maghrib el Aksa, “The Farthest 
West,” i.e.f of the Mahommedan world), bounded on the 
N. by the Mediterranean, on the E. by Algeria, on the S. 
(indefinitely) by the Sahara, and on the W. by the Atlantic 
as far south as Wad Draa. It is the only North African 
state retaining its independence, and therefore presents 
peculiarly interesting' features. The climate is good, and 
produces a hardy race. Shielded by the Atlas from 
the hot winds of the Sahara, the coast of the Atlantic 
offers great attractions to those suffering from chest 
complaints. Tangier is already a recognized health-resort, 
and Mogador and Rabat await development as such. 
Rain falls only between September and April ; on the 
Atlantic coast it is brought by the south-west wind, and 
on the Mediterranean sometimes also by the east wind, or 
sharki, otherwise dry and somewhat trying to invalids. 
The wonderfully temperate climate of Mogador is due in 
a great measure to trustworthy trade-winds. In Tangier 
and Mogador the summer heat is rarely oppressive, never 
injurious, as the thermometer seldom rises over 80° F. 
or sinks below 40°, although inland the extremes are much 
greater ; and while on the plains or in low-lying cities the 
heat grows intense, snow gleams on the Atlas all the 
year round. 

Three races inhabit Morocco, and members of two 
others are continually introduced. The aboriginal Berbers 
occupy the mountainous districts, where they still maintain 
a degree of independence. The plains are for the most 
part occupied by Arabs, introduced in the 11th and 12th 
centuries, or by the mixed race to which the majority 
of the dwellers in towns belong, called by foreigners 
“ Moors,” from the old Latin “Mauri. 11 The third race 
is the Jewish, of which the original stock dwells inland, 
speaking Arabic and Berber, the majority of the more 
modern arrivals, expelled from Europe, having remained in 


the ports, where they still speak Spanish The slave trade 
with the western Sudan maintains a small proportion of t 
negroes, intermarriage with whom has produced bronzed 
types, for both Berbers and Arabs are white - skinned. 

On the coast there are small colonies of Europeans, chiefly 
engaged in trade. The largest of these colonies, princi- 
pally Spanish, is found in Tangier. The most widely 
spoken language is Berber, varying in dialect, but the 
language of the Government and creed is Arabic, for tha 
religion of the empire is IslAm, the Moors being among 
the strictest followers of Mahommed. The divisions 
of the East are unknown, and their tenets include the 
principal teachings of both Shias and Sunnis, but, as 
employing the MAleki ritual, they must be classed with 
the latter. Recognizing their own sultan as Amir el 
Mft'minln (Commander of the Faithful) and Khalifa of 
God on earth, they acknowledge no other claimant, and 
have few dealings with the Turks, whom they consider 
corrupt. They have not yet given way extensively to 
strong drink, and the use of tobacco is also frowned upon 
and forbidden by law. The Moors are bigoted even when 
friendly. 

Population . — The number of the population has never 
been known, and while so large a portion of the empire 
remains unexplored, statistics must be represented by 
conjecture. Estimates in this case vary from five to ten 
millions, the majority of whom are pastoral and agricul- 
tural. There are only three great inland cities, each of 
which in turn serves as metropolis — Fez, Mequinez, and 
MarrAkesh. The towns next in importance are the 
seaports of Tangier, Mogador, Casablanca (Dar el Baida), 
Azaramtir, Mazagan, Saffi, Salli- Rabat, Laraiche, and 
Tetuan. On the Mediterranean shore, along the coast of 
Er-Rif, the Spaniards have for centuries possessed Ceuta, 
Peiion de Velez, Alhucemas, and Melilla; in 1848 they 
appropriated the Zaffarine Islands. Inland the only 
other important cities are the sacred towns of Zarhdn, 
SheshAwan, and WazzAn (the last-named of which alone is 
open to Europeans), and the minor towns of El Kasai, 
Sifrfi, Tfiza, Dibdfi, and Oojda in northern Morocco 
(once the kingdom of Fez) ; DamnAt, El Kid, Sidi Rahal, 
ZettAt, and Amzmiz in central Morocco (once the kingdom 
of MarrAkesh) ; Tarudant, Agadir Ighir, High, Tiznit, and 
Glimin in southern Morocco (once the kingdom of Sfis), 
and the districts of TafilAlt and other Saharan oases 
beyond the Atlas. 

History . — The history of the Moorish empire com- 
mences with the settlement near the Roman ruins of 
Volubilis in a.d. 788 of Idrees the elder, one of the 
fugitive descendants of Mahommed, during the struggles 
between rival claimants of the khalifate. IslAm had 
then been established in these parts for eighty years, * 
but Idrees and his son, Idrees II., the builder of Fez, 
extended its influence, uniting the Berbers into a 
kingdom. Their line controlled a limited portion of 
northern Morocco for nearly two centuries, in part sup- 
planted by the MiknAsk in 917, until displaced by 
the MaghAwk in 988. These two dynasties were 
exterminated in 1067 by Yfisef I. (bin Tashfin), 
founder of the MurAbti (“ Almoravide ”) dynasty of 
Berbers, who added the remainder of Morocco, most of 
Spain and Portugal, and Tlemgen. In 1147 their power 
was overthrown by a religious leader, *Abd el Mfl'min, 
at the head of the MuwAhhadi — t.e., Unitarian — horde • 

(“ Almohades ”), under whom the Moorish empire 
reached its zenith at the close of the 12th century. 

It then included, in addition to the MurAbti realm, 
what now are Algeria, Tunisia and Tripoli, extending to 
the frontier of Egypt, which they were prevented from 
occupying by the rise of Saladin. Before the middle of 



MOROCCO 


839 


the 13th century they had been driven out of Spain, and 
• had lost all but what is now known as Morocco, whence, 
between 1217 and 1269, they were ousted by the Beni 
Marin (“ Marinides ”). These retained nominal power for 
three hundred years, but during their third century they 
became so enfeebled that all continuous record is lost. A 
branch of the same family, known as the WaUsi, reigned 
in northern Morocco (kingdom of Fez) from 1471 to 
1§48, when the whole country passed into the hands of 
the Sa'adi Shereefs who had occupied southern Morocco 
(kingdom of Marrakesh) since 1521. Their rule lasted 
but a century, for between 1630 and 1668 they were 
gradually replaced by another family* of Shereefs, the 
Fildli, which is the ninth and reigning dynasty. Of this line 
the Sultan reigning in 1902 — Mulai (“ my lord ”) ‘Abdul 
‘Aziz IV. — was the fourteenth. He succeeded his father, 
El Hasan III., in 1894, at the age of fourteen, the empire 
being governed for the first seven years by a regent. 
His Shereefian Majesty, or The Lofty Portal (“Sublime 
Porte ”), as he is officially styled by Europeans and natives 
respectively, is married and has sons. 

An excellent sketch of the Sultan Mulai ‘Abdul ‘Aziz 
and of his court was given in The Times of 10th June 
1901, by a correspondent who wrote from 
lad Tangier on 12th May, A propos of the special 

court, * embassy which was being sent to congratulate 
King Edward VII. on his accession to the 
throne. We give the following extract from that 
article : — 

“ Mulai Abdul Aziz succeeded to the throne on the death of his 
father, the late Sultan Mulai Hasan, in 1894. At the time of his 
father’s death young Abdul Aziz was in Rabat with his mother, a 
Circassian lady, ana it was there that he was proclaimed. Mulai 
Hasan died during a punitive expedition in the central provinces 
of his country ; but, owing to the extraordinary cwmbiiity of Si 
Ahmed Ben Musa, the chamberlain, his Shereefian Majesty’s 
death was concealed from the world, and for two days even tne 
palanquin bearers imagined that they were carrying a living, 
though ill, Sultan, and never suspected that their burden was a 
corpse. Two days were sufficient for the wily chamberlain. It 
gave him time to proclaim young Abdul Aziz in Rabat, and to 
lay the foundations of his plans by which he afterwards became 
Vizier and practically Sultan, while the real holder of the title 
was kept hidden away in the palace. But Mulai Abdul Aziz had 
an elder brother, Mulai Mohammed, who had been Viceroy of the 
South, and who by his generosity— with other people’s money — 
and by his libertine ways, was extremely popular with the general 
public. A rising in his favour occurred, but the iron will of the 
Vizier Si Ahmed crushed it, and even to-day (1901) the prisons 
are full of the tribesmen who rose, while Mulai Mohammed him- 
solf lives in confinement in Mekinez. The Vizier died in 1900, 
still in possession of his great influence, and leaving to be con- 
fiscated by his royal master a huge fortune, amounting, it is said, 
to some millions sterling, every penny of which had been squeezed 
and extorted from the wretched population of the country. His 
death gave Mulai Abdul Aziz, then some nineteen years of ajap, 
* an opportunity of emerging from his almost enforced seclusion 
and or exercising his authority. for up till this period his identity 
had been entirely overshadowed by that of his powerful and cruel 
Vizier. Since the death of Si Ahmed he has certainly come 
forward, and the northern blood inherited from his Circassian 
mother has rendered him not a little susceptible to European 
influence, though possibly not to his own advantage. The Moorish 
Sultanate is so essentially a religious one, depending upon that 
descent from the Prophet which confers the title of Amir el- 
Mumenin— Commander of the Faithful— that any change in the 
regime of the court would at once raise the antagonism of the 
large and fanatical religious faction. At present these progres- 
sive tendencies have done little more than interest his Shereefian 
Majesty in European inventions. He rides a bicycle, photo- 
graphs, and eirioys the cinematograph. So lavish has he been in 
• obtaining all the newest inventions and toys of Europe that one 
trading Jew alone, who brought him a real circus to the capital, 
has received some £20,000 of the country’s revenue, drawn from 
the custom-house of Mazagan. It is the custom, unfortunately, 
for Oriental monarchs to hoard their private fortunes and to draw 
upon the resources of their country for their private amusements. 
In appearance Mulai Abdul Aziz is tall and well-built. In bearing 
he is very dignified. On public occasions, in his loose white 


robes, he looks, and is, a Sultan. His life is one of great sim- 
plicity. He nses at dawn and prays at the regular stated 
intervals throughout the day. His mod is simple, and eaten, 
aooording to the custom of his country, without knife and fork. 

“ The position of a Sultan of Morocco never allows him to come 
into actual touch with his subjects, and the principal power 
therefore rests with the Grand Vizier. The present (1901) holder 
of this important office, though he prefers to call himself the 
Minister of War, is a young and energetic man, Raid Mehedi el 
Menebhi, who was in former days an understudy of Si Ahmed. 
His influence is all-powerfol, ana it was through his agency that, 
in April 1901, the elderly H&i Mukhtar, the nominal Grand 
Vizier, a refined and honest old man, who had done all in his 
power not to be appointed, was sent a prisoner to Fez, while all 
his property was confiscated. He knew a year before, when he 
received his appointment, what his fate would be. Such falls 
from power are of everyday occurrence in Morocco. No man 
knows his fate until the fatal day arrives, and the writer has been 
the guest of a great local governor, whose stables were foil of 
splendid horses, and who was served by a horde of attendants and 
servants— and within a month he has given in charity a loaf of 
bread to the same governor’s son, begging in the streets, while 
the father lay dying iu prison. The son of another great official, 
whose wedding attracted thousands of tribesmen, and whose 
generosity was unsurpassed, was met by the writer within a year 
loading the baggage mules of a European envoy amongst the 
muleteers of the Sultan s army. No complaint, no despondency 
— merely the recognition that the wheel of fortune had turned ! 

“ It is a picturesque court, that of the Sultan of Morocco. The 
great palace sauares and courtyards, topped with tho iridescent 
green-tiled roofs, the miles of fortified gardens, tho high window- 
less walls, all present an appearance of unfathomable mystery. 
Seldom, indeed, do men penetrato within, for tho precincts are 
sacred to the rule of women. Even the ministers of the Great 
Powers, on their periodical embassies to the Moorish court, see 
little more than the outside walls and the great green gates. At 
private audiences with the Sultan tho visitor is lea through 
tangled vine-clad gardens to some little Bummer-house, rich in 
exquisite plaBter-work and tiles, half-ruined, perhaps, and yet a 
gem, where, under a ceiling gorgeous in colours ana gilding, sits 
the almost pathetic figure of the Sultan. The Grand Vizier 
stands by his master’s side, and without the doorway, out of 
sight of their sovereign, are seated half a dozen soldiers awaiting 
oraers. And all around the tali dark cypresses shoot up their 
pillar- like forms. Very different is tho public reception of the 
accredited ministers of Europe — very different and more humili- 
ating. The Sultan is mounted, seated on horseback under his 
umbrella of state, surrounded by his courtiers and preceded by 
his officers of state. His led horses champ their bits and wave 
their marvellous manes and tails, and the sun glitters on the 
lances of the spear -bearers and the gold -embroidered saddles. 
The empty green-and-gold brougham, part of all processions, 
creaks and groans as it is brought into position, and in front of 
it all, Irare-headed in tho bright sunshine, and on foot, stand the 
envoys of the emperors and kings of Euroj>e. A blare of trumpets, 
a banging of salutes, and the Sultan and his procession disappear 
through the great palace gates, and the reception, as picturesque 
as it is humiliating, is over. ‘ 

“ The Sultans ofMoroceo usually divide their time between their 
southern and northern capitals, Marrakesh and Fez respectively. 
They are great undertakings, these flittings of Sultans, for, with 
their army, their court, ana their hangers-on, the imperial party 
often numbers some 30,000 or 40,000 persons. His Shereefian 
Majesty’s progresses through the country leave poverty, destitu- 
tion, and famine behind them, for, like locusts, they eat up 
everything. The one hope for Morocco lies in its young Sultan. 
He has already shown signs of a desire for the improvement of 
his country.” 

Government — The Moorish government is a limited 
autocracy, the theoretical power of the sultan or emperor 
being greatly circumscribed by the religious influences 
which in a measure support him, and by the unpaid 
official proletariat with which he is surrounded, whose 
intrigues, in conjunction with those of European Powers, 
effectually check all progress. There is no regular assess- 
ment for taxation, but such organized spoliation as may 
be required for public or private ends. Centering in a 
group of wazeers, the administration radiates through 
despotic local governors to sheikhs and an unpaid police. 

Army . — A half-organized army, service in which is partly 
hereditary, partly forced, is periodically employed in collecting 
taxes at sword-point, and in “ eating up ” the provinces ; with it 
the Sultan goes forth to war each summer, spending the winter 
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i * one of his capitals. Ho has no army adequately trained 
for effective defence, and the “ Armstrongs ” at Tangier and 
“ Krupps " at Rabat are nselcss by themselves. Tne only 
approach to a regular army consists of certain hereditary troops, 
the Bokhara (black), the Udhia (mulatto), the Ashragah and 
Ashrdrdah (white), and the Gaisli, who form a body of police, 
Makhhdznia (mixed), all of whom are horsemen. The infantry 
(Askdria) are mostly rough, ill-trained levies, summoned each 
year for military expedition* against recalcitrant tribes ; they are 
of varying numbers, only a small portion being well trained under 
an English instructor and French and Italian military missions. 
No accurate estimate can be formed of the total available forces, 
and the arms are of every pattern. There is no navy. 

In these circumstances it is surprising to find that foreigners 
eqjoy protection and liberty wherever the Sultan’s writs run, that 
is to say, on the plains, but it is still more surprising to find that 
by treaties of long standing they aro enabled to secure protection 
for natives having charge of their interests, without which trade 
would he impossible. The desire for this protection from rapacity 
induces the natives to offer premiums for such employment, and 
this in its turn leads to abuses unavoidable without further regula- 
tion, although much has been done towards this end since the 
Madrid Convention which met in 1881 for the purpose of discussing 
this question. Foreigners leaving the beaten tracks (there are no 
roads) are required to employ a policeman (malchdzni) to guard 
their persons and to prevent their attempting exploration. All 
the Powers are represented in Tangier by diplomatic and consular 
officials, who exercise independent jurisdiction over their respective 
fellow-subjects, to the frequent confusion of justice. The evidence 
of lion- Mahommodans is not accepted in Moorish courts, where 
venality reigns, and unprotected Jews suffer constant injustice, 
besides daily indignities, for which they repay themselves by 
superior astuteness. 

Education . — The level of education could hardly bo lower, 
although most males have an opportunity of learning at least to 
recite or read the Koran, if not to write. Only traders trouble 
about arithmetic. Youths who desire to pursue their studies 
attend colleges in Fez or olsewhere to acquire some knowledge 
of Mahommedan theology, logic, composition, and jurisprudence, 
beyond which information is considered superfluous. The intel- 
lectual accomplishments of the Moors of the Middle Ages have 
boon greatly over-estimated. The stars of their brightest period 
in Spain were Jews or Spaniards, who were sometimes persecuted 
for attainments which have, by strange perversion, shed a lustre 
on their persecutors, to whoso creed they only adhered by com- 
pulsion. The social condition of Morocco is that of all Mahom- 
medan countries unaffected by tho influences of Christendom, such 
as Upper Egypt, Central Asia, and Arabia, but even in Morocco 
it is becoming oorrupted rather than improved by intercourse 
with Europeans on tho coast. 

Produce.— Tho natural products remain almost entirely unde- 
veloped. Numerous attempts have been made of late years to 
obtain concessions for mining and other exploitation, but in All 
the Government sees farther complications with Europe : if, by 
wholesale bribery, any grant is obtained, a nullifying clause is 
inserted, or the first occasion is seized to raise anew insuperable 
obstacles. Agriculture, being in native hands, is less restricted, 
but so many difficulties are placed in the way of exportation, that 
the most prolific ceroals are raised in quantities hardly exceeding 
the local demand, and falling short of it in years of drought. 
Periodical famines are the result. The breeding of horseB or 
cattle, and the rearing of birds for European markets, suffer in 
the same way, but increase in spite of restriction and heavy dues. 
One of tho most promising developments of recent years has been 
tho growing supply of chickens, eggs, and fruit to Europe, even 
to England. The fisheries also are capable of great expansion, 
and are at present almost entirely in tho hands of Portuguese 
and Spaniards. 

Manufactures. — Tho manufactures are few, and the most 
famous— leather— is now either exported undressed to Marseilles 
or Philadelphia, or is counterfeited by machinery in London or 
Paris. With the exception of a few slippers and shawls supplied 
to Moors established in the Levant, its manufactured exports con- 
sist principally of carpets, rugs, trays, arms, and “curios ” for 
decorative purposes. For home use tlie Moors do much spinning, 
weaving, and dyeing, chiefly of wool ; but although it is possible 
to dress superbly in native-made articles, every year sees an 
increasing importation of Manchester and Yorkshire goods, 
rivalled by tho cheaper products of Barcelona and Austria, in the 
last case with great success. Next to “ cottons,” the import upon 
which most duty is paid is green tea, transhipped in London ; 
then come sugar of French, Belgian, or English manufacture, and 
candles from the same sources. Hardware follows, but machinery 
holds a very low place. 

Commerce.— The commerce is almost entirely shared thus : Great 
Britain, one-half; France, one-quarter; Germany and Austria, 
one -tenth ; and Spain, one -twentieth. The fluctuation in its 


volume ie m slight that it me y almost be regarded as stationary. 
Everything depends upon the state of the crops, and this in tnrn 
depends upon the rainfall, but even a good year is sometimes to a r 
great extent wasted by internal dissensions. The average annual 
export trade of the empire may be reckoned at rather under 
£1,000,000 sterling, and the average import trade as rather over 
that sum, the figures having stood in 1873, with phenomenal 
crops, at £1,553,446 and £934,478 respectively, and at an average 
during succeeding years of about £900,000 and £1,000,000 re- 
spectively. At the same time, in the absence of adequate banking 
facilities, the amount of specie exported and imported ranges cpt 
of all proportion to the difference between these figures, and the 
constant variations in exchange and currency are serious impedi- 
ments. But none of the figures supplied can be regarded as more 
thAn approximate, by reason of the meagreness and imperfection 
of the records available, and the constant evasion of customs dues 
by bribery And false invoices— not to montion ordinary smuggling 
—so that the actual bulk of the trade is greater than itnere 
appears. The following are the official returns of exports and 
imports for the year 1900 : — 


Ports. 

Exports. 

Imports. 

Totals. 

Tangier . 

Tetuan . 

Laraiche . 

Rabat 

Dar el Baida . 
Mazagan , 

Saffi . . •. 

Mogador . 

£386,274 

4,360 

47,033 

20,071 

397,730 

860,677 

143,438 

407,692 

£481,356 

33,586 

114,693 

95,440 

291,289 

281,690 

83,073 

246,231 

£867,680 

37,946 

161,726 

116,611 

689,019 

642,267 

226,511 

653,823 

Total . 

£1,767,075 

£1,627,868 

£3,894,483 

Share of Great Britain 

£634,478 

£888,251 

£1,422,729 


Communication . — The facilities for communication with the 
outside world have become greatly extended. Regular and more 
frequent steamship services now link Morocco with London, 
Antwerp, Hamburg, Lisbon, Cadiz, Gibraltar, Malaga, Barcelona, 
Marseilles, Genoa, Oran, Malta, Alexandria, the Canaries ana 
Madeira, Rio Janeiro and Montevideo, and, by transhipment 
at Gibraltar — only three hours from Tangier — with all great 
ports, East and West. The tourist traffic in particular has grown 
exceedingly, but shows itself still in its infancy. Great Britain, 
Spain, France, and Germany have postal agencies, and run com- 
peting courier mails along the coast, while Great Britain and 
Spain have laid telegraphic cables from Gibraltar and Tarifa 
respectively to Tangier ; but the extension of wires inland, save 
for telephones and electric light, is still prohibited. At the 
same time the means of internal communication remain unim- 
proved. Travelling in tho interior is what it was a thousand 
years ago. Several courier services have indeed been established 
to inland towns, but rather as a speculation in postage stamp 
issues than for public benefit, though some have now been taken 
over by foreign j>ostal authorities. 

Finance .— Banking is rarely resorted to, except in underground 
hoards, though a few enligh toned natives know the value of 
British Consols, and the local Jows continue to transact financial 
operations with convenience to their clients and considerable 
satisfaction to themselves, in tho manipulation of the exchange 
and the calling in or pouring out of debased Spanish coinage. 
One innovation has been the repeated issue of a Moorish coinage 
of corresponding denominations, minted in France and Germany, 
and tho introduction on the coaBt of Spanish copper. Moorish 
weights and measures continue to vary from town to town, but 
in the foreign trade the decimal system has almost entirely 
superseded tne native chaos. Credit is allowed by European 
bouses at their peril, and in some lines profits are cut ruinously 
fine or done away with altogether by dishonest practices, many 
arising out of the long credit in vogue. 

Missions . — The moBt striking sign of the times in Morocco 
has been the almost concurrent though independent introduction 
of the press and evangelical missions. The Franciscans had for 
six and a half centuries done brave work in the country, since 
the founder of their order offered himself for that task in 1214, and 
many of them, including several British and Irish missionaries, 
had suffered martyrdom, but they have long abandoned attempts 
to convert the Moors. The London Jewish Society was estab- 
lished in Mogador in 1875, and since 1883 various Protestant 
agencies have commenced operations, and now support between 
them some ninety missionaries, male and female, including doctors 
and nurses. 

The Press. — Journalism is entirely foreign, and was introduced 
in 1883, at the same time as the printing-press, Spanish, French, 
and English newspapers being establish^ in quick succession. 
These have done much to make the true state of Morooco known. 
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Attempts to establish Hebrew and Arabic papers have hitherto 
failed. The late Saltan even went so far as to set up a lithographic 
establishment in Fez, from whioh a valuable series of Arabic 
theological, legal, and historical works have been issued, but most 
noteworthy of all is the publication in Cairo in 1895 of an Arabic 
history of Morocco, in four volumes, by a native of Salli, Ahmad 
bin Khalid en-N&siri. Other forward steps have been taken in the 
production of several important volumes on the country, and in 
serious attempts to explore the Atlas. The vicomte de Foucauld 
has attained the first place by his intrepid journeys as a Jew 
through the forbidden regions, and by his workmanlike geo- 

S aphioal reeords ; the late Joseph Thomson did good work in the 
•eat Atlas, though within a limited area ; the vicomte de la 
Martin i^re has excavated some of the Roman remains ; and Mr 
Walter B. Harris made a bold journey to Tafildlt. An equally 
important service was rendered by the compilation by Sir R. 
Lambert Playfair and Dr Robert Brown of an invaluable 1 Biblio- 
graphy of Morocco, containing over 2000 entries. 

Authorities. — Besides the works named in the ninth edition, 
the prinoipal contributions to the history are : — Native : — Ibn 'Abd 
el HIkim, embracing the period from a.d. 690 to 760 (tr. Jones). 
Gottingen, 1858. — Abd el WAhid el MarrAkeshi (1149- 
1224), tr. E. Faqnan in the Revue Africaine , 202-7. 1891.— 
Ra6d el Kartds (788-1826), tr. Baumiek. Paris, I860.— El 
MakkAri (710-1600), tr. Gayanuos. London, 1840.— El UfrAni 
<1631-1812), tr. Houdas. Paris, 1889 ; and En-NAsiri, not yet 
translated (710-1894). Cairo, 1896.— Foreign:— Mouktte. HU- 
toire dee Conqucstcs de Mouley Archy , Ac. Paris, 1683. — De el 
Puerto. MUaion HUtorial de Marruecos. Seville, 1708. — 
Busnot. Histoire du Regne de Muley Ismail. Rouen, 1714. — 
Mas Latrie. TraiUs dc Paix, Ac., 3 vols. Paris, 1866-72 ; and 
Relatione et Commerce de VAfrique Septentrionale . Paris, 1886. 
— Mercier. Hietoire de VAfrique Septentrionale, 8 vols. Paris, 
1888-91. — Meakin, Budgett. The MoorUh Empire, a Hietorical 
Epitome, London, 1899, whioh contains critical notices of all 
important books on Morocoo. Geography : — Leo Africanub. 
Della Deecrizione dell * Affirica. Venice, 1626 ; tr. John Poky, 
London, 1600 ; ed. Dr Robert Brown for the Hakluyt Society, 
1890. — Marmol Carvajal. Descripcion General de Africa. 
Granada, 1673. — Uiirestazu, F. de A. de. Viajee por Marruecos. 
Madrid, 1877.— Bonelli, Captain E. El Imperio de Marruecos. 
Madrid, 1832. — De Cuevas, Tii. Estudio , . . dc Laraiche. 
Madrid, 1884.— Erckmann, Captain. Le Mwroc Moderns. Paris, 
1885. — Przzi, Rafael. Los Presidios Menoree de Africa. Madrid, 
1893.— Meakin, Budgett. The Land of the Moore. London, 
1901. Travel Lenz, Oscar. Timbuktu, Ac., 2 vols. Leipzig, 
1884 (Fr. tr. also). — Dk Foucauld. Reconnaissance au Maroc . 
Paris, 1888. — Thomson, Jobeph. Travels in the Atlas, Ac. 
London, 1889. — Martini Icre, H. de la. Journeys in the Kingdom 
of Fez. Paris, 1889. — Harris, W. B. Tafilet. London, 1895. 
Ethnology Pbllow, Thos. Captivity and A dventures. London, 
1730 ; ed. Dr Robert Brown, London, 1890.— HOst, G. Eftcrct- 
ninger om Marokos og Fes. Copenhagen, 1779. — Jackson, 
James G. An Account of the Empire of Morocco. London, 1809. 
—Meakin, Budgett. The Moors. London, 1902. Language : 
— Lerchundi, Rev. JosA. Rudimentos del drabe . . . de Mar - 
rueeos. Madrid, 1878 ; Tangier, 1891 ; and Vocabulario Espartol- 
Ardbigo . Tangier, 1892. English translation of the former by 
J. MaoIver MacLeod. Tangior, 1900.— Meakin, Budgett. 
An Introduction to the Arabic of Morocco (Vocabulary, Ac.) 
Tangier, 1890. — Baldwin, Miss C. W. Morocco- Arabic Dia- 
logues. Tangier, 1892. (b. M*.) 

Morocco city, the name sometimes erroneously 
applied to MarrAkesh ( q.v .). 

Moron, a village in the province of Puerto Principe, 
Cuba, near the north coast, 250 miles east-south-east of 
Havana. It was noted as the terminus of one of the 
•defensive trochas of the Spanish generals. Population 
(1899), 2084. 

Morphy, Paul Oharles (1837-1884), Ameri- 
can chess champion, was born at New Orleans in 1837, 
and his skill in chess attracted attention while he was still 
a boy. In 1857 at the New York Chess Congress he 
^defeated the leading amateurs, and in 1858 gave an 
•exhibition of blindfold playing. He showed his skill in 
London, Birmingham, and Paris, and defeated the greatest 
masters of the day, remaining abroad for this purpose 
till 1859. He then returned to the United States and 
took up the legal profession ; but he had put too great 
«a strain upon himself, and besides having to give up 
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chess, his mental condition was permanently impaired, and 
he died without fulfilling his early promise in 1884. 
Morphy’s name, however, became a household word as the 
first, and perhaps greatest, of the modern feat-performing 
chess champions. 

Morrill, Justin Smith (1810-1898), American 
financier, was born at Strafford, Vt., on the 14th of April 
1810. After a common school education and a business 
career, he was elected to Congress as an anti-slavery Whig 
in 1855. Becoming a Republican, he remained in the 
House of Representatives till 1867, and was then elected 
to the Senate, where he represented Vermont till his 
doath on 28th December 1898, thus fulfilling the longest 
continuous service in Congress since the foundation of the 
government. His career was that of a hard-working and 
useful, rather than a brilliant member. His special interest 
lay in the field of industry and finance. The tariff of 1861 
was largely his work and took his name, and all sub- 
sequent tariff and fiscal legislation was impressed with the 
influence he exerted as a member, in the House, of the 
Committee on Ways and Means, and in the Senate, as 
member and for a time chairman of the Committee on 
Finance. 

Morris, a city of Illinois, U.S.A,, capital of Grundy 
county, on the north bank of the Illinois river, and on 
the Chicago, Rock Island, and Pacific Railway, in the 
north-eastern part of the state, at an altitude of 518 feet. 
It iB in a coal- mining region, has varied manufactures, 
and is a shipping point for grain. Population (1890), 
3653; (1900), 4273. 

Morris, Sir Lewis (1833 ), British poet, 

eldest son of Lewis Edward William Morris and Sophia, 
daughter of John Hughes of Carmarthen, was born at his 
father’s house, Penbryn, in 1 833. He was educated at 
Sherborne School and Jesus College, Oxford, where he took 
a first class in Moderations in 1853, and a first in Literas 
Hwmaniores in 1855. He won the Chancellor’s prize for 
an English essay in 1858, was called to the bar in 1861, 
and elected hon. fellow of his old college in 1877. He 
practised for twenty years as a conveyancing counsel, 
retiring from active legal work in 1881. He was 
energetic on behalf of educational movements in Wales, 
and contested Welsh constituencies in the Liberal interest, 
but without success. Sir Lewis Morris was knighted in 
1896, and became also a Jubilee-medallist and Knight 
of the Redeemer of Greece. Comparatively late in life, 
Sir Lewis Morris made his appearance as a writer of 
verse with three series of miscellaneous poems, called Songs 
of Two Worlds , published respectively in 1872, 1874, and 
1875. These little volumes proved him to have a refined 
taste and a gentle metrical fluidity, which soon won for 
his work considerable popularity. In 1876 and 1877 
he made an important venture with The. Epic of Hades , 
an attempt to re-tell the stories of Hellenic mythology 
with a certain modern and allegorical setting. This work, 
though it is not without false sentiment and artistic in- 
felicities, contains his best verse and has passages of force 
and effect. His later work follows much too closely upon 
the influence of Tennyson, from which he is never alto- 
gether free ; but his earnest didacticism, genial optimism, 
and evident sincerity have given his work a thoroughly 
wholesome influence. 

MorriSy William (1834-1896), English poet and 
artist, third child and eldest son of William Morris and 
Emma Shelton, was bom at Elm House, Walthamstow, 
24th March 1834. His grandfather was a respected 
tradesman in Worcester, and his father, who was bom irf 
that town in 1797, came up to London in 1820, and 
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entered the office of a firm of discount brokers, in which 
he afterward^ assumed a partnership, and married Emma 
Shelton, of a well-reputed Worcester family. They moved 
to Walthamstow shortly before the birth of the subject of 
this memoir. As a child William Morris, the poet, was 
delicate but studious. He learnt to read very early, and 
by the time he was four years old was familiar with most of 
the Waverley novels. When he was six the family mov4d to 
Woodford Hall, where new opportunities for an out-of-door 
life brought the boy health and vigour. He rode about 
Epping Forest, sometimes in a toy suit of armour, became 
a close observer of animal nature, and was able to recog- 
nize any bird upon the wing. At the same time he 
continued to read whatever came in his way, and was 
{particularly attracted by the stories in the Arabian Night $ 
and by the designs in Gerard’s 
Herbal . It is not unlikely 

that the first seeds of later 
tastes were sown in these 
associations. He studied with 
his sisters 9 governess until he 
was nine, when he was sent 
to a school at Walthamstow. 

In his thirteenth year his 
father died, leaving the family 
well-to-do ; the home at Wood- 
ford was broken up, as being 
unnecessarily large; and in 
1848 William Morris went to 
Marlborough, where his father 
had bought him a nomination. 

Marlborough College was at 
that time in a state of consider- 
able confusion, following upon 
an unmethodical start with 
numbers rapidly outgrowing 
accommodation. Discipline 
was relaxed, and games were 
disorganized. Morris was at 
the school three years, but got 
very little good from it, beyond 
atastefor architecture, fostered 
by the school library, and an 
attraction towards the Anglo- 
Catholic movement. He made 
but slow progress in school 
work, and at Christmas 1851 
was removed and sent to a 
private tutor for a year. In 
June 1852 lie matriculated at Exeter College, Oxford, but, 
owing to the college being full, did not go into residence 
till January 1853. Morris found Oxford in a state of 
mental and spiritual lethargy, and never acknowledged 
much advantage from its educational side. The typical 
“don” was always an object of dislike with him, and 
he thought the Oxford curriculum forced and lacking in 
expansiveneas. But he at once made friends who stood 
him in good stead all his life, foremost among whom were 
Edward Burne-Jones, who waB a freshman of his year, and a 
little Birmingham group at Pembroke. They read together 
theology, ecclesiastical history, mediaeval {poetry, and, among 
modems, Tennyson and Buskin. They studied art, and 
fostered the study in the long vacations by tours among the 
English churches and the Continental cathedrals. More- 
over, Morris began at this time to write poetry, and many 
of his first pieces, afterwards destroyed, were held by sound 
judges to be equal to anything he ever did. Both Morris 
and Burne-Jones had come to Oxford with the intention of 
taking holy orders, but as they felt their way they both 
came to the conclusion that there was more to be done in 


the direction of social reform than of ecclesiastical work,, 
and that their energies would be best employed outside 
the priesthood. Bo Morris decided to become an architect, 
and for the better propagation of the views of the new 
brotherhood a magazine was at the same time projected, 
which was to make a speciality of social articles, besides 
poems and short stories. At the beginning of 1856 the 
two schemes came to a head together. Morris, having 
passed his finals in the preceding term, was entered as a 
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pupil at the office of George Edmund Street, the well- 
known architect ; and on New Year’s Day the first number 
of The Oxford and Cambridge Magazine appeared. The 
expenses of this very interesting venture were borne 
entirely by Morris, but after the issue of No. 1 he resigned 
the formal editorship to his friend Fulford. Many dis- 
tinguished compositions ap- 
peared in its pages, but it 
gradually languished, and was 
given up after a year’s experi- 
ment. The chief immediate 
result was the friendship 
between Bossetti and Morris 
which sprang up from a 
successful attempt to secure 
the former as a contributor. 
In the summer of 1856 Street 
removed to London, and 
Morris accompanied him, 
working very hard both in 
and out of office hours at 
architectureand painting. But 
Bossetti persuaded him that 
he was better suited for a 
painter, and after a while he 
devoted himself exclusively to 
that branch of art. It was 
in the summer that the two 
friends visited Oxford*, and 
finding the new Union de* 
bating-hall in course of con- 
struction, offered to paint the 
bays. Seven artists volun- 
teered help, and the work 
was hastily begun. Morris 
worked with feverish energy, 
and, on finishing the portion 
assigned to him, proceeded to 
decorate the roof. The work 
was done too soon and too fast, 
the colours began to fade at once, and are now barely 
decipherable ; but the broken designs, so long as any 
vestige remains, 'will always be interesting as a relic of an 
important aesthetic movement, and as the first attempt - 
on Morris’s part towards decorative art. Early in 1858 
Morris published The Defence of Guenevere, which was 
almost unnoticed by contemporary criticism, but is now 
recognized as one of the pearls of Victorian poetry. Its 
medievalism, picturesque and haunting, its unfailing artistic 
intuition, and its dim, harmonious colouring, as of some ex- 
quisite tapestry, are features peculiar to Morris’s best work. 

On 26th April 1859 Morris married Jane Burden, a< 
beautiful Oxford girl, who had sat to him as a model, and. 
settled temporarily at 41 Great Ormond Street, London. 
Meanwhile he set about building for himself at Uptonahouse* 
which was to be the embodiment of all his principles of 
decorative art. Furniture, decorations, household utensils, 
and every article of daily use were specially designed, and 
in the summer of 1860 the house was ready for occupation. 
The furnishing of it had suggested a fresh activity;. 
Morris now determined to embark upon decoration as 
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a career. A email company me formed, consisting of 
Bosaetti, Webb, Burne-Jones, Madox Brown, Faulkner, 
and Marshall, and in January 1862 started business under 
the title of Morris, Marshall, Faulkner and Go., with offices 
at 8 Bed Lion Square. The prospectus set forth that the 
firm would undertake church decoration, carving, stained 
glass, metal work, paper-hangings, chintzes, and carpets. 
The business, after inevitable vicissitudes, flourished, but 
the Chouse beautiful” at Upton proved to be unhealthily 
situated. Serious illness obliged the family to remove to 
town, and in November 1865 they resettled at 26 Queen 
Square, Bloomsbury. Morns was now unceasingly busy, 
but he found time also for literature. In June 1867 he 
published The Life and. Death of Jason , which was at 
once successful; and in April 1868 the first two parts of 
The Earthly Paradise . The rest of this wonderful store- 
house of poetic romance appeared in two volumes in 1869 
and 1870. In the following year he was again looking 
for a country house, and lighted upon Kelmscott manor 
house, in the Upper Thames valley, which he took at first 
in joint-tenancy with Bossetti, and used principally as a 
holiday home. Hither he would retire from the cares of 
business, and take up the country life which was always 
his particular delight. In 1872 appeared Love is Enough, 
structurally the most elaborate of his poems for its com- 
bination of the epic and dramatic spirits; and in the 
autumn he began to translate the shorter Icelandic sagas, 
to which his enthusiasm had been directed by two inspiring 
journeys to Iceland. Business worries, however, inter- 
rupted him; it was found necessary to reconstruct the 
company owing to its having grown out of proportion with 
the existing division of profit and labour. Long negotia- 
tions ensued, and in March 1875 the old firm was dis- 
solved. Morris now became sole manager and proprietor, 
although the other members of the old firm continued, in 
varying degrees, to give him the advantage of their assist- 
ance and advice. 

Meanwhile the epic mood had possessed Morris very 
strongly, and, in addition to his work upon the sagas, 
he had actually finished and (in 1875) published a verse 
translation of the jEneid , which is interesting rather for 
its individuality than for any fidelity to the Bpirit of the 
original. Morris’s cast of thought was too essentially 
mediaeval to accord well with classicism. In the following 
year appeared Sigurd the Volsung , a version full of heroic 
vigour, movement, and vitality, but somewhat too lengthy 
and incoherent in design to preserve the epic interest in- 
tact to the British taste. This splendid burst of poetic 
activity, however, had raised him to a place among the first 
poets of his time ; and in 1877 an attempt was made to 
induce him to accept the professorship of poetry at Oxford. 
•But he felt himself lacking in the academic spirit, and 
wisely declined. Mention should be made at this time of 
a fresh outlet for his energy, furnished by his foundation 
in 1877 of the Society for the Protection of Ancient Build- 
ings, which sprang into being as a practical protest against 
a scheme for restoring and reviving Tewkesbury Abbey. 
He began, too, to take an active interest in politics over 
the Eastern Question, but his enthusiasm was at the 
moment a flash in the pan. Finding that events were 
going against his judgment, Morris, as was so often the 
case with him, shrugged his shoulders and broke free from 
the movement. It was never a part of his character to 
adapt himself to development; if things went awry, he 
was always apt to lose interest. 

Still, although he found it hard to sit close to a definite 
party, Morris continued to be spasmodically interested in 
political movements. During the next few years, indeed, 
the interest gained ground with him steadily. After the 
general election of 1880 he finally abandoned the Liberal 


BIS 843 

party, and drifted farther and farther into Socialism. For 
ten or twelve years the movement had been gaining ground 
in England, and the Social Democratic Federation was 
formed in 1881. In January 1883, within a week of his 
election to an honorary fellowship at Exeter, Morris was 
enrolled among its members. Thenceforward for two 
years the cause of Socialism enjoyed not only the advo- 
cacy of his spare time, but the thought and energy of all 
his working hours. For it he even neglected literature 
and art. In March 1883 he gave an address at Man- 
chester on “Art, Wealth, and Riches”; in May he was 
elected upon the executive of the Federation. In Sep- 
tember he wrote the first of his Chants for Socialists, 
designed to proclaim that “ the lower classes must demand 
a higher standard of life for themselves, for the good of 
the whole world, and for the regeneration of the conscience 
of man.” About the same time he shocked the authorities 
by pleading in University Hall for the wholesale support 
of Socialism among the undergraduates at Oxford. He 
was now heart and soul in the movement ; he had sold 
some of the treasures of his library to enrich its funds, 
and was giving it his brain and heart. Nevertheless, 
the Federation began to weaken. Internal dissensions 
harassed it. At the franchise meeting in Hyde Park in 
1884 it was unable to get a hearing. Morris, however, 
had not yet lost heart. At the very end of 1884 the 
Socialist League was founded, and in February 1885 a 
new organ, Commonweal , began to print Morris’s splendid 
rallying-songs. Still, differences of opinion and degree 
prevented concerted action ; and when after the Trafalgar 
Square riots in February 1886 Morris remonstrated with 
the anarchic section, he was denounced by the advanced 
party, and ever afterwards was regarded with suspicion. 
In 1889 he was deposed from the management of Com- 
monweal, and gradually lost all confidence in the movement 
as an active force. In November 1890 he left the League. 
The paper went from bad to worse, grew eventually 
treasonable, and saw its publisher condemned to eighteen 
months’ imprisonment. This was the end of Commonioeal , 
and with it the League also fell to pieces. 

Long before that time, however, Morris had returned to 
the paramount interests of his life — to art and literature. 
When his business was enlarged in 1881 by the establish- 
ment of a tapestry industry at Merton, in Surrey, Morris 
found yet another means for expressing the medievalism 
that inspired all his work, whether on paper or the loom. 
In 1887 he published his translation of the Odyssey , 
which had many of the qualities and defects of his JZneid, 
and is much more interesting as an experiment than 
valuable as a “ Homeric echo.” He then added another 
to his many activities; he assumed a direct interest in 
typography. The Home of the Wolfings in 1889 was the 
first book in which, aided by the Chiswick Press, he tried 
to beautify the art of modern printing ; and in the same 
year, in The Roots of the Mountains , he carried his theory 
a step farther towards perfection. Some fifteen months 
later he added a private printing-press to his multifarious 
occupations, and started upon the first volume issued from 
the Kelmscott Press, his own Glittering Plain . For the 
last few years of his life this new interest remained the 
absorbing one. A series of exquisite books, which gain 
in value every year, witnesses to the thorough and whole- 
hearted fashion in which he invariably threw himself into 
the exigencies of his life-work. 

The last years of his life were peacefully occupied. He 
was sounded as to whether he would accept the Laureate- 
ship upon the death of Tennyson, but declined, feeling 
that his tastes and his record were too remote from the 
requirements of a Court appointment. His last piece of 
work, the crowning glory of his printing-press, was the 
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Kebmcott Chaucer, which had taken nearly two years to 
print, and fully five to plan and mature (see Book-Print- 
ing for a facsimile of a page). It was finished in June 
1896, and before it was in his hands he already knew 
that his working day was over. His vigour had been 
slowly declining for some time, and he sank gradually 
during the autumn, dying on the 3rd October 1896. He 
was buried in Kelmscott churchyard, followed to the grave 
by the workmen whom he had inspired, the members of the 
league which he had supported, the students of the art guild 
he had founded, and the villagers who had learnt to love him. 

Essentially the child of the Gothic revival, he had put 
an ineffaceable stamp on Victorian ornament and design, 
his place being that of a follower of Ruskin and Pugin, but 
with a greater practical influence than either. In house 
decoration of all kinds — furniture, wall-papers and hang- 
ings (which he preferred to paper), carpet- weaving, and the 
painting of glass and tiles, needlework, tapestry — heiormed 
a school which was dominated by his protest against com- 
mercialism and his assertion of the necessity for natural 
decoration and pure colour, produced by hand work and 
inspired by a passion for beauty irrespective of cheapness 
or (]uicknes8 of manufacture. 

The truest criticism of William Morris is that attributed 
to his friend, Mr Swinburne, who said that he was always 
more truly inspired by literature than by life. His own 
modest claim to be “the idle singer of an empty day” is often 
quoted in criticism of him, but it is entirely inadequate. 
Morris was never idle, nor was his day, either in literature 
or in art, in any sense empty. But what he clearly lacked, 
in life no less than in art, was a direct and sincere 
sympathy with ordinary humanity. His Socialism, though 
it made a brave show at times, was at heart a passionate 
enthusiasm for an inaccessible artistic ideal. Morris, 
indeed, was not primarily interested in men at all, but in 
objects. His poetry deals, it is true, with the human 
passions, but the emotion is always seen as in a picture ; 
ho is more concerned with the attitude of the group 
than with the realization of a character. He had very 
little adaptability in dealing with his fellows; the crowd, 
as a crowd, carried his enthusiasm, but he was unable to 
coj)e with the individuals that composed it. Many of his 
colleagues bear witness to his generosity and magnanimity, 
but as a general principle he certainly lacked the wider 
humanity. This is the one failing of his art : it is also the 
shortcoming of his poetry. Granted this, there is left an 
immense amount that will always make demands upon an 
undivided admiration. The spirit of beauty breathes in 
every line ; a sense of music and of colour is everywhere 
abundant ; the reader moves, as it were, under a canopy 
of apple-blossom, over a flower-starred turf, to the faint 
harmony of virginals. Nor does the poet lack power and 
vigour when an adventurous story is to be told. The 
clash of arms breaks upon his pagan paradise with no 
uncertain sound ; he is swift in narrative, breathless in 
escapade. And over all hangs the faint atmosphere of 
medievalism, of an England of green gardens and grey 
towers, of a London “small and white and clean,” of 
chivalry and adventure in every brake. The critic has also 
to remember the historical value of Morris’s literary influ- 
ence, following upon the prim domesticities of early Vic- 
torian verse, and breaking in upon Tennyson’s least happy 
phase of natural homeliness. The period of Enoch Arden 
was one of the least inspiring in modem literature, and it 
was due not a little to Morris’s fine sense of romantic beauty 
and glamour that the later years of the Victorian age were 
rescued from commonplace utilitarianism, and dominated by 
higher issues of art and higher forms of artistic impulse. 

See the Life and Letters, in 2 vote. (Longmans), by J. W, 
Mackail. (a. Wa.) 


Morristown, a town of New Jersey, U.S.A., 
capital of Morris county, in the northern part of t fa 
state, at an altitude of 328 feet, at the intersection of 
the Delaware, Lackawanna and Western, the Rockaway 
Valley, and the Whippany River Railways. The American 
army, under Washington, had its headquarters here in the 
winters of 1776-77 and 1779-80. Population (1890), 
8156; (1900), 11,267. 

Mortara, a town of the province of Pavia, ‘Lom- 
bardy, Italy, an important railway junction in the angle 
between the Ticino and the Po, 32 miles by rail south- 
west of Milan. It has fine churches, with pictures by 
Gaudenzio Ferrari and other artists, and also a technical 
school It stands in the midst of a rice-growing region, 
and has iron-works and manufacture of hats and cheese. 
Here the Austrians defeated the Piedmontese in 1849. 
Population, 5100. 

Mortlako, a village in the Kingston parliamentary 
division of Surrey, England, on the Thames, about 6£ 
miles west of London by rail. It has been associated with 
the Oxford and Cambridge yearly boat-race since 1845. 
Population of parish (which includes East Sheen) (1881), 
6330 ; (1891), 7714 ; (1901), 7774. 

Morton, John Maddlson (1811-1891), 
English playwright, was bom at Pangbourae, 3rd January 
1811, his father, Thomas Morton (1764-1838), being also 
a well-known dramatist. His name lives as the author of 
Box and Cox (1847), but he also wrote a number of other 
farces. In later life, however, he failed to maintain his 
success, and eventually he became a Charterhouse pensioner, 
and died 19th December 1891. 

Morton, Levi Parsons (1824 ), Vice- 

President of the United States 1889-93, was bora at 
Shoreham, Vt., on the 16th of May 1824. After an 
academic education he went into business. He waB 
uniformly successful as a merchant in Hanover, N.H., and 
at Boston; and in 1863 he founded a banking house in 
New York, which has become one of the strongest in the 
country, and of which, till his retirement, he was the head. 
With little previous activity in politics, he was elected to 
Congress as a Republican in 1878, and again in 1880. 
In 1881 he was appointed minister to France, where he 
served till 1885. Three years later he was nominated for 
the Vice-Presidency on the ticket with Benjamin Harrison, 
and was elected. In 1894 he was elected governor of 
New York by a majority of more than 150,000 over his 
Democratic competitor, Mr Hill. His two years’ service 
as governor terminated his political activity. Since 1896 
he has lived in retirement. 

Morton, Oliver Perry (1823-1877), American • 
politician, was born in Wayne county, Indiana, on the 
4th of August 1823. He received a college education, and 
began the practice of law in 1847. In early life a Demo- 
crat, he joined the Republican party at its formation, and 
was elected lieutenant-governor of Indiana in 1860. The 
governor-elect having resigned, Morton took his place in 
January 1861, and displayed in connexion with the 
demands of the Civil War a remarkable degree of vigour 
and resourcefulness. After a second term as governor, he 
was sent to the United States Senate, in which he served 
from 1867 till his death. Prior to the Presidential elec- 
tion of 1876, he laboured strenuously but in vain for the 
enactment of a law regulating the electoral count. When 
for lack of such a law the dispute arose as to the method 
of counting the votes, he took a leading part in the 
controversy; and though he opposed the Bill creating 
the Electoral Commission, he served as a member of that 
body. He died at Indianapolis on 1st November 1877. 
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MOrvl, a native state of India, in Kathiawar, within 
th# Gujarat division of Bombay, situated south of the Gulf 
of Cutch and the Little Bonn. Area, 821 square miles; 
population (1881), 89,964; (1891), 105,835. The esti- 
mated gross revenue is Rs.l 1,25,390 a year, of which 
Bs.3, 36,530 was expended on public works in 1897-98 ; 
tribute, Bs.61,559. The chief, whose title is Thakor 
Saheb, is a Jareja Rajput, of the same clan as the Rao of 
Cutch* A steam tramway, constructed at the cost of the 
state, runs from Rqjkot through Morvi town to the 


seaport of Wawania, and also to Wadhwan (94 iniles). 
Owing to long-standing disputes with the state of Cutch, 
the collection of customs duties at Wawania is under 
British management. 

The town of Morvi is situated in 22* 49' N. and 70* 53' £., 
on the river Maohliu, 22 miles from the sea and 35 from 
Rajkot. Population (1881), 15,353; (1891), 16,325. Its high 
school bad 864 pupils in 1896-97. There is a cotton mill, 
with 36 looms ana 1664 spindles. The state printing - presa 
issues a gazette. 


^ 

A KEY explaining the initials affixed to the articles in the 

Encyclopxdia Britannica doth Edition) will be found on 
pp. 1087-1092 of Volume XXXV, and brief accounts of the 
contributors are given on pp. 1059-1086 of the same volume. 
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